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MODl^RjN^ UROLOGY 

^ECriON 1 

TJIE BLADPET? 

m vpTh It 1 

TIIF A^ATOMY AM) PinSIOIXX'A 0> Hit URTN VHY 
ItLx\Dn^ It 

nTn\\)!ONDU \LLt-\ MD Inl) 

THE ANATOMY OF THE UEDJAJIY BLADDEE 

The unnar) bladder is a sacular mu^iIcKTH.ni))ronoiL‘» pcKic orpnn 
which scnca ns a temiwmrA n.“<cr\oir for tlic unnc Into it the unno 
IS (livharged froni tlic urvtcrs m ^irnrts at soincwjmt Annahlc but 
short intenals Tiic qunntit> thus dcluertd Nones widcK >nth the 
seAcral factors whicli dctcnnmc the output of the kjdnc\B mx , \nth 
the water liqUKl and solid food intake and the time of daj or ni^’ht 
m relation to meals, work and rest (» e metabolic actmti ) and with 
the phj*aical cm ironincnt of the 1 kxI> (m so far ns it aflects tlic actiMtj 
of the skm) At longer intervals whicli dqwnd on the output of the 
kidnej's, the capacity of the Idndrlcr the habit of the individunl and 
after earlj childhood subject to tlic will, the iinne is discharged to tlie 
extenor through tlic urethra Onehasonh toolisenrethchnndicnpped 
condition of the patient with the incontinence of ntrophia ttticalu 
to fullv apprcaate the good fortune of persons who have normal blad- 
ders It should be superfluous to state tliot a thorough knowledge of 
the structure and function of the blaxidcr is essential to one who must 
deal with its abnormal and diseased states 
At birth the bladder differs markedly from the adult stnicturc It 
IS mamlj an abdominal organ, ovoid to pear shape lying just beneath 
the antenor abdominal wall covered postenorly by pentoneura Its 
base rests behind the svunphv’Bis pubis and its apex extends half 
waj to the umbDicus The allantois and upper onc-third of the pnmi- 
tive bladder are obbterated m fetal life persisting onh as a fibrous 
CMrd the urachus Dunng infancv and earlj childhood the bladder 
migrates with some rapiditj downward and somewhat backwarrl into 
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the pelvis but it fails to reach its definitive position until much later 
After a stationary period in later childhood tlie final, slow phase, of 
migration begins, persisting tlu'oughout puliertv and adolescence— 
a phase of descent which occurs at tlie same time as a period of rela- 
tively rapid growth of tlie bonj' pelvis Because of the concurrent 
character of tliese changes, as Testut has pointed out, this stage of 
migration may be more apparent than real One must remember, 
therefore, that throughout childhood and earl\ adolescence a large 



orifice 

Fio 1 — Sn^ittal ficction showriR relations of of the bladder to surroundinR orRans and 
peritoneum in the male (Grays’ Anatomy ) 

fraction of the bladder when full lies above the sympln’sis pubis 
Unwary surgeons have discovered this fact to their discomfiture and 
enlightment 

The bladder of an adult when fully distended has a capacity of 
approxiinateh 500 cc or 1 pint In this state it is ovoid, slightly 
broader at the base, with its long axis directed upward In front of tlie 
bladder are the svmph^ sis and bodj of the pubic bone, sepai ated only 
b^ tlie loose areolar connective tissue of the prevesical space (space 
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ot Uctnus) A iwrtinn nf tlic liinclilcr iti full ilnti ntinu cxlciuli nlio\ c 
the 1 c\t 1 of the i\mpliveH null (lull coiim tn he lieluncl the nntenor 
nMnmmal wull llclow nrt the lumtate nuil the urcthm nt the neck 
of the blsihler nml «<unct\hat Intemllt nnil liehmil nre thr vtmnnl 
tesiclcs and portions of the sasit ihfercutin niul ureters llelunil arc 
the lower 'ipnnul anil rectum Tlic »U|)ennr surface ami nlmut one- 
half of the jHtftcnnr surface of the hlnihler an coiinsl hi imnctnl 
prntoncutu whieli se^rarntes the hlaihler from theisuls of small intestine 



■ U«OLC 

Pio 2 — lla> rtririe or*3iii» m ntu ■fcn fitHn HIhUct and rretom dl tewlrnl 

Tbr arrov pnlaM to the rwdorwJral poufh (Qraj"* Anafoioy ) 


the and m the female from tlic ntema The upper one-half 

of the ^'apula and tlio cenxx lie behind ttnd Bomr«\Jiat below the bladder 
to which the\ are quite firmU but not inaoj>arabI\ nttacJicd b\ connec- 
tive tissue The bo(I> of tfie uterus is ’;q>artit«l from the bladder 
on]\ b\ the veaiwKitenne fossa of tlic pcntoucal cavitv Wth the 
mdividual m the standiruf posture tlie uterus ma\ rest on the bladder 
^d distort tJie contour of the bladder wall The bladder of the female 
due chieflv to the absence of the prostate lies somewhat lower m the 
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pelvis, which accounts foi the fact tliat veiy little of it shows above the 
symphysis 

The bladder is fixed anteiiorly and above the uiachus and below 
at its base by the true ligaments (twm) ol the liladdei The urachus 
IS taut when the bladder is empty, holding the anterior wall in 
position As the bladdei fills, the upper wall rises, relaxing the 
pull on the urachus The true hgamcjiis arise from the pehnc fascia 
on which the bladder rests Anteriorly these are attached to the lower 
border of the bodj'' of the pubic bone and to the prostate and tlie fibrous 
outer coat of the bladder Lateially the ligaments are reflections from 
the pehnc fascia covering the levator am muscles and are attached 



Fio 3 — Posterior \aew of bladder showing relations of vasa, seminal lesicles, prostate 

and ureters (Gray’s Anatomy ) 


to the fibrosa of the bladder As the bladder contracts during micturi- 
tion the upper wall is displaced downward and forward agamst the 
anterior wnll and floor The shape of tlie bladder changes from the 
ovoid to^that of an mveited cone wuth the apex represented by the 
internal urethral orifice or bladder neck and the base represented by 
the upper wall, extending from 3ust above the symphysis at the point 
of attacliment of the urachus to the line of attachment of the posterior 
bladder w'all wuth tlie rectum where the peritoneum of the recto-vesieal 
fossa (pouch of Douglas) is reflected from the rectum onto the bladder 
The lines of reflection of peritoneum onto the bladder are known as 
the false ligavieiiis Anteriorly parietal peritoneum is reflected from the 



TUF INirrM/l OF TUF Vhl\AU\ nL.\l)t)FP n 

fintcnnr nUIonnnol wnll o\cr tl» iiracliU'^ onto the nntcnor wnll of t]ie 
hladdtr the Idndder f«U\ «h’»tUM!e<! the hnc of tlu^ refti'ctuui 

(in the mnle) inn\ he niueli nn 1 Indies alK»\t tlic s\ inph\‘si'* hnt it is 
sul^ect to crent \*nnntion Dunnp n wipmpiiluc oiicmtuc n])proacli 
to the lilndihr one must tiurefoit cxerciM pxiit mrt in i(ltntif\inp 
the iKTitoneum to n\oi(I oiHiimj; tlu |>ent«nenl cnMt\ In tlie col 
laps«l hlndder tlie jdnne of n flection iisimlK Iii"* nt the le\el of tlic 
iq)]KT ninrpin of tlu s\nipli'Ms IjitcnUti jmnetnl ]h ntoiu iiiii of tJie 



(^<TTHT 

fjTaraltM 


VnUtra 


•* — SmciUtl wrtlon thowlflc the rclatloni of the pnrti»Jlr filled bIwWcr In fbo 
f«n»lo pHrl (Oroya \iuilomjr) 


pehne wnll u reflected onto the blnddcr Voslcrwrly \>cntoncnm of the 
recto-\'esicfll pouch is reflected from the rectum onto tlic bladder in a 
plane about 2 inches behind the bladder neck and 3 inches from the 
anus In the female the posterior false lipnracnt of peritoneum la 
reflected from the uterus to the floor of the i csico-utennc fossa \Mule 
the upper and a portion of tbc posterior surfaces are invested vith 
pentoneum it should be rcraemlwred that the blndder is easentmll; 
an extra peritoneal orjjan In distendmg it rounds out and bulges 
upward and back-ward into the pentonea! cavity but it rcraams firtnli 
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attached extrapentoneally It is rarely, if ever, necessary to make a 
transperitoneal operative approach to the bladder 
Mucous Membrane.— The appearance of the mucous membrane lining 
the bladder as seen by means of tlie cj'^stoscope with artificial light 
varies with the degree of distention When the bladder is full tlie epi- 
thelium IS smooth and has a salmon-pmk color except over the trigone 
where it has a somewhat darker hue Venules of the mucous membrane 
appearing as fine irregular interlacing dark Imes can be seen tlirough 
the epitliehum Occasionally larger vessels near the surface are visible. 



especiallj when the membrane is relaxed, but it is very rare to see 
pulsations Xormallj the bundles of smooth muscle belonging to the 
inner la^ er of the muscular coat are scarcely visible m the full bladder 
but sometimes tlle^ can be seen during contraction as the bladder is 
emptied Contrary to some anatomical descriptions, from their mesh- 
like distribution, it is evident that a purely longitudinal arrangement 
of the inner laj er does not exist 

Contour —The contour of the bladder wall as seen from within is 
smootlil} conca\ e Sometimes one sees a rounded convexitj' posteriorly 
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THE -IxNiirOUl Oh TUB URI\^R) RLAnPER 

which mn' rcprc^nt tlic iniprrssion of thcutenn or j\ foil ^ipinool and 
rectum The of tlic hlnddcr Iicinp fiwi clmnccs in contour hut 
shphth ond then onl\ n rcMilt of the ojicninp nnd do^inp of the 
ureteral and urctliml onficc*< nnd oh n rr^nlt of full diMcntinn Tiic 
three apertures make tlic nnplcs of n miiplilN e<[iMlntcml tnnnpular 

area knoam as Me wlueli nicnsurcH 2^> to I cm on n side Tlic 

t^vo ureteral nienti lie lichind ainl out to cacli suit of tlie urethra 
The lateral niarpins of the tnpom fonn a (rO depre anplc ot tJie urethra 
hence the din>ction of the uritcml optnmp w 10 decrees from the intd 
line n fact of practical \'alnc when one is l^^a^(hlnp for tlic ureteral 
orifices throuRh a c\*»toscoj>t The luxtcrs are connectctl h\ a sliphth 
nir\c<IndRC con\ ex toaani the urethra which is rnlletl the intenirctcml 
(or Mcraer ») Iwr It is foniusl U\ inucoiw im mhmne eo\ ennp a Imnd 
of muscle first di'scnlied l)\ Mcrcier Tlic muscle continues past the 
orifices to nierpc aith the lonpitiMlinnl iiiiiscular ln\cr of the ureter 
ns it posses ohhqueh thmuRh the Madder a all Tliesc muscli's pro<hicc 
a shpht cle\'ntion of the mucous memhrntie lateral to tJic orifice mark 
inR tlic course of tlic ureter throupli the wall Tlic Intirnl Imiindnncs 
of the tncone also arc dcfineil h\ slipht cli\ations causesl h\ hands of 
imisdo winch were descnlKsl first h\ llell (Hell s iniivle) Tlic ureteral 
meatus \*ariC8 in form from punctate ami round to slit like nml cres- 
centic. It ojwns U5unll\ at tin crests of ^llpht elections the uatcrol 
papilla The whole of the tnponc ojipears sliplitl,i clcNatcd arxl the 
bladder wall falls awav lichind it fomunp the rctTTv.tnRonal fossa or 
luLs fond The distinctness of thi>t several inarkinps m the Imsc 
vanes mdeh nmonp normal indinduols In tlie female thev arc 
usualls less distinct Tlic muscular ndpes of the tnponc l>ccome 
accentuated as on car(\ clianpc in men ulio develop obstruction at 
tlic ned. of the bladder In extreme ilistentioii tlic tnponc is strctdictl 
the distance Ixitwcen the ureteral nnd urcrthml onfices laav increase 
from 2^ cal to os much as 6 cm TTic ureteral and urethral onficca 
arc dosed except when unne is licinp <lisdinrp«l hach ureter func- 
tions quite indcpcndentlv of its mate and it is purch bv cliancc tliat 
spurts from them sometimes occur simultancousK As tlic unne 
enters the bladder it causes a noticeable swirl nliont the meatus viinch 
paps vnaihls at such times Dunnp mictuntion when the internal 
sphincter is relaxed the ureters arc dosovl \t all other tunes the 
internal sphincter closes the outlet caiLsmp a alipht lonpitudinal furrow- 
inp of the hlaihler neck due to nuhntinp folds of mucous membrane 
The Ime of closure of the urethra is crescentic due to the presence of a 
slipht bulbous elevation the uvnilo in the mid line postenorlv This 
clev'ation is caused b\ the fusion of BcU a muscles from cither side of the 
triRoae In patholopical enlarpemcnt tlie uvula ma\ produce a ball 
valve obstruction 

■When the bladder is onlv partiallv filled the mucous membrane lies 
m folds except over the tnponc where it remains rdativelv smooth 
The submucosa of the tngono is thm the mucous membrane restinp 
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attached extrapentoneally It is rarely, if ever, necessary to make a 
transperitoneal operative approach to the bladder 

Mucous Membrane —The appearance of the mucous membrane lining 
the bladder as seen by means of the cystoscope witii artificial light 
varies with the degree of distention When the bladder is full tlie epi- 
thelium IS smooth and has a salmon-pmk color except over tlie trigone 
where it has a somewhat darker hue Venules of tlie mucous membrane 
appearing as fine irregular interlacing dark lines can be seen tlirough 
the epithelium Occasional!}^ larger vessels near the surface are ^^slble, 


mittillf iimbihcnt Ugamrnl 



mitseiilnr coal 
iinicoiis coat 


mncoiis folds 


onjicc of ureter 
Ingoiiiiin tesicae 

uvula \esleac 

orifices of prosinlic duels 
jirostalie porlwn of urcthm 

rjaeulalory duct 


uretenc fold 
colliculus sennunhs 

prpsliilc gland 

urdlirnl crest 


Fiti S — Base of the bladder with the antenor wall rcmo\ ed (Sobotta and McMumch, 
courtosj’^ of W B Saunders Company ) 


especialh vhen the membrane is relaxed, but it is very rare to see 
pulsations Xormallj tlie bundles of smooth muscle belonging to the 
inner lai er of the muscular coat are scarcely insible in the full bladder 
but sometimes thev can be seen during contraction as the bladder is 
emptied Contrarv to some anatomical descriptions, from their mesh- 
hke distribution, it is evident that a purely longitudinal arrangement 
of the inner la} er does not exist 

Contour —The contour of the bladder wall as seen from witliin is 
smootlily conca\ e Sometimes one sees a rounded convexity posteriorly 
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rinl>n (iIoprolK ih of iirttt ml «inpn Ihcx nn particnilarK nunicnnj'< 
and thick aloiip (ho uj)|K*r innrpin of the tnpono (AI* r :> imr) w hi n 
tlu\ nm trans\cr*ol\ and alonp (ho latoml mnrpni'i (lUIl ^ ihU'ntIi) 
wlion tho\ tnki on iildiqiio oourn In (hi (inter of the tripono tin 
imi'^dc IS thirefon nlatixcK tlim 

The Intenul urethral iphlaeter is <h nxod in {mrt from thi iinddh or 
oimilar inus<Hi coat of the liinddi r and in part from the oxti mnl hmpi 
tndinal coat filxrs from w luoli continiu jMi^tinorlv loointip anmnd tlu 
ni)|Kr jKirtnm of tin nritlim A fexv filnrs fnmi tin ‘same la\cr nm 
l(mpitudinoll\ ainnp tlu nmf of the nn thro III II s inii'^lii fmm iitlii r 
vhIi of the tnpnni join at thi nnilim (undo) thmmrip out nlonp tin 
floor of till unthm 

Hie outinnost ciait the flbrow (•on*'i'ts of IoomK armnpiil mi\nl 
fihrmis clastic fottx areolar coiinectixe lissm It lilenris nith tin 
iDiinii.’tixe ti*' ue of the imi'^.iilnriH and at the luisc \iith ‘‘urroiimlmp 
orpans and tin det*)i jh Inc fascia fonninp the Inir lirjaiiimn pri \ imisl\ 
(Ii’htiIkiI Tin fihnKa h thinnest nlM»\i xilun it is coxcm! hv jun 
tom um and contains con tdcmhlr fat (tlic (me x'nwi of tin hladdt r) 
and thnkcst l>chm qikI Intimflx when the ureters Inrpc wsmIs and 
IK ries enter the idaddcr xiall 

The Arteries — Hlood rcaohes the Madder elm ll\ thnmph tin Mi|)crior 
niMl infenor M->icfll artines on enili aide Thf^c \csm1h nn tinnmal 
hmiichi-s of the nntinor din nm of tin mtimal ilmi artinis Ihc 
Mtiurtor M'Mcid artirx vmicdines dixides to fonii n middle M^iral 
nrti n Smallir incoii''tnnt arteries to the liladder an hmnehes of the 
middle InmotTlioid ohtumtor mtinui) piidie and inferior pluteal 
nrtinii ’Miiall hramhes of tin iiUnni and xapmnl nrtenes nath the 
hladdcr in the female Tin sii|>trior M-ucnl artcm-i are functional 
nidmients of tlie fetal h\Tk>paitnc arteries \ll of thcM \ i*s3eiH contnli- 
uti to tlic formation of a fni‘I\ annstoinoHinp arterial plevus in tlie 
fihrosn A sccondan artenol plexus is formed in tJic aulimuc-osa 
Capillan IkiN in the nuLsculam and imicosn are foninil from artcnoles 
denied from tlic tuo jilcMivs 


llu veoooj reaela do not accouipnnx the arlenoles and artcniu hut 
take sqMimtc courses to the jicnphcri xihcre a larpe i xtcnml plexus is 
fonned o\ cr the fihixm 1 his pIcxiiK is lieat de\ eloped o\ cr the aiitcnor 
and jiostcnor walls. 1 he antenor loins arc cnsiK identified in a supra 
puhic exposure of the hladdcr ‘ 

The Lymph»tict.-In the opinion of most oimtomists definite h mph 
atics are not found in the mucosa scattered \ essels arc present m the 
mihmuci^ V nch network is formed in the muscular Ia\ ers ci Jiere the 
muscle fibers are clnsch enmeshed m Innplmtica This plexus is 
drained bi numerous chaDncls Icadinp into the network of Innuhatics 
l™phnt.es which arc contmuouj mth those 
o( Ac ureters sasa ,csid<3 prostate (utcnis sapma) and rectum 
Anterior s easels dram into the few amall l™ph nod« of the prT^Sl 
space Jh^.o turn arc drainerl h, scssels cominlinicatin/witT Ac 
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on tlie musculans (a fact wliicli probably accounts for the darker hue 
of the trigone) Elsewhere in tlie bladder the subinucosa is thick and 
loose permittmg the mucosa to move freely over the underlying muscle 

The Epithelium —The epitliehum itself also vanes with tlie degree of 
distention. It is of the transitional variety and can readily adapt itself 
to larger surfaces by thinning out In the collapsed state of the bladder 
the epithelium may be five to six cells tliick The superficial cells are 
usually cuboidal or columnar and the underlying cells are polygonal 
A single layer of cuboidal to columnar germinal cells rests on tlie base- 
ment membrane As the bladder distends, tlie superficial cells become 
fiatter and the epithelium thinner, the thickness measured in numbers 
of cells may be reduced to only two or three There are no glands m 
the bladder mucous membrane Rudimentary glandhke epithelial 
crypts have been described m tlie base particularly m the region of the 
trigone They may be of practical importance m accounting for the 
glandular character of certain carcinomas of this region 

It should be recalled m this connection that the epithelium of tlie 
trigone is mesodermal arising in the embryo from the mesonephric 
and ureteric ducts, whereas the epithelium elsewhere m tlie bladder is 
entodermal developmg as part of tlie fetal urogenital sinus It is a fact 
probably not without significance tliat most carcinomas of the bladder 
arise m the base m the region of the union of these germ layers, a region 
which probably sustains the most stress and strain m bladder function 

The Stroma —The stroma of the mucosa consists of loose areolar 
connective tissue containing numerous lymphoid cells and sometimes 
lymph nodules It gradually blends with the submucosa which is less 
cellular, very loose, areolar connective tissue and is relatively thick 
contaimng numerous elastic tissue fibers It is penetrated by blood 
and lymphatic vessels and nerves 

In addition to the mucosa and submucosa the bladder wall com- 
prises the musculans, the thickest layer, and the fibrosa or outer layer 
The thickness of the musculans vanes from a few millimeters when 
thin, to as much as 1 cm when fully contracted The musculans con- 
sists of well formed fasciculi of involuntary smooth muscle which 
interlace freely, forming a veritable meshwork pattern The trabecu- 
lation of an hj^iertrophied bladder wall, as seen cystoscopically, is an 
exaggeration of this charactenstic The outermost fasciculi in general 
however, course longitudinally, formmg a well-defined laj er which has 
been called the detrusor uriruB This is a misnomer, because the whole 
of the musculans acts simultaneously and the middle layer which is 
the best developed probably does most of the work The fibers of the 
middle layer tend to course m a circular transverse plane near the base 
and m an oblique direction near the summit The innermost fibers can- 
not be described as a well-defined layer except m tlie region of the trigone 
vhere they are fine, closely packed, and well dilTerentiated as a separate 
layer Essentially, these fibers are continuations of external longitudi- 
nal fibers of the ureters vhich is not a surprising fact since the trigone 



THE PH) OF THE UEI\<H) BLADDER 10 

fil>er‘ Tcmnnfll filonicntou’^bmiichwon gi\cn ofT to indnulual inu'^de 

I ikc tl)C Mood ^uppl\ to the Mnddrr flic nm ci nrc hilntcrol Thi \ 
nrc dcmc<l from botji the i«\iiip5thctic oml jmroMTnimlJietic din ions 
of the nutononiic s\'atcni ’ 

Thcdcn\-ntionofthi bladder nencHwtlcnrU slioun K-lionmticnllx 
m hi;: (1 after Ixiuinontli The importance of the pre^cml ncnc is 

plflinh c\i<!tnt It is the itmm imtliwux b\ ^vhirfi snniwtlutic fiMrs 
reach nil of the pcKic orpiiis It m fonnctl b^ i-ontnbutions fnmi tlic 
first vcond thinl anti fourtJi (chicfl\ thi first and v*eond) luirdmr 
|inm\crtthml s\'TiipDthctic ponpliA on endi **1110 oiid from tlie jircnortic 
nervous plcms nlwvc its middle root b\ nhidi it ls connwted with 
the crliae semilunar anil aorfioortnal panplin \t or near tin Icvtl 
of tlic promontory of the sacrum it dindcs into tlie two )i\*popnstnc 
ner\cs uliich timimatc in the li\i>opnstnc ponplm \t ojK.nifion or 
necn^HV the pre^cml nerve is found in or near tJu innl hni just 
l>encath tin iKxtenor panctnl jMntomum Innp witli its brniidies 
ltctVM«en tlie left cominon ilmc vein and the nplit rominon rhat artin 
nnlwldcs! in looN? fattv areolar eonncctne tissue 
Tlie h'^popistnc pinplia he on tht lateral nsjHTts of tJu reetiiin 
liitv form finii networks of nerse filter' pinpljonciIU nml connective 
tissue Tlic\ sencQssv-napticrelav stationsforoIlefTeniitunniiatlictic 
filters exesiU thirc winch join pnnplion evils m tlit hladiler \ITiant 
(seiworv) filters of Itoth the snupatlictic and tlie jiams\inpatli(tic 
(h\ isions jtnss unintemiptol thronph the ponplm Tlic latter filters are 
ilcnvwl fntin the M?eond thin! and fourtJi saeml nines ^^lc\ nrc 
calleil the }H.lnc nones or nrm rngentm 


THE PHTSIOLOOY OP THE tmiNARY BLADDEfi, 


Knowlcdpe of the ph\>io[itp\ of the bloddcr until reernth was ItustsI 
chicflv on oltscrvations in cxpcnnicntnl animals \\’hilc helpful thcN: 
studies have not fulh explained eertnm of the jthtnoimna of bladder 
actmtv m man Direct olr^^rvutions in man (cv'trtosfopicalK) of the 
mechanism of fillmp ami cmptnnp of the hladiler (I^armontli) and 
olteenations on intravesical pressures (Craves ]{o&o and others) linve 
'leWevl important information without w hidi a complete understandinp 
of Madder phvsiolojij was impossible 
Ivcarroonth lias demonstrated that Btimulation of tlic spmjnthciic 
{prf^ncTdl) nerrf when cijxtsed for an operation causes (1) dcmire 
of the uretero-vcsicfll orifices (2) contraction of tlic tn^nc (1) dosurc 
of the lutemat sphincter (4) concevancc of sensations of pam from the 
bladder and (o) inhibition of the expulsive mechanism of the liladder 


bl»dder lUrtf l«t twiKbe* from tbe ■n(«tor piim*n 
dmitotaot tl>f third aad fcmrtb men! ntrwopply tbeeitcrn*] •phhirtwof the U»dd*r 
Ohm wh^ fom » p*rt of the padle nmr* Thl* nerre secordln* to LmtoobIIl m*r 
wnuin ileo msvx »ffn*at eeneory &bcn from tie posterior uretirB- 
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chains of nodes along the external iliac veins Eflerent diannels from 
the lateral perivesical plexus reach the nodes of tlie external iliac and 
hypogastric chains Some of the posterior lymphatics also connect 
with this system, the remainder course along and around the rectum 
to the anterior surface of tlie saerum ascending to tlie nodes at tjie 
bifurcation of tlie aorta As in otlier organs, the flow of l.-\ mpli awaj 
from the bladder is influenced b> the muscular activity of the organ , 
during contraetion of the muscularis Ivmph is forced into the jieri- 
vesical plexus Flow beyond tins plexus is determinerl b\ the same 


Renal ploxtlsoa 
Coeliac ganglia 
Semilunar ganglia 


Intormeaenterlo 

jlleyuses 



Interral sfiiftTOter 
Posterior urethra- 
Lxtemal r^noter 


Anterlor 

primary 

divisions 

of 

sacral 

nerves 


ATferent fibres — 
EJTerent motor — 
Efferent Inhibitory — 


MATO Cklatc 


Fio. 0 — DiaKrammatic representation of nerve supply of the bladder (Leamionth, 
Am Jour Surg , courtesy of Paul B Hoelxir, Inc ) 

forces which aftect the flow of lymph through mam Ivmiih channels of 
the abdomen 

Nerves of the bladder are lioth medullated (sensort ) and non- 
raedullated (autonomic) Sensor;\ fibers pierce the muscularis, branch 
many times in the stroma losing tlieir medullarv sheaths, and terminate 
as fine filaments among the cells in the epithelium The autonomic 
fibers form a plexus in the fibrous coat, a plexus which contains also 
numerous small nests of ganglion cells Axon branches of this plexus 
reach the muscularis forming a secondary plexus among the muscle 
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THE P/I) ^lojx/u) OF TiiF (W\ ID nL.u>nn 

ins\i(Kc\cnt tunc m Tvlmli to occoimnwlnto lhrni'Hl\i“< to nii)ul strrtcJi 
tnp Tlic ilr*irr to \* oh 1 tin. rcfon corner cnrK nnd tlu qiinntJt\ \oi(]o<l 
ma\ l>c ‘minll wlurms Mjth ^louir niljiiff tin qnnntitN nm\ (>c 
mucli Inntcr lint the intm\e^ieol prrtHnn vi tin same IntmM-^ictil 
prcNJurc nnd not ^olunlo of rontint nioiic tlienforr mitmtcstln dc"<in 
to nuctumte 

An important cxtra\encnl factor in iiiictuntion intm nlKlonniml 
pressure ^\lu^e tin hlndiler muscnlnrH e\trts n squeezing action on 
the hindder conttnt tin nonnnl aUloimnfl) pn'sMirr nids m tin r\j>ui 
Sion of nnni particulnrlv when the Madder is fnlU disteiulcil 

Otlitr factors also are known to infliK net tin IreQuency of urlntllon lit 
inniierKinp hladdtr imtnhilitx I x|HHiin toroid jncrcnM*s irntnlniitv 
a fact winch ls known from ctnnnion et]>cncnc’c in ctild (lnnnti*s 
Warmth dnircsscs hlnddtr trnfnlnht\ \ppnIunsion fnpht iino- 
tional ctCTtrnunt nnd s^l;^J»t’^t|on mn\ incrms imtnlnht\ Sudden 
unusual htimnlntinn of nn\ jKnpluml H<nimtu nir\i nm\ Ik nnecteti 
in inercnscd hladdir irntfllnhtx indicating that tlie micduntinn nflc'c 
center is \cn sennit no indetsl Disejossl htotes of thi hladdi r (inllnni 
/nation ‘done tto) cause inarketJ aJttratious m niU'Cidar font 

In urologieo! practice rapid introtliiction of impntmp vihitions 
tliroupli the c%'stoscoi>c or catlittcr mcren's-t irnlnhilit\ and prcieiits 
full distention Normal salt solutions lionc nnd potns>mm iKnnnn 
gnnate nnd arg^•ToI solutions ni the iKiinl concentrations nrr imn- 
imtatinp Ihiurtoinc sodium hromide and iiKlidt solutions (J » j/er 
cent) nre depreasing to hladdt r tones nnd injure i pitlii hnl ci lls ns wi II 
The more concentmted solutions of ineretiriKdirome oikI siI\ i r mtmti 
usuhUn arc tTiw imtatinp Hot *ohitioiis dqiress lilachkr tone Colil 
solutions stimulate contraction 

In temperate cluiiotes freqiicnci of unnation innes Jietaccn four to 
seicn times in twenti four hours the total output m the snine ptnod 
13 500 to 1500 ct iV.sprc\iou.sl\ HtnUsI fluMl intake mctnliohc octi\iti 
omi the ph\’RJC8l cnMninmcnt of the JmkIi ns jt affects the nctmtx of 
the skin are factors which innuencc tile iinnan output Ilenw iKTr 
dnnkers notonousK ha\e large soluiiit outputs ns do }>ntn.nts witJi 
dialMitcs insipidus nnd ineliitiis. At the other ertreme IJepg reports 
that /n a flntisJi possesMon in the tropics when, (iic tcinpcmtnre often 
reaches 125® F the nntnes hnse to l»c reminded from daj to da\ to 
micturate ' 

Nonnal intrusesical pressures do not cause regmptatjon of nnne up 
the ureters Tins is presented In the fcpinnctcnc-hkc action of tlic 
musculans at tlie ureteral onfiec and it is genemlh l>ehe\e<! In tJie 
fact the ureter takes an oblique courae througli tJic hladilcr wall In 
onler for the ureter to discharge iinnc into the hlnifdor it must ox cr- 
come the mtmcN-stic pressure whicJinormnlli niaj lie asliiRh ns 15 nun 
of merenn Under nonnal conditions the urctero-\ csiml xahes 
‘ ^<^«l<r«2azltui«rpiT<vfnnioo(unonKtheae> 
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An extravesical response, (6) contraction of the musculature of the 
prostate, seminal vesicles and ejaculatory ducts, also was observed 
Parasyvipathetic nerves, on the other hand, are concerned with the 
initiation and augmentation of the muscular contractions of the bladdei 
Paresis or paralysis of the bladder is known to result from lesions m any 
part of the parasympathetic pathway, from the sacral cord to the hyjjo- 
gastrie ganglia From the fact that the internal sphincter opens and 
eloses when required after division of the jiresaeral (sympathetic) 
nerve, it ean be deduced that the paras^ mpathetics inhibit the sphinc- 
ter Afferent fibers m the micturition refiev arc must be cairied b> 
parasympathetic pathways because normal micturition can occur 
after division of the presacral nerve Sensation also is unaffected by 
presacral section indicating tliat afferent (sensory) fibers are present 
in parasympathetic nerves 

Learmonth concludes from a study of these funetions that the svm- 
pathetic nerves are “filling” or “storing” m function (dilatation of 
bladder and closure of its sphincter) wheieas the paias.Mnpathetic 
nerves are “emptying” m function (contraction of bladder and opening 
of its sphincter) 

Sherrington, working with experimental animals, and more recentl\ 
Graves and Rose (independently) making their observations on man, 
have studied intravesical pressures during the various stages of filling 
and emptying of the bladder During gradual filling the muscle 
fibers respond by slight rhjd;hmic wave-hke contractions These 
contractions increase in vigor as tlie bladder fills but they cease when 
the maximum intravesical pressure of 8 to 15 mm of mercury is reached, 
at which point a sustained tonic contraction of the muscularis occurs 
The content of the bladder at this point varies widely between indi- 
Auduals but is fairly constant from time to time m the same subject 
It averages about 250 cc , the usual amount voided at one time As 
previously stated, however, the fully distended bladder may contain 
500 cc 

In the denervated bladder of experimental animals during tlie later 
stages of filling, the rh^ffhmic contractions become greatly augmented 
until finally the increased intracystic pressure overcomes the sphincters 
at the outlet, thus bringing on automatic urination, Avhich, at least 
partially, empties the bladder This phenomenon suggests that the 
ganglion cells of the bladder fibrosa act as local reflex nerve centers 
for automatic bladder control (von Zeissl) The automatic bladder 
of the tabetic or of the patient with transverse myelitis of the sacral 
cord are comparable phenomena m man 

From these studies it is clear that the desire to void is not initiated 
b^ a given quantity of urine distending tlie bladder but ratlier by the 
intracystic pressure induced by the tonic contraction of the muscularis 
Under conditions of rapid filling (diuresis) the intravesical pressure 
ina-s reach a maximum quite early because the muscle fibers have 
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CLINICAL CONSIDERATIONS 

\Mim «inpt\ tin lilinldtr cannot In ftlt HuprapulucnllN im'<c 
Imwiscr cnnl»cMtl>\ rectum m the innIt omlliN \nfpnn in the ft nmli 
Wlicn fulK th^tcmlt'd witli the niMlomcii rclavwl tlic hlnthlcr can Ik 
felt (lonulikc nl>o\i tlu s\mph\hLH It5 enthne enn 1 m (klmcntnlliN 
^>t^nl^■'ton llic Miioothlv o\oh1 Mmiimtncal outlim of tlu Madder 
can Im* Hcin in tlu c\Ntnpram (Hr 7) Othir rotntpiiHmx Htudics 
unimlx M't enthett ntntmn for rcMdiinl unn< and r\ strtv'opic cxiiinmn 
tioti comiditt tlu dmnifv^tic procetliircs 



Fio “—Normal CT'^ocram ihnwio* rODtour aul to Ijonr p^ItW. (Maj’o 

Clinlo ) 

There arc three opcrati\c approaches suprapubic penneal and 
tmnsurctliral all l>emff extra pcntoncnl Jf the bladder is filled l>cfore 
a suiirapubic operation the flanker of 0 |M:ninR the pentoneal cant\ is 
lessened The bladders all isdistintnu-sluNl b\ prominent \ein5 on its 
antenor wall It is unncccssarj ami inadvisable to open the prev esical 
space If this precaution is taken cxtravcsical drams nc^ not be 
used ami prevesical infection a senous complication is avoidetl 
(Calwt) 

The hiph Kinp bladder of the infant and chikl should not lie for- 
Rotten dunnp laparotomv on tlie \ounp 

The bladder espeoallv if dilated aa m eases of bladder neck oIh 
stnictton in agetl men may be included among tlie structures in the 
defect of large ingmnal and femoral hcmim a contmgenev for which 
one must be alert. 

Wth the axlvent of transurethral prostatic resection as the operation 
of choice m many of the cases of prostatic obstruction a thorough 
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witlistand this pressure and remain competent Bladder neck obstruc- 
tion or any other factor which increases bladder irritability and tone 
favors the incidence of regurgitation (Graves) Urine never regurgi- 
tates from an atonic bladder unless the uretero-vesical valve is incom- 
petent Ureteral hjqiertrophy and dilatation, when associated vith 
increased intravesical pressures from whatever cause, are due to the 
excessive work which the ureter must do m order to discharge urine 
into the bladder Under these conditions, according to Graves, the 
uretero-vesical valve maj’- become incompetent and regurgitation thus 
occur 

The mictuntion reflex functions m its simplest form m untrained 
infants According to Starling and to Halliburton the center for reflex 
control is probably located m the lower lumbar and sacral portion of 
the spinal cord This is deduced from the fact that section of the cord 
above this level in dogs does not interfere vuth reflex empt\ ing of the 
bladder Patients with traumatic trans\erse m\ehtis above the 
lower lumbar level of the cord may be trained to emptv their bladders, 
at least partially, periodicallj’- without conscious control being neces- 
sary Spontaneous emptying of the bladder m the infant occurs as a 
pure reflex act It is doubtful if the very young infant experiences any 
sensation from a full bladder With the development of higher path- 
ways and with traming, conscious control is gradually exercised, and 
the reflex center is conditioned and subordinated to the higher center or 
centers That one or more such centers exist there is no doulit, but 
the exact location is unknown Czyhlarz and Marburg believe there 
are three centers a cortical center m the motor area, a center m the 
corpus stnatum and a third in the optic thalamus Tigerstedt observed 
bladder contractions in the cat after stimulation of the anterior part 
of the sigmoid gyrus, suggesting that the pathway may be through 
the thalamus, crura cerebri, pons and medulla to the cord The path- 
waj" in the cord is said to be in the posterior portions of the lateral 
columns and (W'^esson) near the pyramidal tracts 

NON-ABSORPTIVE POWER OF THE BLADDER 

It IS not surprising that experiments uniformly show that the mucous 
membrane limng the bladder is non-absorptive because, as has been 
pointed out, the epithelium is stratified (transitional) contains no 
glands and the underlying stroma contains no lymphatics This of 
course, is a self-protective mechanism to prevent the reabsorption of 
urine which does not occur even in the overdistended bladder Five 
cc of a 5 per cent solution of potassium cj’-amde placed m the bladder 
of a dog has no appreciable affect (Macht) Five per cent cocaine 
hydrochloride introduced into the urethra produces collapse and 
comnilsions but has no effect when introduced into the bladder, a point 
of great practical importance 
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AlAimini VTIONS \\I) DIM IITK I L\ 01 IIIF HlADDlli 
llrWIMUM I urnilt MI) I 

Tiif rruiin^rniatioM of tlir l»In<l<!cr in tlii'» ihnpttr art* fl*' 

f()Iln\\s pntitit iirnrliiL'* nhv net t>f tin lilnildor imiltilcKular hlnddor 
iHHir-cbsH liladdtr divtrticuli i»f tin l)ln<ldrr and (X.stn»I>!i) "f tin 
Madder 

I PATENT URACHUS 

Tlic umcliui. in man a^ m otlier niamiiinN is an iinpci^Tous coni 
winch is (udiwldi'd in tiu suh|>cnt<>n«il ti sue and jwisscs from tin 
ojK.^ of the unimrv hlnddiT to the umhihcus In the adult it mnes 
in leiijrth from 1 to Idem nndnxtrotn-H »tin at the Idadder tniK*nnp 
to I min at the apex It hw Wtweiii the trans\trsnlis fastia and 
the i>entnm.um and IS free!' tnosohlc in its lowest jsirt Itisamnseii 
lotendmous structure and thus acts as a lialannnp iiiechnnLMii dnmip 
the expansion and contm< tnui of the Madd< r 
Some diircrenco of otunion exists conetniinp the nripiii ami dctelop- 
meat of tlic urachus ( outran to the new of main wnters that 
the hlodder and urachin jursiM from the allantois and tliat tins 
structure in normal adult life has l»ceomc a mcfc fibrous coni Bepp * 
after o \cn coinprehonsuc and careful studi Ims conchidwl that the 
urachus is the inodduxl— not ohlitimtcsl— upper end of the fetal 
Madder and tliat the allantois no role in the Hciclopment of 

the Madder Tins fait ht states linn l»ocn proxeil Iniond question 
h\ the research of 1 chx \t birth tJie urothus nadies the und)dieiis 
Shorth after birth tlit urachus norninllx dostrnds with the hindder 
Icaxinp the umbilicus. Ijick of closure of the uplHT end of the bladder 
at this time interferes with the descent of that orpnn In ense this 
occurs tliL bladder remains attached to the umbiliCTis ami a discharpc 
of unne occurs Bepp boliex-es tliat this eiplauis all conpenitnl stsico- 
umhihcal fistula, and that unimrs fistula at the umhihcus are fre- 
quentb xesico-nmbilical and not urecho-unilulictil 
\anous classifications of patent umchus ha\c been snppestcd and 
Monod s’ modification of Bousicr has lieen used most cxtcnsncK 
Bepg* pi\c9 the followmp classification which is similar to that of 
Monod Conpcnital fistula, arc of two \nnetio Tlic first Minct\ 
includes the cases in whidi the unne flows freel\ or perhaps exclusn elj 
from the umbilicus. These coses are the result of complete non 
de\elopment of the urachus the caxitc of the bladder reflchmp the 
umbilicus. Tliev are easily closed but tend to re-open if there is 
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knowledge of the anatomy of the bladder neck is more than ever impor- 
tant Care must be exercised to a\ oid perforating the bladder all in 
excising portions of the prostate A\hich bulge up\\ard into the bladder 
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in n vnuiip pirl hIkho urctlirn octlmUtl !»' a nionhmm nwrix 
’ incli in tlncknc'srf 

Patent unnHius nin\ Ik* ul>scnctl nt nn\ npe tlic apes of crimes cited 
in tlic literature rnnpnip in pcneral fnmi 7 to k\ cnt\ nine \ cnis Men 
arc afTeeted more fnxiuentlv than ^\'onlcll 
Ik-pp* utatcs “Of >S ca^es 1\ were nmles 1 » fcnmli-^ and the 
acs ™ not statnl m U In StmUehU 12 were mftl«.s nud 

2 female-^ nus le<l thin author to the <'<)nclusi(»n tliat arnmnital 
jilnnuf^M wan an imiKirtant raiiMl rmlor and it ih wnrthv of note that 
if T1 mse^ Ik* artifinallv |»nmted in in\ Hene*< in ttlncli tin. innlnhcnl 
flow of urine wa^ Mn copious tlie pn»i»ortinn of mail’s to funnies is 
» to I Tlnrt\ nine of llepp s imtunts were iindi r si\ Nears of api 
and onK 1 nmfc o\ir fortx fixe xenrs of apt ( ohn* rtiiorts tlmt 
pir ernt of all ea'K*s octsirrrtl in nifties In inx ov.tx caMS -4 wirx 
Ikixs apc<l four and a Imlf inontlis four tlnrtetn and fiftexii xenrs 
and 2 xxerc xinmen nm apisl tlnrtxnipht xenrs and tin npi of tlu 
other xxTis not stntetl 

(mfTith^ callctl attention to tliov eavs m which nlthoiiph the 
cTternal outlet of the umihus h comt-nlei) then will Ik. a roiwtnnt 
distliarpe of inucopus from th< nnxil In i*ucli eases the cTUrfiil 
intHKluctinn of a stenk proln. thronph tin amall opemnp xs-huh is 
more or leas conccalnl hx tin folds of the mnhiheus w ill demonstrnti 
the existence of a fistulous tract xxliicli extends downwanl in the hnta 
alba toward the bladder Often if the ojicninp in the nmhihcus is 
])!uppe<l tip with fonipn matter a small ahvi-w forms ni the iinxil 
ami when the patient appeals to the surpeon for nhef fmin this eon 
dition he lb urm'warc that he has a conpcnital dtfnmut,x Cnffith on 
two oceniuons found the so-srallcd wnilnhcol stones in this lihnd external 
urachus the nudeu-x of caeli licinp extraneous material Cullen' 
reported a case m whicli the urachal exat filletl the entire ahdomcn 
and contained 52 liters of fluid 

DUtnotii,— The coniUtion is xerx casdx rccopiuicil If the nnne 
is discharpinp throupli the naxcl or throuph an umbilical fistula the 
diapnosis is cx ident The urine max core out drop bx drop or it ifiax 
flow in ft small stream the latter condition beinp more often noted 
dunnp micturition Sometimes the repion around and below tlic 
naxel is inflamed and painful ami occasionallx a swelhnp or a tumor 
mass max be seen in this xneinitx Cx-gtitia is a frequent complication 
Dfflercntial DitfnoaU —It should be remembered tlmt unne max 
escape from the umbilicus in the presence of diseases of the kidnex or 
ureter Such a unnarj fistula is not an lunbihcox csical fistula 
In nearlx all cases some form of obstruction of the urethra la found 
Dfti]^'* emphasixes the importance of careful inx estimation of ex-erx 
possible source of obstruction In children xesical stones congenrtal 
iirethrd stneturo or phimosis maj accourt for tlie obstruction and 
m adults a careful search should be made for stone stneturo and 
prostatic nj-pertrophj 
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backward pressure in later life The second variety includes the 
cases in which the urine escapes drop by dro]) These are due to 
retarded closure of the ventral cloaca to form the urachus When 
once cured, the bladder tends to descend naturally and the urachus 
forms, so that once cured there is no terdenc}’- foi the fistula to re-open 

“ It follows that acquired fistulre are of two t>pes In the first tvpe, 
through mal-development there is no uraehus, and the bladder apex 
IS at the umbilicus This condition is shown by reported cases to 
have been frequently present In the second type the urine escajies 
through the dilated termmal centimeter of the urachal canal, or 
through the weak point at the junetion of the urachus with the bladder 
It creeps up m the confined limits of the space m which it finds itself 
The peritoneum and transversahs fascia fuse near, at the umbilicus, 
preventing its further progress, and it bursts through the weak point 
formed by the depression m the lowermost quadrant of the umbilicus ” 

B egg’s experiments and studies have shovm that the epithelial canal 
of the urachus is never obliterated by fibrous tissue although it is 
impervious m parts due to epithelial debris derived from its own cells 
Its lumen is m direct communication with that of the bladder m 
33 3 per cent of cases In cases m Avhich it communicates with the 
bladder, the lower part of the canal frequently is sacculated and, due 
to the pressure of urine, this sacculus sometimes ruptures and the 
escaped fluid thus is allowed to pass up between the transversahs 
fascia and the peritoneum and to discharge at the umbilicus How- 
ever, Begg also states that a urachus which has once descended and 
assumed normal proportions can never convey urine from the bladder 
to the umbilicus 

White and Holm^ have reported a case of acquued vesico-umbihcal 
fistula which was caused by back pressure of the urine from the bladder 
due to urethral occlusion by an hjqiertrophied prostate They 
reported 6 cases m the literature m Avhich vesico-umbihcal fistula was 
caused by hypertrophy of the prostate gland Since "VSTite and 
Hohn’s report, Colby* has reported a similar case due to hypertrophy 
of the prostate gland and he also states that patent urachus associated 
with bladder infection and obstruction, such as enlargement of the 
prostate, may account for certain cases of pericystitis of obscure origin 

A blind internal urachus may be converted mto a completely patent 
urachus by the bursting open of the closed end as the result of an 
abscess The complete patency of the urachus may follow an obstruc- 
tion of the urinary tract, by urethral stricture, by cystitis (tubercu- 
lous or otherwise), by phimosis, by prostatic hypertrophy, by calculi 
or by any other condition which would cause a back pressure in the 
bladder sufficient to break through the lower end of the urachus and 
thus complete the passage between the bladder and the navel There 
are cases on record m which, after prolonged retention, urine has 
suddenly burst forth from the umbilicus Kirmission® mentions a 
case reported by Cabrol, m which patency of the urachus was found 
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in a ^ 0 UI 1 R pri ^slioac iirctlira ^ns ottliulctl !>' o mcinhranc ncflri\ 

‘ inch m thickness 

Vatent urachus ma\ Ik oltscr^cd at an\ ape tlic apes of cn«K3 citwl 
in the literature ranpinp in pcncral from 7 to cnt\ nine \ cars Men 
arc affected more frequentl\ than uomen 

llcpp’ states “Of »S cases ^cre males 1') fcmnles and the 
sex was not statwl in 11 In Stmlfcld* v?ncs 12 \rerc males and 
2 females. Tins lc<l this author to the conclusion tlmt conpenital 
])himosi 3 aas an im^Kirtant causal factor nn<l it is worth\ of note that 
if n eases Ik artificialK separotetl in niv senes in ulnch the nmlnlicnl 
flou of unne was \cr\ copious the ]>rojH>Ttion of males to finnalea is 
) to 1 Thirt\ nine of Ilepps patients acre under six \cars of ap 
anil onl\ T wire o\er fort^ fi'c \ears of ape Cohn* n*iM)rts tliat 
W) per cent of nil eases octnimsl m males In m\ own cn'S's *1 were 
l)o\Ti, apeil four and a lialf months four thirteen and fifteiii \inrs 
and 2 were women one npeil thirtx-eipht M-nrs anil the npe of the 
other was not rtatixl 

Gnfhtld cnllcil attention to those cases m ulnrli nlthoupli the 
external outlet of the urachus ls eontx-aletl there v\ill Ik a (xmstQiit 
discharpc of muropus from the na\%l In such cases tlu curcful 
introduction of a stcnle prolK throiipli the small oponinp nhich is 
more or less concealed h\ the folds of the umlnhnw rMll dcinnnstratc 
the existence of a fistulous tract which extends doMinanl in the linen 
allia touard the bladder Often if the o)Kmnp in the uinhiliCTU is 
plupped up with foreipn matter a amoU aliscx-M forms m the iiaNTl 
and when the patient appeals to the suiTteon for relief from this eon 
dition he is unaware tliat lie has a conpenital dcformit\ GnfHth on 
two occasions found the so-callcil umhihcai atones in this blind extimal 
urachus the nucleus of cacli iKinp extraneous material Cullen' 
reported a case in which the urachal c'lrt 6IIed the entire alidomcn 
and contained 52 liters of fluid 

Diifawla.— The condition is xxm cssih recopmxed If the imno 
IS dischatpnp through the nasd or throuph an umhihcol fistula the 
diagnosis 18 CMdent The unne max core out drop b\ drop or it ifiax 
flow m a umall stream tlie latter condition iKinp more often notetl 
dunnp mictuntron Somctuncs the repon around and below the 
na\el is inflamed and painful and occosionalK a swelling or a tumor 
mass max be seen in this xicinitx Cx^stitis is a frequent complication 

Dtflerential DUpioiU, — It should be remembered that unne max 
escape from the umbilicus m the presence of diseases of the kidncx or 
ureter Such a unnan fistula is not an umbihcox-csical fistula 

In nearly all cases some form of obstruction of the urethra is found 
Daflex'* emphasues the importance of careful inxestigation of cx-en 
possible source of obstruction In children x esical stones, conpemtal 
urethral stneture or phimosis maj account for the obstruction and 
m adults t careful search should be made for stone stneture and 
prostatic hj-pertrophj 
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Beggi states that '"the main iioints to decide in cases of urinary 
discharge from the umbilicus are 

“1* Does the apex of the bladder itself reach to the umbilicus^ 
And if so, IS the upper segment narrowed in the form of a canal rejire- 
senting a partially formed urachus? 

“2 Does the urine escape from a normally placed bladder reaching 
the umbilicus by a fistulous track between the peritoneum and the 
transversahs fascia ^ 

“A careful study by cjstoscopy and radiography after the injection 
of opaque fluid such as sodium iodide into the bladder and fistula is 
the only method of exact diagnosis ” 

Treatment —In determining the treatment for this condition, it is 
well to remember that all operative procedures on this vestige of an 
embr^mnic condition are attended AVith danger to life Early operation 
IS advisable because of the danger that the bladder and kidneys ma,> 
become infected In cases of congenital fistula, most writers agree 
that it IS best to wait until the child is a year old before operation is 
performed After that age, if the fistula has not healed spontaneously, 
there should be no delay unless there are complications which contra- 
indicate operation Of course, in the old or m patients who sutler 
from prostatic hypertrophjq the condition of the patient must decide 
whether operation is advisable The first step is to search for and 
remove anything that may interfere with the free normal egress of 
urine from the bladder In male children, one should look especially 
for phimosis, for in the great majority of cases the cause is some 
obstruction to the lower urinary tract, and if this is removed, the 
fistula often will heal spontaneously 

Mast, Streamer and Unfug‘° state that if an obstruction is found 
and corrected, moderate pressure by pads and adhesive straps over 
the umbilicus and linea alba occasionally has effected a cure Some 
surgeons recommend that the urachal tract be opened with thorough 
cauterization and successful results have been reported in a few cases 
In cases in which radical extirpation of the entire urachus is necessary, 
great caution must be exercised to protect the peritoneal cavity from 
infection, and allowance must be made for bringing the edges together 
The sections of mucous membrane should be turned m carefully and 
the bladder wall should be closed by interrupted catgut sutures The 
question of whether to close or dram must be decided by the surgeon 

n ABSENCE OF THE BLADDER 

Absence of the bladder is an abnormal condition which usualh^ is 
accompanied b^ other deformities, particularly by the termination 
of the ureters in some unusual position As a rule, nothing can or 
need be done for a case of absence of the bladder unless the ureters 
open into the vagina externally when they may lie transplanted into 
the rectum 



U0VR-4iLA’^^ ULUiDhh 


m MULTE»OCULAR BLADDER. 

Acconlmp to t.<lwanlA,>‘ tliw nn mow nlwiit 20 of tnic 
inultilocular Mnddcr rcixirti'tl in tl>c htorotun hut he iKunts out timt 
this fipttn IS indicQtixc of n more nppiirent than renl depree of mnt\ 
l>eeausc of lack of fipure^ <in the umnlier of nhnonnnijties wluch (Ktur 
in stdWwm infants and the infre<i«ene\ of nccn)p‘*tcs which art jicr 
formcil on ehihlren 

Diverticula of the liladdir must lie dilTen^ntiatitl fnun multilodilar 
hlnddcr and Wis-anh iioints out tlint nirrh iloes a un ter ojk n into a 
(h\ertieuhim hut eacli loculus iisunlK Iwh at least one iinter hladdir 
locuh iLsualh ha\e a more definiil iiiUM.'tilar eiwit tlmn H fouml in 
the walls of the dnertieidum liixannhK a diM rticiiluin oi>cns into 
till liladdir and tins onficc umiqIK is small Ijowimt in mnltilomlar 
bladder such a eominuniefltion nm\ lieofonv site or it mn^ Iw absent 
entindi 

^Iost multilocular hladdm are double and althouph this anoinaK 
apparenth ottsiw more fnsnuiitK tlmiialiMiMi of tin hlaihlcr iiiaiii 
eftses of Hi-called doulde bladder ni n-nhtx art doubtless (itscs of 
di\rrticulu of the hlnddtr Tlie oiiiimnec of tnph and even of 
([luntuplc bladder has also Iksu notisl 
Tlie uidiv^tion for tn-atmont of tbi^ eases dipends U}>on tin 
iiiconitmcnce caused hi the dcformiti, am) the teehimjue is posimcil 
h\ the imliMdiml case 

rv HOUR-QLABS BLADDER, 

True hour-ploss hladdir is an cveeodinpli ran anonmh and preat 
confusion csists rcpardinp its true incidence due to tlic application of 
the term hour-pinss to \anou3 dcfonnitics of the bladder such ns 
diierticulum hipcrtrophic trans\cr»c mlpes or cientnnnl formation 
followinp mjurN opemtum or ulceration anil patent urai bus, 

Kearns and Turkcltaub^ bn\c dcfinisl tnic hour-ploss hladdir as 
“a fonpcnital malformation of the iinnnn \esiclc eansed l)\ a imrttnl 
tranaicrsc septum uhich divides the cnvitv into an npi>er or ectilmlad 
compartment and a lower or enudol compartment The commurnent 
inp aperture vanes in diameter from 1 to 5 cm flic relative size of 
the upper and tlic lower compartraents is vanablc The urctiml 
orifices ma\ open into the iipjicr compartment nr the onficcs 

mav be locat^ in the lower comportment 

Because of the arrangement of tlie bloddcr mto two compartments 
the one emptjmg mto the other residuol untie ultimatelv devcloiia 
and with the onset of infection patients are scon with tlic usual 
svTnptoms of cvstitis 

Kearns and Turkcltaub'* state tliat dilTercntiation between patent 
imchus and hour-glass deformitv of the bladder is not difficult but 
that dilTi^tiation between acquired diverticulum of the bladder 
vault and tnie hour-glass anomnlv is more difficult and m some 
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instances may be impossible As diverticula frequently develop sub- 
sequent to an obstruction, the history may be elucidating The wall 
of the diverticulum is quite consistently lacking in the muscular 
elements and their arrangement as seen in the bladder Moreover, 
the division m the hour-glass conformation is apt to be thick and 
shelf-ldce and the mucosa over it smooth m contradistinction to the 
wrinkled appearance of the mucous membrane which is being invagi- 
nated into a diverticular cavity ” 

Treatment — Caulk^^ recommends complete resection of the hour- 
glass bladder and he emphasizes the importance of free mobilization 
of the bladder before resection, the value of ureteral catheter drainage 
and the necessity for complete removal of the transverse partitions 
This method is particularly applicable when the ureters empty into 
the lower portion of the bladder, but when the ureters empty into 
the upper cavity, the resection of the lower compartment is compli- 
cated, and it IS possible that plastic operations would be more feasible 
m certain tjqies of hour-glass deformity 

V DIVERTICULUM OF THE BLADDER 

Diverticulum or sacculation of the bladder are names which some- 
times are used mterchangeably to designate a condition which has not 
received much clinical recognition until comparatively recent years 
Until 1906, only 5 cases had been reported in the United States, 
although Durneux^-* had reported 194 cases in 1901 m an extensive 
review of the foreign literature Since then, however, the number of 
cases has mcreased m proportion to the development of diagnostic 
measures Although the etiology of diverticula is still m dispute, 
much attention has been devoted to the treatment of this condition 
and various operative procedures have been devised which yield 
satisfactory results 

Structure —Diverticula of the urmary bladder may be large or 
small, single or multiple They may involve the musculature of the 
bladder wall or merely the mucosa Englisch^® makes a distinction 
between “true” and “false” diverticula, agreeing with Rathbun'® 
that “true diverticula comprise those cases m which there can be 
demonstrated in the wall of the diverticulum all the coats of the 
bladder,” whereas “false” diverticula comprise those “formed by 
mucous membrane only ” The walls vary m thickness, the thickness 
as a rule increasing with the amount of inflammation of the diverticu- 
lum, although there may be a variation m different portions of the 
V all of a smgle diverticulum Hinman^^ notes that there is no epithe- 
lial lining of the lumen, and that the wall is not arranged m the definite 
layers vhich characterize the normal bladder wall In all his cases 
he noted that the superficial layer next to the lumen showed a chronic 
inflammatory reaction with engorgement of blood-vessels and round- 
cell infiltration “Muscle was invariably scattered in bands, inter- 
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XTO\en Vi^itU c\ci\sc cimucctue tis-oic hi tint one cn*t "ttPit! ^(kfimte 
muHc?c la\(“rs as foiinil m the hlDd<Icr wall (Imniujtrablr ’ IIjI', 
oppeornnet* » imtwl \er\ clmmctcnsttr I)j\crttnila have n «niootli 
jdbtcninp jmrfftce jw^rehmeut in contrast to the ^ cUrl\ 

a]»l>eanmcc of iiormnl inuctwn inn'* states tlmt lUvcrtictila mn\ 
\-Bn m form oml that thv\ ma\ he {nmc-shniKsl onti! ^>mT shapest 
anpulflr round or sncrular and that tht\ nvnv nntnlHr from I to 
\ejtn> and lUnne'* finind tliat the miiltiplicitt ustmllt s anwl m\ i pm K 
with the sirt of the dncirtieuta 
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Chapter 1 History of Surgery 


vented In the Aleinndrlan School, for thdr 
uie Avaa flnt Introduced to Roman rurgeiy 
by Eulpbtuj of Aldandria, ihortly btaore 
the beginning of the Chriitian Em. 

Three great encyclopedlitj and compUen 
of the three centnrie*, aj)., Celxia 
Galen and Orlbasiu*, transmitted Greek and 
Alexandrian roedldne to posterity It \vai 
Celiuj who gave the flnt accurate account 
of the uio of the ligature. He lived in Romo 
about the beginning of the flnt century 
Whether he \vbj a physician is debatable, 
but be was an able and jcbolarlv compiler 
He wrote an encyclopedia of the arti aitd 
idencei of his tbne, with ili secUonj on 
medldne and two on surgery In hii discus 
lion, The Proper Manner of Arresting Hem 
orrhage, bo says 

If there b fecr that tb«re may be bleedmg ooe 
fKfwiM flQ the wo iip d wQh dry torf, rdace over il a 
tpooge wTima out of cold water erta pren open It 
with the h»T>d. If the bleedlnf atlQ cootmoea. It la 
•dvboUe to dkanfe ^ anfEof of hot cooewhat tre- 
qaestly tod if this step preva tncSectlve, then lint 
na ob tqied with vli>egBr may be tried, for thh UqoJd 
acts eaergctkaJly in tnreatlng baDOrrhai^ Some 
pbyifcitns. tadeed, actnaily poor it mto Um woosd 
Tim if ttroog obiecdOD. bwrevq to the oaa of an 
agent, which, Uke votegar airests the bleedtog too 
completely for a b apt to aet op afterwtida ca toteose 
Inflammarico of the pcti. The tame imtooltrf epphee 
wth even greater fem to the esjployineat of cor 
r o Kl va tod canaoci which e ro du ee an eachar Deapite 
the effectfveoea of OMCt at theae la ametmg hex^ 
rhage thdr me ahoedd be dbcontlncied. 

Finally If the bleeding cootmnea ft wiD be necee- 
taiy to graip the veoeC from which the blood if 
go a p tn g, aod to Ugate it m two placet, doee to the 
wcuod, aod ihiTi divide the v ew e l between the two 
hg atui e a , in order that R may retract (both the new 
arlficei having been already cl oaed by the Ug at orea) 
If the drcumstaocea are meb that the plTi )ajt reano* 
mended emmot be carried oot, & wQl then be advb' 
able to apply the led hot c aut ery to the Ueediog 
ve*»eL 

It is interestlns to conjecture why the liga 
hire was used aimoft os a last resort— prob- 
ably because the tedmlque of applying II 
was stm In tbo formative period. 

Hehodoruj who lived In the Greco-Roman 
period at the beginning of tbe second cen- 
hiry AJx, In dlscustsing tbe operation for 
bemia, %vTOte TVe ligature the larger ves- 
sels, but as to the imaDer ones, we catch 
them with books and twist them many thnes 
thus dosing their mocths." 

Notwithrinndlng tbe knowledge St that 
time of tbo use of the ligature, it was nrt 
employed for aruputatlcms, operations whl^ 
In early days were not perfonned untfl 
gangrene had set In, when tbe indiloo was 
made distal to healthy tissue However 


Hellodorus, In discussing amputations had 
this to lay The hand or foot is amputated 
If gangrene takes pkco, or netrosis of an ox 
tromlty from any other caosc. Tbe lower por 
tlons of an extremity are removed with less 
dxmger the parts atxjvo the anUe or knee 
with greater risk, on account of the great 
danger of hemorrhage in most cases, because 
of the division of large blood vessels. 

Galen (130-200 ajx) advised tbo ligation 
of arteries when bemorrhage could not be 
controlled otherwise and Is said to have used 
It later for amputations. Ho told where he 
jot his Celtic linen thread for his ligatures— 
at a ibop on the Via Sacra, between the 
Temple of Rome and tbe Forum,' a shop 
near hii house on the Via Sacra, by the 
Temple of Peace. 

Paolus Aegtnata copies Galen in his treat 
ment of bemorrhage, bnt adds "You ma> 
know whether it Is a vein or an artery that 
pours forth the blood from this, that tbe 
blood of an artery Is bri^ter a^ thinner 
aod Is evacuated by pulsations whereas that 
of tbo vein Is blacker and without pnJsa 
tkns 

For the ocit 1000 yean of the Dark and 
htlddle Ages surgery sank to lower and 
lower levels Anvihing which had to do with 
the shedding of bkx^ was assigned to the 
barber surgeons, who had no Imcavledge of 
tbe ligatnre, and tbe cautery caustics and 
astringent ointments dcsnhttted tbe treat 
roenl of hemorrhage. 

Lanfranchi of Milan became a politica] ex 
Ue, spending most of his professional life in 
France. He became associated with the 
Frendi surgeon lean Pltaxd in tl^ CoHego de 
St Come, which the latter had founded in 
Ikrls In 1306 TTie better educated surgeons 
of Paris tried to elevate the art of surgery 
and separated tbemselvei from the barmsT 
surgeons Tbe>’ wore long robes, whereas tbe 
haiber-surgeons wore ib^ robes, and tbere- 
fore were called tbo surgeons of the long 
robe." Lanfranchi wrote a notable treatise on 
surgery tbo Chinngla Magna, and In It dis- 
cussed the problem of hemorrhage. He dis- 
tinguished between venous and arterial 
bleeding and advised the use of a styptic 
with distal compression for an hour and fer 
severe cases the use of the Bgature. 

Henri de Mondevllle, whom we have dis- 
cussed In his role as a protagonist of cleon 
wound repair was a contemporary of Lan- 
franchi an advocate of the ligature. He 
wrote "Distinguish always between oozing 
bemorrhage, herooiThage by Jets and that 
which pumps out of an Inward wound " He 
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point* out tbc fault of the cautery In top- 
ping bleeding— that when the es^duir »ep- 
aroles the hcmorrhago ma> recur and the 
v.'ound must bo disturbed a iccond time for 
another application of tho cautery T-iCt the 
\-es 5 el be Isolated from the furroundlng part* 
with the tnife, nnd tonion be used ^v^d^ ll» 
hire. Do not, os Galen teaches, aflon uie 
u-ound to bleed v-dth the notion of prev'enl 
Ing Inflammation for you ssdh only weflten 
tho patient* sdtalit} gis-e him two dfaeose* 
fautend of one, and favor secondary bemor 
rbage. When s^our dreiilngs have been care- 
fully made, rfo not Inter f ere ndlh than for 
feme daj-s. Do not pull j'onr droilngs about, 
Natime woAs better aVonc." 

Gm de Chaullac, ^Tbo did so much to re- 
ject the teachings of Hugo, Tbeodorfc and 
Hcnrt In primary wound healing, \vus no 
more constructive in his dealing with hemos- 
tasli, for he ftiH preached the use of styptic* 
and the cautery 

It n*ai not until AmbroUe Pari (1510- 
1590) the meat himous of the Frendi sur 
geon* lometime*, but questionably called 
3ie Father of Modem Surgery appeared as 
the great Nvar surgeon of hi* time that the 
use of the ligature was restored and the nse 
of the cautery and bolUng oil for the control 
of henxJTrhage wa* discarded. He was at first 
an apprentice In a barber shop but later 
came to Paris and served as a drWser In the 
Hfttel Dleu, a hospital In that dty In 1537 
be became an army surgeon and in the many' 
campaigns in ^vlli<^ he served he had ample 
opportunity to study gunshot and other war 
wounds and wound bealmg. HIi modesty Is 
epitomized in hi* very famous, old French 
saying, “]e Tai ponsay Dleu Ic guerit’ (1 
cared for him, God cured him) He tell* of 
hi* convertioa from ths use of the cautery 
and bollmg odl to the more kindly care <rf 
wounds 

In the year of ottr Lord 1636, FrnKb, the Freocb 
Etna, eent a pniwant tuny beyoi^ the Alps In tlv 
conflict there woe many wron^d cm hath UA— with 
■H aaitJ of wetpon*, hot chiefly with buQetx. I will 
ten the tmth, I was not very erport at that tfine In 
matters of dlmrxy ndther was I osed to drcM 
wamd* made by ftinshot. Now I had read in John do 
Vigo that wwmdi nade by fondiot were voteoato or 
I>cijcmed, and that hy reason of the gunpowder; 
whorfere for their enre It was erpedient to borne or 
*a«tee them with (jyle of Elders acaldtng hot. with 
a hole Treado mixed thenjwtth. 

^for that I tase no great oedft. M*thei to tti® 
■nlw ncr the remedy becanae I hnw that cxattlcs 
be pcaired into wounds wfthont excessive 
before I wculd run a hazard, determined to 
^ wheth er the QilrnigioBa, who went wfth me In 
the Army used any c<ber m a nner of dr ejain gi to tbeae 


woonds. I observed and saw that all of them used that 
method of dreulng which ITgo preacriba and that 
they filled, as full a* they could, the wounds made by 
gnmhot with tents and pledgets dipped in the acaJd- 
fajg oyle at the first drettEngi, which encrxiraged me to 
doe the Wee to those who came to be ditased of me. 

It chanced on a time that by the rauon of the mol' 
tltnde that were hurt I wanted this oyle. Now be- 
t-nru, there were some few left to be dr es sed, I was 
forced that I mf^ seem to want nothiog and that I 
might not lesnv them undretsed, to apply a d/geath-e 
mode of the >xJl: of an egg. oyle of Rose* and Tmncn- 
rtrw» I could not sleep all that night, for I was troubled 
in mlnde and the dre*ii»c of the precedent day 
(which I judged esfit) troubled my thoughts; and I 
feared thaf the next day I should find them dead, or at 
the point of tWtK, by the poison of the wound, whom 
I harl not dressed with the scalding oyle. Therefore I 
ruse early in the morning. I visited my patient s, and 
bc^ood expectattoo, I found soda as I had dmsed 
with a digestive only free fitm vehemen ce of pafne 
to have had a good rest, and shat their wounds were 
not inflamed nor tnmyfied but on the cou trai y the 
others that were burnt with the scalding oyle were 
fex-criih, tormented with much paine and the parts 
about their wounds were twolne. 

When I had many times tryed this on divers others 
I tbou^ this mndt that neUbes I nor any others 
should e^TT canlcrfae any wounded wAh gumhot 

Why tourniquet c o ntrol of bleeding was 
not mentioned earlier in the writings ot sut 
geoas Is very dlfflcnlt to nndersttnd, for 
pressnre was one of the earliest methods 
roentiemed in E^ptian and Greek teitts. But 
apporentiv the first reference to its nse wa* 
the introduction of the toumic[uet b> Morel 
and of the screw tourniquet bj Petit, in 1574 
AJ) It wa* succenfully employed in a thigh 
ampatation at the H&tel Dieu in 16SS Spe^ 
Ing of pressure, LUton, tho giant Scot sur 
geon, is said to have compre ss ed tho femoral 
\'cssels with his left band while be ampu- 
tated the thigh Nvlth hii ri ght. 

Von EsmaroJi, of Kiel University and a 
great military surgeon, standardized con>- 
presxioD for surgical hemostasis when in 
18TB he devised the mniti fold elastic robber 
bandage which has since been called by his 
name. 

There Is some uncertainty as to who first 
Invented and used hemostatic forceps or 
clamps— Eugene Kocberle, an Alsatian sur 
geon, or Jules Peon, of Pails in the early 
1870's, For many years following their intro- 
dnetion, bemostats were blunt-nosed affairs 
that crushed more than the blood vessels. It 
was Halsted who introduced the fine-pointed 
bemostats that caused so mudi le*s trauma 
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In the wounds Tbo use of the Halited he- 
moitati In the repair of \voandi, with Hal 
fted’s illk technique, prevents tranecessary 
Immediate, as well as later bleeding Into the 
wound. 

The bleeding tendency which In the past 
had been so dreaded by the surgeon, has In 
recent yean been better tmdentwxl and coo 
trolled. Blood transfusion in certain patients 
having prothrombin deficiency and delayed 
clotting time has been used effecth'clv In 
the deeply Jaundiced patient, in whom the 
bleeding tendency after surgery is so catos 
trophic, the use ot vitamin K for several day* 
before operation has very largely removed 
this hazard and has made radical operations 
for the repair of common duct obstruction 
and for pancreatic tumor* possible. 

ANESTHESIA 

The search for a substance or combination 
of substHDcei which would relievo the pain 
of the surgical patient, without danger of 
kiuing him, haxla back to the earUost dixy* of 
surgery Many centurle* before the Christian 
Era dM wild Scythians used hemp vapxor to 
bring on unconsdousness Mandregora was 
described by Pliny in 70 aj?., in the foUovv 
Ing words "It has a scrporiBc power on the 
faculties of those who chink IL Half a cop is 
the usual dose. It Is drunk against serpents, 
and be f o r e cuttings and poncturlnp lest they 
befeh.- 

Ehiring the Middle Ages the ileep-prodac 
ing fponge-spongte so/nn^era— was u*ed- 
Hugo of Lucca, the great protogonlrt of 
piim^ wouiid healing was quot^ by his 
son, Tbeodoric, in Its eUborate preparation 
as follows 

Tate of optoni and the fenoe of the uiulyo mnt 
berry of byoacyarnu*, of tbe folco of the hemlock, of 
the ioice of the lecres of the mandrasora, of the jolce 
of the \nxpdy 1^7 cf the juKe of the ferraat mnIbarTy 
of the seeds of Wtoca, of tbs seed of the bordoefc 
which has large T<d roood apple*, and of the weter 
bankfck, one ounce- Mis the whole of these 

tof ether In a traton bowl, tad then hi It place a new 
tad let the whole bod, sod as loof as the son 
oo the dof day*, till the rponse ccartimes d aD. and 
let It be jyWUH away in tt- When tiwe is need of ft 
the f*™ spoDfe Into watm water for an hrax. 
and let ft be appl^ to the fcatrfl* hll be who b to 
be opealed opoo ha* faflen asleiep and to t^ ttMt» 
let th* mn[ "T be done- When thb b Snbhed, In 
order to rouse hhn, place another fpoogei, dippod to 
vtnes«r freriueolly to hb nose or let the rf 

fenlsreek bo sipili^ farto hh ncu trfls. PreseBtty he 
awakes*. 

Such on elaborate mliture should have 
done »ooiethtag to the patient, but the fact 


that it fell into disuse tvas good proof that ft 
svas not cfFectivc. 

Before and after Hugos time opium and 
alcohol \vere used to produce unconsdocs- 
Dos but if given in qaantltiei sufficient to 
produce anesthesia the risk to the patient 
undergoing crude and shocking surgery *c- 
ewnpaniea In groat loss of blood was con- 
sidered too dangenms b\ most surgeons. 

Id the TVustees Room in the Londoo Hos- 
pital, uhich the writer visited in 1930 there 
hangs a largo boll, thnilar to the ones on our 
old steam locomotives. Under It is a plaque, 
with the following inscription “Tlds beH 
formerly bung in the front hall of the hos 

E ltal It was sounded to summon the order 
es to control the patient* undergoing opera 
tion, before the diicoverv of anesthesia " 
l^t to the imagination was the terror of 
those about to be operated upon, and the 
dreadful memorio* of tbo patients who had 
experienced the ordenL 
in The EHarv of a Surgeon in tbo Year 
1751-1752,* John Knyvetaa tdls of his e\ 
perienoej as a medical student in one of the 
bospitolf In Londan. His first introduction to 
the bovpltal took place one momlng when he 
went to regifto- In Anatomy He say* 

Doctor Urqaefajt w«j then pafcTOiiag ta esputa- 
ttoo of the thigh npoa • porter faroori^ m toon- 
tog from Cov^ Garden with a c ompemuk aj fradsn 
of the left fmoT tha ranh cf a bA frm a hone- 
The iDCbkw cf Doctor Unpiehart warn fJofrd 
biri> vpCD th« thigh. wu conjldeTabie trouble 

frw the mas of imiacle to firtd the aztsW, which 
the Doctor for hb own advanewnent wbbed to Lga 
tme with cord*, thoorii 1 l«*m that to *uch lorttu 
Bod* ft n qotte emunon to eg u t o i ae thwn 
a hot Iron or with boiling tar Thn* from tboplnngtog 
cf the patlnjt, who seined nnaWe to cotEm n-hp^ 
that It wa* done for hb own good, and the cluBirian* 
of the Infirmary «iTfeca, ilr Jande, ten minute* 
dapwid befere the leg lay on the floor and 
blood wa* *bed. The patlatt botog a poor 
bad few friend* able to make him drunk, »Ty} ,q 
being a weD developed ipedinen many rop« w^ 
nece«*ai7 to cootrol tn* ctragglea. I wbl«d to 
eoqnln what the nh a nrr * of re co very were, knenm* 
that to tneb a place they imijt furely be vwry j^if 
If todeed endatenl at aQ, but after ooe at t oopt gave 
It op aa the wream* of the porter made tpeech to>. 
prarflifn The nat moimtog I beard 

porter wboa* leg wa* removed yaAerday b (bad. 

It wax not until the beginning of tlw nio*. 
teenth century that any real pr o gr e w wa* 
made and not mudi that In 1800 Sir 
Humphrey Davy the distinguished Engliih 
chemist, eipeilmeDted on himself with nl 
trous Qxlds gas and made the following exxo- 
ment “As nitrous oxide, in Its eiteniivo 
operation, appear* capable of destroying 
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p]r\'itcQl pnin H ma\ pmlrabl) Iw tiwl W'ilh 
ad\-antapc during jurjricnl operation fn 
tthlcl> no great cflmJon of Idood tnVrs 
place.’ Note tlie rrcognlUnn of tlic Immrd of 
nemorrhago in the state of unonuciraisnes^ 
producotl b\ a iKrdoui drug. 

Out it \vaj not until 1844 tlwt ihli iiiggcs 
tinn NNHJ made uw of Wlictbcf it w'as known 
to Horace WcUi, a dcnllrt In Hartford U 
not certain hut in that year he wai tucccft 
ful in the me of this gas in extracting teeth 
Later in tlvc same >CQr he dcmortstrolcd its 
use, but not tucccssfullj at the Moisaclm 
setts General Hospital in Baston. Following 
the death of one of hli dental patients Wells 
gave up the use of the gas and probably 
brooding oxTr this caloitropbc, committed 
suidde. 

The next anesthetic agent to bccotno 
knoNvm os n successful one was ether This 
was first described os a chemical agent In 
1540 by Valerim Cordus and wm named 
ethCT by Froblniui in 1730 in his description 
of its preparatloa. It had been used at times 
to relieve colicky pains and in "ether froUcs* 
by students. But the first surgeon to use It as 
an anesthetic for on opemtion was CraNvford 
W LMg. of Danielsvllle, Georgia. On March 
30 1842, he remerved a cystic tumor from 
the neck of his patient, James Venable, under 
ether anesthesia. Unfortunately for him and 
medical history be did not publish a report 
of this and other cases, but his use of etber 
as an anesthetic was later verified and 
vouched for by Ibe doctors In hh locality 
during the controversy that developed over 
the question of priority But as Welch said 
later "We cannot assito to him any InSu 
enco upon the historical development of our 
knovvl^ge of surreal anesthesia, or any 
share in its introduction to the world at 
large." 

William T Morton, a dentist and a farmer 
partner of Horace Wells had learned some- 
thing of the use of nitrous oxide. He later 
began the stndy of medicine while still proc 
tidng dentistry One of his instmetors was 
Chailca T Jackson, an able chemist, who 
tau^t him the properties of chloric ether 
Morton used it in filling a tooth fn July of 
1844. He then learned from Jedkion t^t sol 
fnric ether was also an anesthetic and bo 
used it In extracting a deeply rooted bicuspid 
tooth from one of nij dental patients. Later 
that year be colled on Dr John Collins War 
nm, of the Massacirasetts General Hospital, 
to persuade him to let him give this ruttiiric 
etiter to one of Warrens surgical patients 
but did not dlsdoso the name of the new 


ilnig to l>c nicti T1 h 3 operation took place in 
llio liUtoric Ether Amplillhcfltcr of tho Mass- 
ndntscits CctchiI Hospital on October 10 
1840 on what Is called Etlicr Day In a fexv 
minutes while the patient was unconsdous, 
Wanen remmed a vascubr tumor located 
l)clow the Jaw on the left side of tho neck. As 
tlio patient w-as witkenlng Warren exclaimed 
"Gentlemen, this Is no Immbug," The next 
doy Morton ndmlnistcrcd the anesthetic for 
Dr IlayxxTird who rcmo%cd a large lipoma 
of IImj shoulder Henry J Bigeloxv the other 
Senior Surgeon of tho hospital, improved on 
tho method of ndminlslcring ether and on 
November 18 1846 ho published the paper 
In the Boston Medical and Surgical Journal 
onnoundng to tho world the successful use 
of ether os an anesthetic ogent, which Weir 
Mitchell later colled “the death of poln " 

Morton tried to patent sulfuric ether under 
the name of "Ictheoo" and did not announce 
its true nature imtfl 1847 He got into a bitter 
controversy with his former preceptor Jack 
son, over the legal ri^ts of the dlscwery 
and later died an embittered and \mhappv 
man 

The high character and reputation of War 
ren and Bigelow and the hospital where 
ether was first publicly demonstreted, ac- 
counted fn part for the immediate accept 
once of sulfnnc ether os a general anesthetic. 
Liston in London used the nexv drug as an 
anesthetic In doing a thigh amputation In 
December 1848 Syme took it up in Edfn 
burgh In 1847 and the great Russian sur 
geon, Pirogoff published a manual on ether 
iiatlon the sa 0 >e year Oliver Wendell 
Holmes coined the terms "anesthesifl" and 
"anesthetic." 

In 1847 the Professor of Obstetrics in 
Edinburgh, Sir James Y Simpson, tried ether 
in his practice but on November 4 of that 
year he used chloroform, Liebigs discovery 
in deUvering a woman and was so impressed 
with the easier administration of tho drug, 
and the earlier recovery in other patients, 
that a week later he published his results fn 
a paper entitled, “Account of a New Anes 
tbrtc Agent" 

Thus with the discoveries of ether and 
chloroform and their universal acceptance as 
effective anesthetic agents, a ne%v era in sur 
ceiy was born. This ^VIu doubly significant, 
for It not only relieved the patient under 
going OTeration from the torture of pain and 
reliei^ the surgeon inflicting It, but ft fnlti 
ated the era of deliberate and careful sur 
gery on human patients and freed the labors 
twy warkeri in experirnental physiology and 
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In the wcmodi The u5e of the Halrtcd ho- 
mortnti In the repair of wounds, with Hal 
iteds rllJ. technique, prrvcnti unneceuary 
tmmcdlate, as %vell as later bleeding Into the 
wound. 

The bleeding tendency whlcb In the port 
had been io dreaded hy the surgeon, has In 
recent yean been better undent^ and con 
trolled Blood transfusion In certain patients 
having prothrombin deficiency and delayed 
dotting time has been luod effectively In 
the deeply Jaundiced patient, In whom tbo 
bleeding tendency after surgery Is so catai 
trophic, the use of vitamin K for several days 
Ix^re operation has very largely remov^ 
this hazaH and has made rndica] operations 
for the repair of common duct obstruction 
jujd for pcmcreatic tranora possible. 

ANESTHESIA 

llie search for a substance or combination 
of substances which would relieve the pain 
of tile surgical patient, without danger of 
tUbng him, harks back to the earliest days of 
surgery Many ceaturici before the Christian 
Era the wild Scytbiani used bemp vapor to 
bring on uncaDsdoettnea Mandragora was 
de*<7lbed by FUny in 70 Am, In the foDow 
Ing wevds 'It has a tcmorlBc power on the 
faculties of those who drink ft Half a cup is 
the usual dose. It Is dnmk against serpents, 
and before cuttings and puncturings lest they 
be felt* 

Ehirlng the Middle Ag« the ileep-prodnc 
Ing spooge-jpongla sormtl/ero— was used. 
Hugo of Lucca, the great protagonist of 
prim^ wound beoling, was quot^ by his 
son, Tbeodoric, in lb elaborate preparatioc 
as foUowi 

Take of op him aod tl» fuice of tlie emrtpe mot 
bary of bYoacram^ of tt>o foioa of the beoilock. of 
the lulce of the leara of the mandrafoct, of the /nice 
cf t^ wo^y Ivy of the fidce of the forrost moIbeaTy 
of the aeeds of lettnce, of the aeed of the hurdo^ 
which has laii^ aad rouod rppks. aod of the water 
each ooe ococe Mix the wboJo of tbeae 
{ tyf MhfT Id a Iraxai bowl, aod then In it place • oew 
tpODt* aod let the wfule boH, and as long as the son 
oo the <^y*. tlD tlw fpoem esMaumea ft afl. aod 
let It bo befled away In ft 'Vhai there ti need of It 
the ipcBita Into warm water fer an b«ir 
aial let It be applied to tl^ iKattfli Oil be who if to 
bo operated upon l*i faOeo ailoep, and fa thh rtato 
let the mis ery bo done, ^’hen thli if flnbhei fa 
vder to roufo him, place anerther fpenfo, dipped fa 
vtoegxr frwioootly to hh no** w 1^ the “ 

fenlgre^ be aqai^ into blf ncatrili. Proeatly be 
awakem. 

Such an elaborate mlitme should lave 
done something to tbo patient, but the fact 


that It fell Into disuse was good proof that It 
was not offcctlva 

Before and after Hugos time, opium and 
alcohol were used to produce unconscious 
nen but if given In quantities sufficient to 
produce ane^esla the risk to the patient 
undergoing crude and shocking surgery ao 
companled by great loss of blooi was con- 
sldejw too dangerous by most surgeons. 

In the Trustees Boom In the London Hos- 

C il, which the writer visited in 1930 there 
gs a large boll similar to the ones on our 
old steam locomotives Under It Is a plaque, 
^vith the following inscription 'This bell 
formerly hung In the front hnn of the hos- 
pftaL It was sounded to summon the order 
lies to control the patienb undergoing opera 
tioo, before the discovery of anOTthoria." 
Loft to the Imagloation was the terror of 
those about to bo operated upon, and the 
dreadful roemorlra of the patienb 'vho had 
eip e rl enced the ordeal 
In "Hie Diary of a Surgeon In the Year 
1751-17&2,* John Knyveiem tefls of his ex 
perlences os a medlcd student In one of the 
hosrttali In Lemdoo. His first Introduction to 
the Dospital took place cue memlog when bo 
went to register In Anatcroy Ha says 


Deem Unjoeban wif thes pa S a tuJ ag so tmpatt^ 
lien cf the thigh open a porter broa^ fa that qkiib* 
tof Cram Covm (kxdcn with a roopounded froe tu re 
of the left lefsur the result of a lick frm a bone. 

The toedriopf of Dodtr Untuehart were placed 
high upon the thigh. There wu conridmble troubk 
bm the maai of imsde to flod the uterln, whlcb 
tbe Doctor for hb own •dvancement wished to UgS' 
lure wUh enrdf, tboog h 1 leoio that fa lud lofUtO' 
tlcini it a quite endmen to mrtartre than ooiy with 
a hot iren or wfth befUng tar Tbus from the phisf^ 
of the patlcst, who leaned unable to campreheod 
that it wu dooe for hb own good, and the chmufaen 
of the In&raaiy furg eoo, klr Jamie, toi mfatitef 
dapfed before the ietf lay cn the Sax tad much 
blood wtf ibed. The ntloit befag a poor man 
had few frieaxb able to make him drunk, aod lo 
befag a weU developed ipectiDai many ropcf were 
ncreaMTy to cootiol hif ftraggks. I wished to 
ajquhe what the chancef of recovery were, ki]Owi» 
that fa Kxfi a place they racist sarely be very tmajf] 
If indeed rdstesit at all. bet after one attempt gave 
It op af tbe Kreanji of tbe pcater made race eh m>. 
pcaaible. Tbe next momfag I heani that the 
prater whose leg was removed yesterday li dead. 


It was not until the beginning of tbo nine 
teonth century that sny real progreo was 
made, and not much of that In ISOO Sir 
Humphrey Davy the distinguijhod Englifh 
chemist, experimented on himself with nl 
trous oxide gas and made tiie folJotvlug com 
ment "As nitrous orido. In lb ertemfvo 
operation, appeoii capable of destroying 
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lm“ciHgaton ihotjW bo to limpUfy rather 
tlum to elaborate, tlw number of dmp and 
method! of administering them to the pa 
dent* before, during and after the operation. 
In recent yean there has been a tendency 
to use too man) drug! In different route*, 
^\'^th the rcjult that cardiac ond reiplralor) 
compUcatlona during and after operation 
have increased because of tho polypharmacy 
of ancithesia. 

TRAINING OF THE SURGEON 
The bcghmingi of surgical training are in- 
definite ond the v’agarie* ad\’anccs and re- 
cetsions of it are many and involved but 
why and when they were Involved are doseJy 
related to tho hist^cal relations of medidno 
and surgery 

In the hJppocrotic era of Greek medicine 
diseases amenable to the simple surgery of 
that time were few Tho physidans trained 
in tho Coan and the CnWlan Schools prac 
ticed both medicine and surgery and fol 
Imved the teachings of tho great master 
Hlppocrate»,aiidhl3 predecessoci which had 
evolved from the priests of the aosculapion 
temple*. There was no superiority of phy 
ildan over sorgecn. 

Hippocrates gave the first authentic In- 
itructioQS to the surgeoos of historical times. 
He described the position and the best 
lighting for die surgeon In tho oath attrib- 
uted to hhn, he gave the rules of conduct 
and ethical behavior that have been the 
standard for both phyridan and surgeon ever 
since his time, and this is s\vorn to by medical 
students as they graduate, all over tne world. 

This same attitude of mutual respect for 
roedidne and surgery was true in the Alexaa 
drian School, wbOT anatomy and physiology 
made their first advances o%vlng to the fact 
that vivisection was permitted on criminals 
cendenmed to death. This same attitude of 
respect held true in the Greco-Roman period 
but rapidly deteriorated daring the later 
centuries of the degenerate and disinte 
grating Roman Empire. Galen practiced 
both medicine and surgery but gave up his 
interest in the latter In favor of his poly 
pharmacy His studies in anatomy and 
physlolo^ were done on animn]« and bis 
mcorrect observations as appHed to the hu 
raan subject remained authoritative for 
centuries during the next 1500 years. 

During the Greek, the Greco-Roman, tiie 
Aleiandrian, the Nestorian arid the Arabian 
Perio ds, both medical and surgical training 
wwo based essentially on the apprenticohlp 
•ystem. This had certain advantages, in that 


tho apprentice foUmved tho master In his 
daily de^g ^vith his patients, learned first 
hand by dose observation and if the master 
was interested In teaching, by Instruction. 
But It was faulty In that tho apprentice saw 
the methods and learned the philosophy of 
one man only and apprenticeship made him 
a copier dewld of the knowledge of other 
tcncfacTT and discouraged independent 
thinking or the spirit of research bemuse of 
imposed authority So imbuod vvlth tradition 
and the implicit authority of men like Galen 
were the doctors of the Middle Ages that 
only rarely did an original thinker like Hugo 
Theodoric and Henri dare to mestion tiie 
didactic teachings of their predecessors. 

After Galen and Soranus, both great figures 
In the Greco-Ronmn period (the latter was 
the first contributor to the knowledge of the 
disease* of women) the long night of the 
Dark Age* began. Notw-ithstanding tbe in- 
dartiy (3 *uch Byzantine compilers as Ori 
basius and Paul of Aegina, whose work did 
not reach Europe untfl later medicine and 
surgery become separated and both sank 
Into deep desuetude. Tbe disruption of tbe 
Roman ^pire, the degradation of its moral* 
and morale and tbe Invasion of the wild bar 
barlans of tbe nortb resulted In near oblivion 
of arts and sciences 

The steady spread of Chiutlanity and Its 
final acceptance by Constantine introduced a 
nevv attitude toward suffering and disease in 
the remnants of the Roman Empire. The 
crime and famnorality of tho later Romani 
and the invading northem hordes drove 
many of the Christians into asceticism and 
initiated the founding of monastic onleri 
ood their monasteries The belief that dis- 
ease and defonnlty were Heaven sent, to 
bo accepted in haroillty as well as the 
wGTseDed polypharmacy of Galen with its 
plagne of nauseating drugs and filthy in 
gredienti which only added to the misery 
of the sick, led to Incantations and prayers 
for tbe treatment of tbe sick and, as medical 
art grmv empty sorcery demonology and 
ostrolo^ added to the confusion. 

As the monasteries increased, many of 
them established hoctels for the side and 
maimed where tbe religious ministrations of 
tbe monks were provided them. As time 
went on, the monastic orders imposed ccr 
tain d efini ng regulations on those taking 
orders — three of them striking in nature the 
Umg woolen cassock, the tonsure and the 
pn^ition of the beard. The latter two le 

r !d tbe regular shaving of the monks b) 
barbers who became aHarlwl to the 
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fiireery from the stigma of Inflicting pain 
and cruelty on vivisected nnlmaTi But so 
many lurgoons of that period had been ac 
cuit^ed to rapid and sldght-of hand opor 
atlng that the advantage* deliberate fur 
gery were flow in developing Hmvever 
aneartheila opened up tremendou* pofiibill 
ties in exploring new and hitherto Inaccenl- 
ble fields that previously had been conxid 
ered too hazardous because of the struggle* 
of the patient 

Since the dlscoverie* of ether and diloro- 
fonn, the evolution of the fdenco of ones* 
thesin ha* been a progrcfxivc refinement In 
general inhalation, local and conductive in- 
filtratlon, spinal, intratracheal and, in recent 
yeon, IntravcDOuj anestheiia, with an in 
creasing number and variety of agent* tin 
gly and tynergittically adminlstereo. 

The invention of the hypodermic fyfingo 
and Its use In administering sedaUvet and tn 
anesthosla are Important Who flirt Invented 
it is uncertain, but it was firrt introduced tn 
Europe a* a medical Instrument by Fronel* 
Rynd In 1845 and in Americt by Fordyce 
Barkea" in 1856 Thus, we »ce that the decade 
of 1840-18ro was of the greatext significance 
in the battle against nalrt- 

NltrouJ ffdde ccmolned with oxygen, to 
combat cyanosis in inhalation ana^esia. 
was flirt employed by Audrewi of Chkngo 
in 1666. Its use was revived by Goldman tn 
1900 Crlle popularixed It In 1001 bv giving a 
preliminary injection of scopolamine and 
morphine. He called this method anod-oiso' 
datlon. 

FoUowing the dlscosTiy of cocaine by An- 
rep tn 1879 and KoDers use of It In eve *ur 
gery in 1864, Halited developed oil It* po». 
sibllitles In nerve hlodc conduction and local 
infiltration anestbeda during the next two 
yean while he %v8i working in New York 
Qty Later procaine hydro^orlde, dlscov 
ered by Einnom in 1905 replaced cocaine 
becanse of tti let* toxic effect and It* fre©- 
dom from the danger of addiction if used 
repeatedly 

Spinal anesthesia was popularized in thi* 
country by Matas In 1809 fod in France by 
Tuffler in 1900 Stovaine, which at one time 
was used for It* induction has been replaced 
b) procaine as a vehicle for the safer form of 
continuous, or fractional, spinal anetthesla in 

E roviding complete relaxation for operations 
elow the diaphragm. 

Rectal ether *D«tbcsio ^ras first succew- 
hSw induced by Sutton, at the Roosevelt 
Hospital la New \ctk In 1908, and refined by 
G\vBthmey In 1913. But this form of general 


aneJtheda has been discontlnned for the 
more efficient forms of inhalation spinal smd 
intiavenouj oncsthedo. 

The use of other ease* for general ane*- 
theda, after the introduction of nitrous oxide, 
wa* started by Luckhardt of Chicago in 
1022, %vlth the highly volatile ethylena This 
wa* more recently followed by c^-clopropane. 
But these very volatile gate* cany with them 
the danger of mecter cxploshme** and 
should not be used excoirt in operating rooms 
efpeciolly equipped to carry off electric 
spark. 

Intratracheal anotheda, efjjeciafly indi- 
cated for thomde and cardiac surgery ha* 
become incrcadngly iiscfuL It wxa made pos- 
dble by the diicovciy by Meltzer and Auer 
In 1909 at the RockefeDer Institute, of Intra 
tracheal insufflation of air through a tube 
passed into the trachea of experiraental ani- 
mal* which provided cantinuou* reaplnition 
wftlKail respiratory movement " It has also 
been effectively in opemtloni in which 
any amount of blood or mucus in the mouth 
or throat Is liable to be aspirated. 

Intmveswus anestheda. Induced by a vari 
ety of drutt is the rood recent development 
In the field of general anesthesia. Pentothal 
sodium is the drug most freqaeotly qtM . 
The rapid loss of coosdouiaoa within a few 
seconds after the intravenous injection (uiu- 
afiy into the median basilic vein) and the 
quick recovery without nausea and confusion 
are boons to the patient, who can be put to 
sleep and wlH awaken in his own bed and 
room 

One of the greatest advances In anesthesia 
in recent year* has been the development 
of the reddency training program in anes- 
thedology Phyddans trahiod in medicine 
and pbydeJogy eaiteiing thh field of medical 
science are given intensive training In the 
administration of all forms of anesthetics 
and at the end of three year* are qualified to 
take the examinations or the American Board 
of Anatbedology Thu*, qualified physician 
onesthesiologlits are rapidly replacing the 
loss experienced nurses and interns who in 
the past had given the anesthetics in our 
Hals, The many forriB of anesthosia, 
the many kinds of modalltie* used to 
produce them, require a knowledgo of modi- 
dne and physiology for the greater fofety of 
the patient 

Furthermore, this training stfranlate* those 
who have had it to go into the research Bde 
of anestbeslologj vrith the result that new 
vehicles and new method* of administration 
are increasing. One of the efforts of these 
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primary union Among thcjo ^veTe Hugo 
liieodorlo and Henri 

In IStWJean Tctard founded the College 
do Solnt Come In Paris for the purpose of 
dlitingulshlnc the la> furgeoni, wearing long 
robes, from the short robed barberHurgeooi, 
ilhtcroto in Latin The fact that tho lay sor 
geoni were permitted to many os compared 
to the long robed phyiidom, who ^vere 
clerics, Nvas an asset, out more important 
v.*!! tl>e fact that the famous French surgeon 
Lanfranchi, wtu the leading light in the 
college at the time- Increased entrance re- 
quirements includlnn Uvo yean of the study 
medldnc and phUosophy In Latin, were 
followed by tu-o yean ot surgery before 
becoming a lay surgeon of the kmg robe 
with the tide of Moitre Chirurglen }ard> 
However the persistent opposition of the 
physicians and the failure ot the College to 
recognize Amhrols© Pari lost them the 
leadership of french surgery Furtbonnoie, 
they still advocated the me of the caotciy 
and suppnratloo for they followed the teaxh- 
ingi of Guy de Chanliac. The surgical 
teaching u'as by apprenticeship under the 
dialectic teachat of the CoBese- It was 
replaced in 1723 by the Acadianie Chi 
rmgfqne da Paris. 

Renaissance Sorgeiy Freedom of thoaghl 
and the escape from dialectio authority come 
to Europe in the fifteenth cenhxry as the re- 
sult of several factors tbe navigational ex 
^oits and the discovery of the Aroericaj the 
fall of CoGftantinople, with the escape of By 
mntiDe scholan with their Greek and Arabic 
mamiscrfpti into Sicily and Italy the inven 
rion of gunpowder- and, most fmportant of 
all, the invention of printing, \vhich made 
possible in great amount at a rapid rate tlie 
reproductioo of the tests of andent and 
cantemporary scholars. 

In the ipflngnce of freedom of thought on 
surgery the greatest factor ^vss the Intro- 
dnetioo of dissection In Padua, Bologna and 
Florence- Equally significant was the effect 
on the artists portrayal of tbe human form, 
which resulted in the transition from tho 
primitive to the normal painting of the figure. 
Aninteresting stoiy is fold of the common 
meeting grexmd of tho phyridani and tiho 
artists in an apothecary shop In Florence, 
where the former come to ^vo tb^ pre- 
saipdons filled, tbe latter to buy pfg 
meuts. ^Vbeu it became known that tbe 
pbjTicians were having dissections, their 
artist friends were given permission to ob- 
*rve the dissections, at times crowding oct 
the doctars oroand tbe dissecting table. 


Undoubtedly Leonardo da Vind the first 
great anatomist of tho period ^vho \vn3 then 
HWng in Florence, tvas one of the first artists 
to foin the doctors in tbo dissections He is 
sold to have made 750 anatomic ikctdies 
from tbo dissecting table He may Justly be 
celled the father of modem anatomy nl 
though Vtsalius, fifty yean later in his 
epoch-making Fabricn Kad a far greater 
Influence on surgery because of Leonardos 
fallnre to publish his nnalocnic itodles, many 
of which wens not discovered imtil they 
were found in the Royal Library in Windsor 
Castle in 1784 

Vcsallus with hli Fabrica had a profound 
infiuence on surgery as did Harvey with his 
De Motu Cordis published in 162^ describ- 
ing tho circulation of the blood For tiiese 
two great works freed the surgeons from the 
ban of galenic doctrines whhdi had misled 
them frjT centuries Increased knowledge of 
anatomy and recurrent wars on the ccuti 
Doit and in England, with the Introductioo 
of gunpowder resulting in a particular tvpe 
of wound, increased the stnotUng of tbe sur 
geons and the demand for their services 
This was espetdaBy filostrated in the career 
of Ambrolse Par^ the gr«at mllitaiy surgeon 
of tbe sixteenth century which has been 
described. 


During the sixteenth and the seventeenth 
centuries the training of the surgeon in the 
hospitals and in the armies contfaiued to be 
by the apprentice method. Tbe lack of anes- 
thesia ana osopsli favored speed as tlw rinc 
qua non for the benefit of both patient and 
oargeem. Little elective surgery was done 
Sucm procedures as herniotomy and lith- 
otomy \verc still delegated to a few spe- 
cialists, who kept their tedmlques secret as 
weD as thedr whereabouts after they bed 
operated (hence their name "fugitive sur 
geons*) These so-called ipecialisti had too 
ni^ a mortality to have permanent offices 
Most of the surgery done by tbe regular 
surgeons in tbe btwpitals of Enropc and 
Crest Britain was of an emergency and 
traumatic nature. Compound fractures de- 
manded amputation of tbo Hmbs involved 
and even Lister before he developed his 
antiseptic techniques, had a 45 per cent 
mortality in his amputations. 

An increasing knmriedge of anatomy and 
the recognition of its importance in surgicsd 
traintag resulted in the surgeon teaching tbe 
subject All the great surgeons of the conti 
nent and Great Britain during the d^teenth 
and the esuiy pert of the nineteenth centuries 
had preceded their work in surgery as 
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momutenes A later edict requiring the 
bloodlettinc of every monk five time* a year 
Inaeoied t£o work of the barben and their 
aasociatloD with blood. 

Thl5 all Inevitably Jed to the tranifer of 
any furgical procedure to the borben, who 
later camo to bo known ai barber jorgeons- 
To add to the divorce of tnedlcino from 
turgery and to the inristenco that tbermpy 
for any lUneu not requiring ragery bo 
limited to long robed cleric phyiidani, came 
the famoui, infamoui Pbi» 1 Edict of the 
Council of Tour* in 1163, which read “Ec- 
clefla abhorret a languloe" (the Church 
fhimi blood) Thus waj medJedne cut off 
from itJ more effective and definite form of 
therapy rurgery which leparatioa lorted 
until ™ nineteearth century In England to 
this day the phyildon Is called Doctor the 
nirgeon. Mister 

Mean%vhlle, hem did Greek medicine and 
phllcaophy survive to be reintroduced and 
rejuvenat^ into Italy and Europe through 
the medium of Arabic manuscripts? During 
the fourth century a small ChristUn sect in 
Mesopotamia, known as the Nestcnlans, bo- 
enmo involved in rellgloTis cootroversy In 
their destre to get at authentic Bittlicnl 
fcODTcee, they turned to the Greek Sentuagtnt 
verfloo of the Bible. In doing to the Ne** 
torian scholars became conversant with the 
Greek language and thus became acquainted 
with the manuscripts of Greek medictne and 
philosophy to the Alexandrian School and 
translated them into their own Syriac Ian 
guage. This led to tbetr establishing a school 
and hospital to their dtv of Edessa. With 
the decline of the st^kk^ In Alexandria the 
Greek sources of medicine and sdenco ro- 
malned with the Nestorians. 

Because of the h er esy of the Nestorians in 
their tenet dmt the Virgin Ktary was the 
Mother of Christ but not the Mother of Cod, 
they were expelled from Ed ets a by the Catb- 
oHc Chorch fa 489 ajj and were given 
asylum to Goodisapor a Sassnnlan to\vn (n 
lonthwcstem Persia. Here they re-established 
thdr medical school and hospital They 
translated tbeir Syriac texts of Greek medi 
cine and philosophy into Arabic and for tho 
next 200 yean were the reposlti^ of hlppo- 
cratic and pdenlc medicine. The nascent 
Arabs, after conquering the Near and Middle 
Fjd-, tou^ the services of the Nestorian 
School and Hospital and were tolerant of 
these Chrlstianj because of their vienvs of 
the Virgin Mar> not being the Mother of 
God. , 

Tbe Nestorian scbolars with thetr trans- 


lations of Greek manuicripti into Arabic 
assisted tho Arabs in estabHihfng medical 
schools and hospitals to Baghdad, Damascus 
and Cairo The Mohammedan cooqueron 
of North Africa and Spain carried Arabic 
medicine with them, and in Cordmii in 
Spain they established a medical school 
wfai<4 did not delegate surgery to menial 
barbers but produced Arabic and Jewish 
physicians practiced surgery as u-elJ 
as roediclne. Both medldne and surgery fa 
the Nestorian, Arabic and Cordovan schools 
were taught by the apprenticeship method 
and In certain of tbe yvell-arganlzed hospitals 
bedside feflcfaing was coodocted, especiaDj 
to the Nestorian hospital In Goodisapor 
Until the eJeventh century monastic medi 
ctoe. as macticed by the monks and clerics, 
consisted to tbe cult of faith healing, an im 
plJdt belief in the miraculous power of the 
saints and their holy relici. Supernatural 
help came to be accepted becanse of the 
fallore of medical art fa slcknesi, espedaDv 
in the great enemies In the eleventh cen 
fury was establisbed the first indepeDdent 
medical school to Italy in tbe town of 
Salerno near Naples Monastic, Jewish, 
Arabic and Greek infiuences led to tbe 
tradition that the school yvas founded bv 
the Four Masters To tbe Salernitan ce nter 
came tbe Carthaginian scholar Constantinus 
Africanus. He had learned Arabic and had 
traveled extetadvelj In Salerno and fa the 
cloisters of Monte Casino he translated into 
Latin, from Arahio texts woria of Hippoc 
rates and Galen and the Cordovan phy 
ridani. In this way Arabic medkati doctrine 
was introduced into Italy and France and 
profoundly Influenced medical teaching fa 
these countries as late as the seventeenth 
century It did great harm to surgery fa the 
advocacy' of the cautery and of laudable pm 
to tbe tMtment of wounds. 

The establishment of universities began 
In the twelfth century— Paris (1100) Bologna 
(1IS8) Oxford (U67) and Padua (1222) 
foDowed by many others Bat at first these 
institutions were under tbe direction aad 
influence of tbe Church and therefore tbe 
medical students were under servile obedi 
ence to dogmatic authority and wtae for 
bidden to give any treatment with tbe hands. 
The fundamental error of mediey’al medicine 
was to Its divorce of medictoe f rom lurgeiy 
In tbe following century bowever a feyr 
todepaadent spirits appeared as pbysiefans 
who did not hesitate to question authority 
Inveighed against the suppurative treatment 
of wounds and preadieu tbe doctrine of 
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Ilunlcr UTis forc%*cr ob*cr\4np ai>d cq«ri 
mcntlng lie commanded his pupil Jenner 
of N-acdnatlon fame who nstis about to make 
a foumc) to the Near Easb to bring him a 
fetus of the camel In each of the clc%*cn 
mouths of gcitatlom It Is not recorded by 
uhat means Ikj secured the Intact skeleton 
of the famous Irish giant Ho became the 
greatest teacher In anatom) and surgor) 
and had mans famous surgeons among hfa 
pupils from Great Britain, Europe and 
^Vmerka. EIngland became the surgical 
center of the s\-orId In 1800 because of tho 
great surgeons svho had trained under John 
Hunter An>ong them N^-cre Abcmath) Cline, 
Astle) Cooper I^)'sic and tho pb)'slciaii, 
Jenner 

Astle) Cooper succeeded Hunter and 
Abenulh) as the leading surgeon In Lon 
don In abilft) and practice He contributed 
fotmdl) to anatom) and surger^ In 180^ 
he published a bcnutifull) Illustrated mono- 
graiA 00 hernia. In this monumental treatise 
Be descsibed cs’er) kDOv-m 1)^)0 of hernia, 
escept one, that now Is so common the 
postoperative s*entral Indslonal s-ariet) 

Id Scotland the most famous teaefaen of 
anatomy and surgerv in the pre-Usterian era 
were Robert Liston (1799-1847) William 
Ferguison (1808-1877) and James Sjme 
(1799-1870) aH three of Edinburgh. Li^on 
was a giant physical!) and was the boldest 
and roost rapid operator of his day He was 
one of the first surgeons to use ether anes- 
thesia, but only In the last year of hb life. 
Fergusson was a great anatomist and sur 
geon. His dissections were superb and tho 
furglca] Instruments ho devised are still In 
use today Syme began his work in anatomy 
and later became Surgeon to tho Royal 
Infirmary In Ekilnbur^ where he trained 
Lister and gave him every opportunity to 
cai^ on hb researches in Inflaimnatian. 

The lecture system was the accepted 
method of surgical teedrlng. The lectins 
were given, as has been stated, by leading 
surgeons In the lecture halb of hospitals. 
But the instructioo in anatomy In both Eng 
land and Scotland at thb time was given in 
private schoob of aiutotny The falhue of 
dty authorities to permit the dissection 
of undaimed bodies of hrmflfM of bospftab 
and asyhims resulted In mve robbery to 
provide cadavers for the Kmoob of anatomy 
Rhal teams of grave robbers, called Resur 
^^dkmbti, vied with each other to supply 
objecting material for the surgeons teach 
lug onatotDj Ind e ed, some of the medical 


students attending the anatom) classes en 
gaged In tho hojordous btrsiness. 

In the “Dlarv of a Surgeon In the Year 
1751-1752, ■* John kn)’\etoii, a medical stu 
dent In Dr Urqueharti School of Anatotm 
had thb to say about hb part In bod) 
snatching 

Nov 7 \ mtly tired ihli momtoc as the result of a 
Hazardous Elscapnde from sriiich I count mjself locky 
to ha\T escaped wilbout Cries'oui Ilann to Life sod 
TiwiK iff Bloomfield did >'cjter ne pert to roe that 
«-e tfioald dlsiiiter tbe bodf of the haojed wonisn 
for the yidsaocement of Our Art snd the Ckay of 
M«rdidne. snd >o after coroe tsllc 1 tareed and wt 
approached our worthy teacher who wamlos uj of 
the Donacn-for Kangfns b Dot the least pectalt> one 
(s likely to be torn to piece* by tho mob chocld they 
lean) of ft— did then coaunaxl our Dfligdce and 
whilst tayloc that ho would have no band to It and 
would know nothlog of ft ihoold ft cocdo to hght, did 
fit hb htjfe rosnsorsant to him and gaso InjtnrctlonJ 
that ho was to help us. So home to an cail> supper 
so to Dr Urtjnehait s to enter ft by tho 
sroaO ante to find thjt the Doctor hart gooe out but 
hb m*r» and Mr BloomSoU and Menrs. Pope and 
StocUir gathord in the Anatomy room very cocofeat 
able before a fire sroolcbg and dbcuialng a flask of 
wine. So vfth them to poss the rveziiog ta pleasa n t 
dbaxme 1 grtmiog seroeohat dnmk oo the vine, 
>Try poteca, and whn the clocks had strode the baH 
after tweh-e to collect spades and grapples and to 
maffie oursdves In thick dnah. And so foCo 
the lap* and to the gr a >T ? ’S J d wfase klr Pope did 
Deicb so loud thb caoslsg Dr Urooeharts man to 
swear j-fiey mowing that be woold ratho' ba\'e a 
School of Apes to help him than uch tumfp beads. 
The gnrvr not easy to find there being very many In 
a small place and the dm»d did come oot (rm behind 
tbe doods which 1 did not caie for as we were more 
Ukeb to be seen but wfth fts aid to frnd where the 
mould had been newly turned. George Bhtroenfield 
STty v ehqpeut tn dig np the mfBo cnb to find ihl« 
behig opened thd prove to ccaftain an old w nman voy 
fooL Then Mr Slndalr ou sitting down «hd find the 
pound ghe way beneath him a^ so we found the 
hanged wench and chagged Ikt out put In the 
sack which Mr Pope and I did then c ar ry between us 
and with great haste to the lane and so to the Doctors 
agafti. all mired and sweatr Getxge Bloomenfield 
did brew ns a howl of punch and wo in p eed of such 
a SpedOc. Lord, what a bustaesi thb be, thb Quick 
e rring of tbe Awefol Dead, at d^tt wheo the po wer s 
of evil be abroad, amoopit tbe tombs and ih«t earth 
and the dr eadfii l wurmsi Fit wort only for men of 
Diu thh MtndsI Did resoh'e tbm to haw no more of 
It, but on reflection realize that oothing b gained 
wftbent labor and so at ^lediciDe be the noble 
of the Arts so the Gateway to ft b fTT^t p«-»wlfT, j4y 
difficult and ardoous to pass. Slept oo a couch at the 
Doctors, and to bcene thb rooming at Mr Hunt s aid 
with him and Mrs. Hont to drandt. where I beard 
a tolexaUe seTinon apdy enou^ on the BcRnrectlDu, 
and wonder what hb Reverence would say of my 
nights activttlea. Shall to bed early thb night. 

In Edinburgh, fn IS^T the town went n-md 
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teacher* of aualomy and many of them coo 
tinued to go from the di»ecting room to 
their operations in the hospital without 
change of clothes or deaniing of their hand*. 

France. In France the Revohidoo played 
an important role— at first very detrimental, 
for aH the medical faculties were abolished 
because of their royal effliiationi. But the 
wan in Europe which folknved made sur 
glcal training maixiatory and the Natianal 
Convention establiihed what were essentl^y 
military medical schools in Paris, Montpellier 
and Strasbourg Napoleon later orgontred 
the Paris School of Medlctoe and In 1800 
he Incarporated the medical school info the 
University of Paris as the medical bnmch 
of the ii^tutlan. When medical education 
was again reorganized in 1830 there was 
ftarted the system of the Concourt by which 
the candidates for medical and surreal ap- 
pointments competed against eQ<i other 
by taMng oral examinations before elected 
examining bodies 

During the first half of the nineteenth 
emtury surgeons appeared in France fa 
mous for th^ Icncndedge of anatomy and 
their surgical sklli S pedal mention should 
be made of Larey ( 1700-1642) the leading 
military surgeon uoda Napoleon, one of his 
accomplishments being the organ tattioo of 
the famous arabuiances to rescue and treat 
wounded soldiers of Dupuytren ( 1778- 
1835) who became the Head of the Impart 
ment of Anatomy In the Paris Academy of 
Medicine at the oge of tiventy-threo and 
Surgeon In-Chlef at the Hfitel DIeu when 
he was thirty-eight Although hated by all 
his colleagues b^use of his hau^ty bear 
irtg and disdain for the work of oth« sur 
geons, be %vas acimowledged the greatest 
surgeon of hli day Lemb^ Dupuytren • 
pu^ devised the intestlnaj suture which 
Insured the outer appr o x ii natlon of serosa 
to serosa, and laid the foundation for all 
modem gastric and intestinal surgeiy Vel 
penn, Molgalgne and Nelaton should olio 
be Includedamong the prominent surgeons 
of this period. 

Great Britain. In the early part of the 
ei^teenth century little, if any systematired 
Instruction In surgery was to be found. Ap- 
prontlasshlp >vith a prsctlciDg surgeon wms 
the only available method. At St. Thomas 
Hospital in London, William Cbeselden 
(1688^752) then the leading surgeon In 
tliit dty began lecturing in anatcaoy and 
surgery and in 1763 Perdval Pott (1714- 
1788) began a series of lectures in surgeiy 
at St Bartholome\v s. In 1709 the Memcal 


School of Guys Hospital was started and 
soon after united with the school In St 
Thomas Hospital Surgical lec tu res were 
given there and medical lectures at Guys 
Hospital 

In Scotland a medical school was organ 
tzed In Edinburgh by John Mimra His son, 
Alexander Monro (1097-1767) rtarted the 
famous School of Anatomy In Edinburgh. 
He was su cce eded by his son and graiidson, 
so that this Chair oi Anatomy was held by 
the Muuros for 140 years. 

The most famous of British surgeons of 
this period was John Hunter (1728-1793) 
the founder of experimental surgery and ei 
periroental pathology who ranks ^th Par6 
and Lister as one ofthe three most Infiaentlal 
surgeon* of aD time. He was a man of un- 
bounded energy insatiable curiosity and a 
determination to knmr tbe why and the bmv 
of surgical lesions as well as natural phe- 
nomena. As an uncouth youth be was 
brought to London from his home in Scot 
land by hi* older brother William, then 
famous for hIs School of Anatomy in Wix>d 
mill Street John became fascinated with tbe 
study of anatomy which later culminated in 
the Hunterian Museum of some IS 000 bi 
ologic spedmens, most of them prepared 
by him and many of them still to be seen 
in the Royal CoU^e of Surgeon* in London. 

John Hunter studied surgery with Cbesel 
den and Pott and later was appointed Sur 
geon to St George I Hospital He developed 
surgical pathok)^ into a live and essential 
discipline. His studies of Inflammation 
shock, s>phllij and teeth were unique. But 
his most cutstandlng contribution was In the 
pathology and treatment of aneurysm. From 
an exper lm cpt which he porform^ by tyiirg 
tbe external carotid artery of a deer be 
found that tbe growing antler on the tide 
of the hated artey which at first had 
tumod co^ later regained iti warmth and 
continued to grmv ^Vhen he autopsied tbe 
buck be found the ligature secure but saw 
that the blood supply to the antler was by- 
way of small collaleral arteries. “Oho," he 
said in his notes, see that under tbe 
stinmlus of nece^ty tbe smaller arterial 
channels greatly increase In size to do tbe 
work of the huger I must remember that" 
TTiIs be did, foe he changed tbe old Greek 
AntyHos operation of ligating tbe artery 
abo^ and ^low the aneurysm to the tech- 
nique of hgating the artery well above the 
aneuryiro and by passing the sac, with the 
devdopment of compematory collateral 
vessels. 
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onK fun-iv-cti ImjI iKcd to lx* jc%cnt> -tight 
w-lmoul an^ rctnirrcncc of Ikt trouble 
During the next lumdrcxl Nxarj cjpeclalK 
after tin? tlbcox-cn of ancithala, clcclhc 
suTgerx incrcaacd Attention \eas concen 
trated on the dcxclopment of new tcdinlqucs 
and ncx\ imtninxiiti. In the late 1870 s and 
cari\ I8SCri> tlvc treatment of abdominal 
acute Infections xeai Initiated In the attack 
on appendiceal al»cx3s-lbcn called peri 
h-pblitls. Surgery of tlic gallbladder tlio 
stomach and the Intestinal tract x\m be- 
ginning The radical alla«i on cancer was 
Initiated b\ the radical mastcctomj of 
Hoisted ond WllK Mcj'cr In 1&S2 Billroth, 
in Berlin performed the first partial gos- 
trcctomj for cancer In 1883 
In the medical seboob of Ilarx'ard Uni 
x'erslU Cohimbla Unlx'crsit) and the Unlecr 
sity of Pennsylx'unla, medlcij>c and mrgcr> 
ucro taught bx the lecture saltern and little 
bedside teaching xxiis gixtm before IS90 In 
some of the sedmoU, prixTitc quizzes to pre 
pare men for the compctlHx'c hospital examt 
nations xxere attended for more regulorlx 
than the lectures in the nxcdlcal schools 
Much of the surgical teaching during the 
latter part of the l^ and the earl) part of 
the present century xras given from the op- 
erating amphllhenter xvhoro the student saxx 
backs and blood but got little worth while 
tnstniction This led to sboxvmanship on the 
port of the leading surgeoos and a tendexicy 
to continne the emphasis on speed In oper 
atfng. xvhlch, of course, appealed to the 
farnnaturc and uncritical students. At this 
time there began a shift from die eraphaili 
on anatomy to the study of surgical pa 
thology In preparation for surgery This xms 
to be folloxv^ lo the early years of the 
present century by the emphaiis on phy-sl 
ology as the most important of these three 
disciplines as the approach to original and 
constructive surgery 

In or about 18S0 Usterlsm as xvdl as the 
use of anesthesia had so Increased the elec 
ttve surgery in the hospitals of the United 
States that iutemihlp in surgery became well 
established. Before this time interns served 
for both medicine and surgery The surgical 
internships xvere from twelve to sixteen 
months in most hospitals, xvith a period of 
fom to six mouths of houseship during 
time the intern "was given operative 
wo^ the amount depending upon the good 
win of the attending surgeons xvith xviKim 
l« had been working In the larger centers 
mteNew ^ork City the competition for 
appointment to the surgical senicei vx-as 


fIctermitKd lorgel) by the amount of opera 
tivc work that xvas glx'cn to the house 
surgeon. Tl>b resulted in a xldous drcle, 
for IIjc hnspltab desiring the best men from 
the medical ichoob gave an Increasing 
amount of opcraUxc x\-ork to the relatively 
Incxpcricncca Intern xxho xxhen he left the 
hospital went Into general practice, doing 
little If an\ stjrgcn thereafter unless ho later 
Ixecnmc attached to a surgical scrxice in one 
of tito hospltab 

T!»c change from this short term and 
wasteful surgical training to the long term 
and sound residency training xxus initiated 
by William S Halsted. Ho had studied in 
the best German dlnics before he returned 
to New ^ork City xxhero for a penod of 
four years he was loioxvn q 5 a brilliant yming 
surgeon Imbued xvith the newer aseptic 
techniques A most unfortunate, but cntlrelx 
innocent experience xxith the studx of co- 
caine as an ogent for prtxlucing local and 
nerve block anesthesia resulted in his haxing 
to drop out of surgery for a penod of fwir 
year*. But this enfonred xrithdrawal from 
surgical actixity gaxe him time for contem- 
pUtioD and a reappraisal of hb ideas of sur 
glcal technique* artd of surgical training. 
William H Welch, his greet frieod xxbo 
rc*cued him from his innocenth acquired 
addiction and who appreciated his great 
promlso as a surgeon took him to Baltimore 
to be his co-xvx?A.er in the nexxdy organized 
Tofans Hopldns Medical SchooL Welch had 
been the pathologist at the BeDevue Hos 
pilal in Nexv liaTk before he xvas chosen to 
bo dean of the new school in Baltimore. 

Halsted bad seen and appreciated the 
advantages of the long term training in the 
German clinks but alio xvas axvore of their 
failure to gfx'e thtr training to more qualified 
young surgeons. \Vhen ho xvas chosen to take 
charge of the surgical service at Johns Hop- 
kins in 1889 he appointed residents from 
qualified surgical fnlems, who served from 
four to six yean, xrith the appointment to 
the chief residency for a period of one or 
more yean. This rwulted in such xx’ell-tinfned 
sur^ons, after such xvlde experience in op- 
eratix^ and experimental surgery that Ids 
residents xvere appointed to chain of surgery 
In the medical schools of the country 

Herwex-er for many yean the Halsted resi 
dcDCy program xras not faxTirably received 
in the surgical clinics of the country b^use 
of the antagonism of the younger attendings 
and the surgical interns, who feared that the 
resldaicx system would deprive them of 
the operative experience which thex had 
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over the dljcovrry that two of the nave rob- 
ben fopiJylijc Dr Knca s School ofAnatomv 
bad murderoa a number of people by imotb- 
erlng them and had wld tbem aj freshly 
exhumed bodies to the School In London, 
in 1831 two grave robben were arrested 
It developed that they had murdered thirty 
to sixty people by ^ving them ram and 
laudanum and had told their bodies for 
dlfsecdom Both were convicted and publicly 
hanged- Parliament then patted a btB regn 
lating the tupply of unclaimed bodies for 
purposes of anatomMng.* Grave robbery 
thui came to an end. 

Dining thli period of the Resurrectionitti 
the turgeont and the medical ttudenti came 
from the diitecting roomt to the hospital* to 
tnte pert In the operatloni and deliverie* 
Antiteptic precautioni wee unknown and 
the varying ttatei of putrefaction of the 
cadavers, togetiier with ti>e faUure to change 
clothes and wash hflndi, made hospital fn 
factions an unbelievable ni^tmare. In some 
of thete Inrtltutioni the mOTtaUty reached 80 
per cent of the surglGal and obstetricaJ 
admlsxianj 

Gennany The best known surgeons in 
Germany during this period were Coorad 
Lnngenbeck (1776-1851) von Graefe 
(1787-1840) Dieffenbach (1792-1847) 
Stromeyer ^804-1875) and Bernhard von 
Langenbeck (1810-18^) The elder Lan- 
geobeck ^vas Profes so r of Anatomy end 
Surgery at Gottingen and Surgeon General 
of the Hanoverian Army He belonged to 
the sleicht-cf hand type of surgeon and is 
said to mve amputate a iboalder while a 
colleague pr e se nt was taking a plncb of 
snuffl Von Graefe was the P rofes so r of 
Surgery at the University of Berlin and Is 
considered the founder of modon plastic 
surgery Dieffenbadi succ eed ed von Graefe. 
He was the flirt to cut the eye muicle* for 
strabismus and was one of the flirt to operate 
on vesicovaginal fistula. He was a cultured 
scholar as well as an able surgeou and 
teacher 

Stromeyer was one of the founders of 
orthopedic surgery and was contldared the 
father of military surgery tn Germany Ho 
was a poet as weD as a great nirgecsi- Bern- 
hard von Langenbeck, tne nephew of Con 
rad, became the greatest surgeon and dinical 
teacher of this period In Gennanv Under his 
tutelage the most famous surgoans of the 
past ffity yean In Gennanv appeared. Two 
of his greatest accompliihmesits were the 
founding of the Gennan Soddv of Surgery 


and the editing of the greet surgical Journal 
of that day tlw Langenbeck Archiv 

Long term training in surgery was started 
in Geimaiiy In a pattern of its own, and i* 
coctlzmed to the present in mnch the same 
form. All students on graduating from the 
medical school are required to take a vent 
of internship, most of them preferring the 
rotating type. After that they can b^oroe 
nstistaots In surgical dinics or as at present, 
they may wait out a year as volunteers. Thlj 
vohinteor system is necessary in Germany 
at the present time because of the great 
demand and the relatively small supply of 
such positions. This assistnntshlp Is some' 
what comparable to the assistant residency 
In the United States. The assistant can ac^ 
vance to the position of first assistant In four 
or five years, but few reach this promotion. 
After this, the first assistant may be promoted 
to become an Oberarzt, comparable to the 
chief resident in oim clinks. But unlike him 
he may serve in that capacity for a period 
of ten to fifteen years, waiting for an appoint 
meat as the b^d of one of tbe sulcal 
dtnW In the meantime, be assists 
professor as the Geheimrat is the om 
nlscfent ooe not to be questianed in any 
way and who does practically all the oper 
at^ 

The tame method of surgical training Is 
followed in most of the European clinic* as 
fn Gennany with Icdividoaf modlficatioDS 
In each country 

America Suigical training in the United 
States, until the latter part of the nineteenth 
centurv was by apprenticeship A few of 
the ambitious young turgeoai of the period 
under discussion went to Paris, Loodan and 
Edinburg for further training Especially 
notable were Physio and Dorsey of Phlla 
delphla who ituoled under John Hunter In 
Lo^on, and Valentine Mott of New York 
who worked with Astiey Cooper and later 
became famous for his original work In 
\'asciilar surgery Ephraim McDowell of 
Danville, Kentucky studied under John BeH 
In Edinburgh, In 1800 be perfonned tbe 
first ovariotomy in abdominal surgeiy on a 
forty leveti-yenr old woman, who had come 
to his office oo horseback, a distance of 21 
mflos. At the end of tbe ride she had devd 
oped a decubitus of the lower abdomen as 
a result of tbe pre ssu re of tbe pummel of 
tbe saddle. McDowell operated while a 
group of the dtizens of DanviDe waited with 
k)ad^ guns to operate on him If the woman 
did not survive the ordeal Tbe woman not 
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agcn, and now tlw public, tliat iurncr> 
should be done b) propcrl) trained and c* 
pcricnccd men Tldi lioi made a great differ 
cncc In the caliber of the sitfgcons appointed 
to horpitnl staffs througlwut the country 
It will be recalled that the dl\*orcc of 
medidne and stu^'crv In the Middle Ages 
resulted In chaos to botlu In the present era, 
although practiced b\ different groups, the 
two arc so doscK rclatcrl that thej cannot 
be separated as in the past In our medical 
schools the ctlologj patliolog) and diagnosis 
of disease an. studM b> all the students, 
as \ccU os the Indications for tlie proper 
therapy Man) of these diseases require 
medical thcnip) In scene stages of their 
de\Tlopment surger) in others. 


The dose assodatioo of the medical and 
surgical services In our hospitals today and 
the foct that manv of the interra in these 
hospitals serve on both services break down 
any of the old barriers between these two 
disdplincs. In many of the courses on the 
so-called middle ground diseases, teachers 
from both departments take part, and the 
teamwork of both groups In the combined 
clinics on man) of these syndromes, and In 
tho follow-up of them makes the pin'd 
dons and the surgeons speak tho same 
guage and there are no miracles among 
friends 

It Is now an accepted fact that internal 
medidne and surgery are but tuTD branches 
of therapy in the sdence of medidne. 
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been having In the hcwpltali where the >hort 
term training had prev^ed. It was not until 
the 1920 f, when the necessity for long term 
training became mandatory because of the 
advantages to the patienti and to the at 
tending staff in the surgical clinics, that resi 
dencies were started and soon became the 
recognized and sound method of training 
those who svished to prepare for major ana 
radical surgery 

Another change in the policy of surgical 
teaching in the undergraduate Oirriculom in 
the medical schools was the recognitian of 
the fact that training in the operative tech- 
niques is a graduate function mat has to be 
done in the hospitals In the surgical intern 
ship and residency periods. Teaching the 
symptoms and signs (rf lesions requiring sur 
gery was emphasized rather than the tech 
nlques of treating them and replaced the 
lechires which formerly %vere given In the 
courses in the surgical specialties. With 
the crowded caTricmlum tn the roedicaJ 
schools this \vas esseirtial and sound. 

This establishment of restdency training 
in the universitv luxgicai clinics in the 
United States may ^ Jostfy considered the 
greatest advance in surgical training in the 
history of surgery For as it is now done 
in these, and the best municipal hospftals of 
the country the residents ore given the finest 
operative training and In their last year inde- 
pendent operatic work. The> are given 
Increasing respoDiibility as they advance 
in their residencies, for the cOT»dnct of the 
surgical services. This makes them far more 
experienced in asslstiDg the attending sur 
geons as well as In the care of the patients, 
for they live In the hospital and are on call 
at all times to prevent corapUcatiam or to 
treat them promptly if they should occur 
Under thk system patients get far more tn- 
teHigent ai>d constant care than was the case 
in the old days. Furtherroore, under this plan 
far more surgeons receive adequate training 
and erperience than is the case in Eoropeen 
cHnics and they are given the cjppcfftunity 
of Independent thinking without the doml 
nation and dictation of the omnUdeot 
Geheimrat 

So able and proficient did this voung gen- 
eration of kmg tenn trained residenti b*v 
that It became obvious to the leading 
surgeons of the coontry that these surgeons 
should bo given recognition Previously 
qualifying boards in other specialties had 
been organized under the American Medicd 
AssodatioD In 1937 at the Insti^on of 
the American Surgical Assodatlon, toe Qoali- 


fying Board in General Surgery was organ 
lied and began giving written and oral 
eramlnatlons to surgeons who had completed 
their long term residency training. If these 
surgeons passed the examinatlans, they were 
given certifleates of profideiKW with the 
understanding that they would limit their 
work to genOTal surgery 

So outstanding was the ability of theso 
qualified surgeons during World War II, as 
compared to the work of the medkal oflicers 
with short term intern tmhitDg, that the 
>oung officers who had had only nine months 
of intenishlp were convinced that residency 
training was essential for any man going 
into surgery This conviction was strength 
oned when the Veterans Administration, 
properly reorganized after the war required 
such residency training for appodntmmt to 
the position of attending surgeon in the 
Veterans Hospitals 

Other developments In the surgical field 
in this country hav© added greatiy to the 
education and training of the surgeon The 
surgical haimals that have been published 
have become iDCTeastngly competent in pub- 
lishing the origmal stuciies of the surgeons 
and in eliminating much of the unless, 
repetitious and uncritical canpUation of 
MtnifiBl material which in the past filled 
the pages of the journals. 

The annual and semiannual meetings of 
the national surgical assodaticmi and small 
travel (Hubs provide the very valuable means 
for our surgeons to see and to hear reports 
of the work of leading surgical anthoritiei. 
This is especially true of the meetings of the 
Congress of the American College of Sur 
geons with the presentation of papers and 
the panel discussions as well as (ghibiti of 
laboratory and technical procedures This Is 
also true of the Surgical Section Meetings 
of the Annual Meetings of the American 
Medical Association. Examples of how effec 
tive surgical journals and meetings have 
been may be cited in the artoniihlng ad 
vanc«s which have been made in the field 
of thoracic and cardiovascular surgery and 
the spread of the information regarding the 
techniques of these procedures thrcHighout 
the clinics of thfi country Within a period 
of two or three years the new methods have 
come into use in all the leading surgical 
cJini cK. 

One of the most important results of the 
resideocy training program, together v-dth 
the q niftfl ration of the resident! who pass 
the examinations of the qualifying bocud. 

Is the recognition by hosphti boards of man- 
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bcmorrluiRc retroperitoneal blectling from 
multiple imcturcs damage to great veuel* 
contusion! of the heart and lung! or injttrlcs 
to the ccrebnim ami cortL 
Dcla\'* in diagno^ti and treatment may 
lend to disaster Tlic new^pers term, 
death from internal injuries, corrlos \vllli 
it an ntr of helpless, or Ivopclcss, myxter> 
nhich draws from the render an csprcsiion 
of forgivTmets. Wlicn the \’ictim of on aetd 
dent rooches the cmcrgcncj room, it Ji re 
grettablo and shameful if every effort In 
cliKlIog surgical exploration is not made to 
determine live nature and extent of his 
injuries. 

Before considering the local pliysiolodc 
changes within the wound, one ihoukl be 
familiar with the general physiologic effects 
of surgical trauma or violence upon the 
bod> as a whole, and the significance of 
the reiiKmsci resiilling frwn altered endo- 
crine acti\itics stimulated by mechanical 
chemical and thermal injuries. These ore 
normal metabolic responses and are usually 
characterized by a lemparaiy elevation of 
temperature arxi pulse rate, a loss of nitnjgen 
frocn the body for three to seven d&)t fol 
leaved by positive nitrogen balancn, and a 
loss of potanhim for the first t\NX) to five 
days after injury foDowed by retention of 
potassium. A transient decrease in the ei 
cretion of unne occurs and a diminished 
urtoary excretion of sodium develops for 
two to five days after Injury folkuving whidi 
urinary excretion of sodium Increases. A loss 
of wei^t occurs. Resumption of caloric and 
nitrogen Intaio and a positive balance ore 
requirements important to recovery A drop 
In circulating eoslnophllx and an lircrease In 
the excretion erf hormone products ore the 
result of an accompanying endocrine read 
justment between the pituitary gland and 
the adrenal cortex. 

The histologists and pathologifts have pro- 
vided additlttiai terms to help uS in our 
understanding of %vound healing. If a wound 
is a break in the cootinulty of tissue, healing 
fa the re s fo rofi on of cootinulty of tissue. The 
factors which hriug it about constitute a 
reaction to injury and the whole process is 
caDed infiammaHon 

The process of wound healing ma y be 
divided into three phases initiai or lag 
piuue the pbose of fibroplatki and the phase 
of coniracHon of the acor 

"nie use of these terms Is not essential to 
the understanding of wound healing For 
the las phase was noted from 
ohsen-mtions made upon experimental ani 


mals in tho laboratory In measuring the 
strength of n wound follm\dng its suJglcnl 
ropoir tlicre \vas on the first day a measur 
able strength provided by the retracted clot 
which joined tho hvo cut surfaces. The heal- 
ing process which ^vent on for tho next three 
or four days not only failed to strengthen the 
wound but caused it to become weaker than 
on the first day When tho growing strength 
of wounded tissue I* considered, there is a 
mensurable lag svblch docs not start to fan 
prove until about the sixth postoperative 
day This phase has clinical significance in 
the management of Nvounds and it ihoold not 
be Interpreted os ope in which the tissues arc 
ltuicti\'e. 

The phase of fibroplasia was also deter 
mined from laboratory ohservatloni Histo- 
pathologic studies showed fibroplasia to 
begin soon after the injury and to mcrease 
rapidly throughout the lag period until it 
prwlominated in it# own Intermediate phase 
of fibroplasia 

Its occuTTCDce during the lag period Is 
responsible for tenPhiatlcm of that phase of 
healing The eitracellalar grmmd substance 
which is produced bv the fibroblasts becomes 
converted into collagen which upon contrac 
tioo begins to terminate the phase of fibro- 
plasia Again there is consldeTable overla) 
Id the phases of healing While fibroplasia 
alone coDtributes some str e ngth to the 
wound beyond that of the original dot re 
tracilan, conditians most be ri^t for the 
chemical changes to convert the extracelhilar 
ground substances into the finished product 
of collagen before satisfactory streng th Is 
achieved or maintained. 

Preparations for the phxue of confracflon 
of scor go right along %vith the entire phase 
erf fibrophsla- Under nonnal conditions, fa 
accelerates at a rapid pace and starts to 
become a clinical entity between ten and 
fourteen days. From then on, scar formation 
and contraction are the major feature* of 
^Tound healing continuing for many weeks 
as the fibrobfaxts steadily disappear from 
the scar nic phases of wound healing should 
not be lookrf upon as separate acts in a 
play but as scenes \vhich are taking place 
almost simultaneously 

Tho process of healing is Initiated by the 
Injury to tho tissue cells, and it is essentially 
tho same whether the injury Is a planned 
operative procedure or an accidental woimd 
of videncc. 

Tho foTco cataing the Injury may ctmIo a 
of chauga in the tteues. Muetfaia 
dirWtag them a, oveuly a, one amid with a 
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PHYSIOLOGY OF 
WOUND HEALING 

By william A. ALTEMEIER MX) 
and JEAN M STEVENSON MD 

WiLLiAii AiTTHU* Altsuecdi, o Cincinr\tsHan by birth a product of hU 
horns city t educatioTtal inatUxftUms. H» ha* pwgrtited through ths rortk* of 
ths dsp^tmsnt of turgery of ths Vnhsriiiy d Ctncinnail CoSsge of Ifodieisis 
to bscoms profsstof and chairman of the dopertmant Ha i* dtrtdor of the 
turgicai baotsrtologlo laboratory and hit triareti* have extmdad to the datailed 
study of tivue haaling. Hit eontribuikmt to turgicai Itterature have bean 
fundamarxtoL 

JtAif Moo BtnLta SrcTE)O0N alto an Ohioan wot educated in medicine and 
trained m txergery at the Unioerttty of Cinelnneli^ where he it Attociate Pro- 
feooT of Sxsrgery Hit mterett in the healing of wound* wet tUmxdeted by 
the late hiont Reid 


Wound heeling ii *q inherent phyiioJogic 
proccM of fln<mAl« for tbo repair of their 
injured tl«ue> A knowlodM erf the mecha 
ninn of wound healing and of the local and 
general facton which affect it Ij obviously 
PxiiTnHfll. Unfortunately this proceu is not 
the same for all tluues. Hl^y specialized 
tlisuffl such as those of toe kidney and 
hmin, repair injuries to themaelves by the 
farmaticin of granulation tisisue and ultonate 
replacement ^ scar tissue. Lew specialized 
ti«ue* mav be regenerated in a form almost 
Identical with their nonnal structure. 

A wound is generally defizied as the *oJu 
tlon, or break in coutlnxiity of tissue result 
ing from mechanical force. Mechanical force 
denotes the characteilstic of motion of the 
object which prodnees the wwmd Thermal, 
bacterial and chemical agents are also capa 
pAtJE 22 


ble of producing wound*, but the character 
of the Infnries produced and the policies of 
management and repair are so different that 
they demand separate consideration. 

Wounds may be eitamal or internal, obvl 
ous Or obscure. Any tissue in the body may 
be involved in a wound while the sldn itself 
may remain intact. Hiis caaicept of a wound 
Is frequently overlooked by those who gen 
eraDv consldor wounds to be external mani 
festatloos of injuries The student finds it 
difficult to examine carefully a patient fer 
an explanation of his complaints when there 
is no evidence of external blood loss or gross 
distortion of contour resulting from major 
breaks In the skeleton. He must be on his 
guard ao as not to miss deep Injniies such 
as rupture of the spleen, liver bladder or 
kidney a tom hollow vlscus mesenteric 
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By phagocytic oixl enzymatic action, their 
wort precedes the regenerntlv'O growth of 
tiuue. 

The debris in dosed \\-otmds must bo car 
rled away by the drciUation while in open 
\\-oimds much of It may escape to the surface 
in the form of an eiiKfate or pus. Proteolytic 
enzymes dissolve dead cells either Ndthin or 
outside of the phagocj'tic cells Sometimes 
bacterial enzymes abo assist in this >vork, but 
help from bacteria Is usiioUy not appreciated 
because their enzymes may also work on llv 
ing cells 

Proliferation and migration of cndotbdlal 
capillary buds into tbe bkwd clot be^ 
early and can bo teen microscopically on nie 
tecood day The fibrin trabeculae in the co- 
agulated blood clot form early and contrib- 
ute the framework for the subsequent In 
growth of capillaries and fibroblasts from 
the nmind edges The capillaries supply the 
nutrition and reserves for tbe reparaUTO ele- 
ments and cany a\vay tbeir by products of 
metabolism and catabolism. 

Tbe earjy product of fibroblastic and endo- 
thelial cell gron.'th is allied granuhiion tissue 
and this tissne Is essential to the healing of 
every wound There is a tendency to disre 
gard serious consideration of granulation tis 
sue when it lies in a vertical plane berireen 
tbe edges of a sutured wound The receoero 
tion accounting for this tissue Is exac^ aliJce 
in open and dosed wounds, but tbe very 
name which was adopted to describe It was 
tbe result of observations made in open flat 
wounds The same volume of granulation tis 
sue in a dosed, or concealed, wound can 
give rise to future complications. 

Tbe fibroblasts secrete and deposit in tbe 
gramilatlcm tissue a protein, collagen, which 
prodnees strength to the bond between the 
wcrancfi surfaces The old coIlageiKiai con 
noctive tissue at the pe rip hery of the wound 
becomes swollen and fuses with tbe new 
collagenous tissue by continuity of cell 
growth and re-formation of collagen fibrils. 
Tbe deposition of fibrils begins in the periph- 
ery of a wound which may still contain dot 
and manifest phagoq’tic activity but it does 
not occur in any portion of a wound contain 
tng debris or necrotic tissue. 

Clinical signs of tbe formation of granula 
tion tissue may remain hidden in wounds 
filled vs-itb dt^ but one can detect Its pres 
ence about the fourth or fifth dav in flat 
’^’'mndi containing little dot Steadily tbe 
gra n u l atioo tissue spreads and thickens until 
it Is DO longer possible to recognize the previ 
erposed tissues, such as mnsde, fat or 


Wound Heaunc 

fasda. The granules vvhlch characterize the 
tissue represent the presence of espcdaHv 
robiut capillaries near the surface which 
srwnsor tho voIcjUKHllke eruption of tufts of 
floroblasts and leukocytes. 

As 0 membrane for a surface wound, or os 
o retaining wall about an Inflammatory proc 
ess gmnulatlon tissue is a great protective 
device Although this was known for man) 
generations, it was Bfllroth who pointed out 
Its protectiv'e qualities against bacteria and 
their torins in 1865. BiUroth demonstrated 
that signs of tissue destruction or systemic 
totldty did not occur after tbe appheation 
of contaminants to the grannlating surface 
of woundls when free drainage had been es- 
tablished. The uecessltv for strict observ’ance 
of aseptic leclmlque in the management of 
granulating wounds may be questioned, but 
the nnswer is easflv found. 

Contaminants will grow on granulation tis 
soe and can cause trouble. Pseudomonas 
aeruginosa usually nonpalhogenlc for man, 
has a voradous appetite for newly planted 
skin grafts. TTie proteolytic enzyme* and 
other totins of such bacte^ as the hemolytic 
staphylococcus and the hemolytic strepto- 
coccus may be absorbed to protluce signs of 
toremla. Those and other organisms are 
capable of smvivlng for yean in the dcatriz 
of a wound which has long been covered bv 
epithelium and may become reactivated by 
ooother subsequent infary to the same area. 
It Is wise to remembCT that lomo granulat 
ing wounds which appear to bo innocent 
may harbor organisms potentially pathogenic 
for those who dress the wound or for pa 
dents near by vvlth open wounds. 

It is not unusual in tbe change of dressings 
covering wounds to find them stidting to the 
granulation tissue and to see tbe tissue bleed 
with removal of the dressings. A temporarv 
rise in the temperature curve may follow 

If renjovaJ cu the dressings is postponed, 
they may become p utri d and tbe patient may 
become toxic. Retained moisture and proteo- 
lytic enzymes may macerate and even attack 
tno surrounding normal skin. kVhen tbe by 
products of ceil gnnvth and bacterial action 
cannot escape, some of them rue absorbed 
and can produce a systemic response ap- 
proaching that of an undrained wound- 

The wall of granulation tissue about an 
undrained abscess may keep the pnxess lo- 
calized. It does not, however stop the ab- 
sorption of taxic products from the abscess 
as long as it is under pressure, as is shown by 
^ febrile naponie before and after the 
drainage of any ahscen. 



24 


Chatter 2 Physiology of Wound Healinc 


sharp scalpel at other times completely tear 
log pieces of tissues away from the body or 
leaving them hanging in shreds along the 
edges of the \vouna A blow may onJv bruise 
the ildn but mince the deeper fat and muscle 
or fragment the underlying bone A giandng 
blow may do little more than brush away the 
top layer of ildrL When Uirnes are divided 
the contraction of muscle and elastic ftben 
tends to widen the gap and the continuity of 
the vascular systems for the blood and 
lymph Is aSectetL Fluids escape through the 
bre^ into the wounds cavity and to the 
surface. If a connection exists The quantitv 
and rate of blood loss Is determined by the 
number character and sizes of the vessels 
infured, the nature of the hole In the vessel 
the clotting properties of the blood, the types 
of the tissues injured the activity of the pa 
tient, and the patient s blood pressure 

An effective clotting mechanism is essen- 
tial to the preservation of life. Lf bleeding 
into a wound could be prevented, on© 
would observe that lymph and plasma would 
fill the wound with clot and serve the proc 
esses of heating equaHv as well as bnod 
Some of the Huld whlcii collects in a fresh 
wound comes from lymph and plasma but 
the material Is always cokired with red blood 
cells from damaced vessels or an old blood 
clot When the which has collected In 
closed wounds Is aspirated repeetediv with a 
needle and syrmge it wiD b^me progres 
lively clearer until It resembles pure lymph 
or plasma. 

When a wound becomes coated with co- 
agulum the bleeding stops and further loss 
of fluid %vlll consist of plasma or lymph 
whose flow to the surface is essential to me 
continued growth of the granulation tissue. 
The coagufum which fonns on granulation 
tissue comes from the clotting of plasma and 
lymph while the serum bectmes a bv prod 
uct of this reaction. 

The formation and retraction of the clot 
stop the bleeding unless the force of the 
ftieam is too great. Completely divided ves 
sell will contract and retract, favoring stop- 
page with cloL Partially divided vess^ can- 
not retract and the lacerated lumen is held 
open, probnglng hemorrhage or predispos 
Ing to secondarv bleeding Severed capll 
laries r etr a ct and contract Just tils© larger vet 
ti»1i In oipcrtmental studies they have 
never been seen to clot, but they may open 
np and reeumc function under more favor 
able conditions. 

A clot which retracts poorly is soft and in 
effldenL Bleeding may recur in such wounds 


after displacement of the clot during dresfr- 
Ing A firmly retracted clot efficiently stops 
bleeding, supports the wounds edges and 
gives the woiWl what little strength ft has 
in the early hours or days of healing. 'Ibis 
clot also provides better footing for ^ cel 
hilar invasion beginning at the periphery of 
the wound. 

Eiccsslve bleeding and clotting arc unde- 
sirable and may become hazardous. A large 
clot cannot move Itself and it has tittle re- 
sistance to bacterial action. Its organization 
delays wound healing, Increases the inflam- 
matory reaction and leaves behind an abun- 
dance of troublesome scar In some instances, 
the clot s center Nvill become liquefied, or in- 
fected before it can be organized and wiD 
then require removal by aspiration or In 
dsionaJ drainage. In sutured wounds large 
clots may create pressure, favor tissue ne- 
crosis, separate wound edges increase mor 
hldity or fanpiair function 

Another effect of injury is the stimulation 
of an tnereased blood flow to the area. The 
rofultant vasodilatation causes the slfin to 
turn pinV and produces an increase in local 
heat This response is immediate and It con 
tinues throughout the healing of the wound 

Immediately after trauma, the pH of the 
tissues at the she of injury is sbift^ toward 
the add side. In the deeper tissues, a pa of 
approxlmatelv 6.4 will develop and continue 
during a conilderable period of the healing 
of the wcFund. This is believed to be one of 
the factors which produces hyperemia, capil- 
larv permeebilitv and local sweHing due to 
an increase of Intraceflalar and extracellular 
fluids. The rwelllng which develops Is re- 
lated to the typo and leveritv of the trauma, 
but all soft tissues do not respond itmllariy 
Rather iniigniflcant injuries about the eyes 
and lips produce much more swelling than 
do similar injuries of the trunk or extremities 

Marked swelling delays the process of 
healing because It restricts oirciilation, re- 
tards local metaboUfin, produces necrosis of 
coUs and favors bacterial growth. MlJd lo- 
calized swelling, however is considered to 
bo benefldaL Capillary permeability in- 
crease*, the channels wi(5en, the rate of flow 
decreases and the lenkocytlc cellular ele- 
ments collect along the capillary walls and 
make their wavs through the wolli Into the 
tissues Leukocyte*, histiocytes and macro- 
phage* arrive in the Injured area to aid In 
tho removal of debris and the defense against 
bacteria Hie phagocytic cells, instead of efr 
cnlatiog through the clot, apparently dis 
solve tnefr way Into It by enzymatic action. 
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By phogocj'tfc and enzymatic action, tbcir 
u-ork prtt»dc 5 the rcgencrativo grmvth of 
throe. 

Tho debrh in clo*o<l w'otmdi miut bo cor 
ried a^vay bv the circuktlon while In open 
wounds rnucii of it may escape to tbe lurface 
in the form of an ecOKfate or put Proteol>'tio 
enzyme* diisolvc dead colls dther within or 
ouUlde of the phagocytic colls Sometimes 
bacterial enzymei also asilrt in this ^\t>rk, but 
help from bacteria Is usually not appreciated 
because thdr enzyme* may also work on llv 
ing cells. 

Proliferation and migration of endothelial 
capillarv buds into the blood clot begin 
early and can be seen mlcroscoplcnllv on tho 
second day The fibrin trabeculae in the co- 
agulated blood clot form early and contrib- 
ute the framework for the subsequent fn 
growth of capillaries and fibroblasts from 
die wotrad edges The capillaries supply tho 
nutrition ar^ reserves for the reparativ'e ele 
ment* and carrv a\\’ay their by product* of 
metabolism and catabohsrrr. 

The earl) product of flbrobUstfc and endo- 
theHal ceD grcnvtfa is called grenuUrtion tissue 
and this tissue is essential to the beaUng of 
every wound- There li a tendency to disre- 
gard serious coadd era ti on of granulation tis- 
sue Nvben it lie* in a vertical pUne betweesi 
the edges of a sutured wound The regenero 
tion accountlog for this tissue Is eiactl) alike 
fn open ai>d dewed wounds, but the very 
name whldr was adopted to describe It was 
the result of observations made In open flat 
\votiDds. The same volume of granulatfcn tis 
roe in a dosed, or conceal^ wound can 
give rise to future complications 
The fibroblasts secrete and deposit In the 
granulation tissue s protein coUagen, which 
produces strength to the bond betiveon the 
wounds surface*. The old collagenou* con 
nective tissue at the periphery of the wound 
becomes iwoBen and fuses with the new 
collagenous tissue by continuity of ceD 
grovrth and re-formation of collacrn Sbrfls. 
The deposition of fibrils begins in me periph 
CTy of a wound, %vhlch may stJD contain dot 
and manifest phagocydic activity but It doe* 
not occur in any portion of a wound oontBin- 
ing debris or necrotic tissue. 

CUnlcal signs of the formiition of granula 
tion tissue may remain hidden in \voui>ds 
filled with dot. but one con detect its pres- 
ence about the fourth or fifth da\ In fiat 
'vounds containing little dot Steadily the 
panolatlon tissue roreods and thickens until 
U is no longer possible to recognize the proW 
oosly exposed tissues, such as musde fat or 


fascia The gmnules which chameterize the 
tissue represent the presence of especially 
robust capillaries near the surface \vblcb 
sttjnsor the wlcnno-Ilke eruption of tufts of 
fibroblast* and leukocytes 
As a membrane for a surface vrtJuod, or as 
a retaining wall about an inflammatOTy proc 
ca granulation tissue is a great protective 
device. Although this was Imown fen many 
generations, it was Billroth who pointed out 
its protective qualities a^lnst bacteria and 
their tatins In 1S65 Billroth demonstrateti 
that signs of tissue destruction or systemic 
(addty did not occur after the application 
of contaminants to the granulating surface 
of wounds when free drainage had been cs- 
tabllsheil The necessity for strict observance 
of aseptic technique in the management of 
granulating wounds may bo questioned, but 
the answer is eaffK found- 
Contaminants wtil grow on granulation tis- 
sue and can cause trouble. Pseudoinonas 
aeruginosa usually Tvonpathogenic for man, 
has a voracious appetite for ne%vly planted 
skfn grafts. The proteolytic eurvmes and 
other todns of such bactena as the hemolytic 
staphylococcus and the ben>ol\iie strepto- 
coccus may be absorbed to pnxluce signs of 
toTemU. Tboe and other organisms ere 
capable of surviving for years in tbo dcatrii 
of a \vmmd wblA has long been covered by 
epithelium and may become reacti\’Bted b> 
another subsequent Infury to tho same area. 
It IS wise to remember that some granulat 
ing wounds which appear to be fni>ocent 
may harbor organisms potentially pathogenic 
for those who dress the wound or for pa 
tlenls near by Avlth open wounds 
It is not unusual in the change of dressings 
covering wounds to find them sticking to the 
Kranulation tissue and to soe the tissue bleed 
Avilh remm'sJ of the dressings A teraporarv 
rise In the tEmperahire curve may follow 
If removal of the dressings 15 postponed, 
they may become putrid and tbo patient may 
become totic. Retained moisture and proteo- 
l^c enzymes may macerate and even attack 
the surrounding normal skin- When tbo by 
products of ceB growth and bacterial action 
caouot escape, some of than are absorbed 
and con produce a systemic response ap- 
proaching that of an undrained wound 
The wall of granulation tissue about an 
undrained abscess may keep the process lo- 
calized. It does not, however stop the ab- 
sorption of toxic products from tho abscess 
as long as it is under pressure, as is shown by 
the febrile response before ai>d after the 
disinage of any abscess. 
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»harp *calpe] at other times completely tear 
ing pieces of tissues away from the body or 
leavlrig them bau^g In shreds along the 
edges of the wotma A bkrw may only bruise 
the sldn but mince the deeper fat and moscle 
or fragment the underlying bone, A glancing 
blow may do little more than brush a\vay the 
top layer of sldn When tissues are divided 
the contraction of muscle and elastic fiben 
tends to widen the gap and the continuity of 
the vascular lyitems for the blood and 
lymph Is affectei Fluids escape through the 
breaks into the wounds cavity and to the 
surface, if a cormection cdsti The quantity 
and rate of blood loss is determined by the 
number character and sizes of the vessels 
injnred, the nature of the hole In the vessel 
the clotting properties of the blood, the types 
of the tissues Injured, the activity of the pa 
tient, and the patients blood pressure 

An effective clotting mechanism Is essen- 
tial to the preservation of life. If bleeding 
into a wound could be prevented, one 
would observe that lymph and plasma would 
fill the wound with clot ai>d servo the proc 
esses of heaHng equally as weQ as blood 
Some of the fluid whicb collects in a fresh 
wound comes from lymph and plasma but 
the material Is always colored witn red blood 
from damagej vessels or an old blood 
clot When the fluid which has collected in 
closed woimdi Is aspirated ropeatedlv with a 
needle and syringe, it will b^me progres 
slvely clearer until it resembles pure fvmph 
or plasma. 

When a wound becomes coated with co- 
aguhnn the bleeding stops and further km 
of fluid will consist of plasma or lymph 
whose flow to the surface is essential to the 
continoed gitnvth of the granulation tissue 
The coagnliim which forms on granulation 
tissue comes from the dotting of plasma and 
lymph while the serum becomes a b>' prod 
net of this reaction. 

The formation and retraction of the dot 
stop the bleeding unless the force of the 
sbeam is too great Completely divided ves- 
sels win contract and retract, favoring stop- 
page with clot Partially divided vessds can- 
not retract and the lacerated lumen is held 
open, prolonging hemorrhage or prodlspos 
iog to secondary bleeding Severed capll 
laile* retract and contract Just like larger ves 
«i«J« In experimental studies, they have 
never been seen to dot, hot they may open 
up and resume function under more favor 
able conditions. 

A dot which retracts poorly Is soft and in- 
^cient Bleeding may recur In such wounds 


after displacement of the dot during dress- 
ing A firmly retracted dot efficiently stops 
bleeding supports the wonods edges and 
gives the wound what little strength ft has 
In the early hours or days of healing. This 
clot also provides better footing for the cel 
lolar Invasion beginning at the periphery of 
the wonnd 

Excessive bleeding and clotting are unde- 
sirable and may become hazardous. A large 
dot cannot move ftielf and It has little re- 
sistance to bacterial action. Its organization 
delays wound heaHng, increases tne Inflam 
matory reaction and l^ves behind an abun- 
dance of troublesome scar In some instances, 
the dot 8 center will become liquefied, or in 
fected before It con be organized and will 
then require removal by aspiration or In- 
dsionol drainage. In sutured wounds, large 
dots may create pressure, favor tissue ne- 
crosis, separate wound edges, increase mar 
bidlty or fruTOir function. 

Another effect of Injury Is the stimulation 
of an increased blood flew' to the area. The 
refultant vasodilatation causes tiie skin to 
turn pink and produces an increase in local 
beat This response is Immediate and It con- 
tinues throughout the healing of the wound. 

Immediate after trauma, the pe of the 
tissues at the site of injury is shifted toward 
the add side. In the deeper tissues a pH of 
approxlmatelv 6 4 will de^op and continue 
during a considerable period of the healing 
of the wound This is believed to be one erf 
the factors which produces hyperemia, capil- 
larv permeability and local swelling due to 
an increase of intracelhilar and extracellular 
fluids The swelling which develops is re- 
lated to the type and severity of the trauma, 
but all soft tissues do not respond ilmJIarly 
Rather Insignificant tnjuriei abcnxt the eyes 
and lips produce much more swelling than 
do similar injuries of the trunk or crtrcmltiei. 

Marked swelling delays the process of 
healing became it restricts cira^tion, re- 
tards focal metabolism, produces necro^ of 
cells and favors bacterial growth. Mild lo- 
calized swelling, however Is considered to 
bo beaieflclal- Capillary penneabllJty in- 
creases, the channeli widen, the rate of &dw 
decreases and the leukocytic cellular ele 
menti collect akmg the capillary waffs and 
make their %vays through the walls infn the 
tissues. Leukocytes, hlitiocytei end macro- 
phages arrive In the injored area to aid in 
the removal of debris and the defense against 
bacteria. The phagocytic celts. Instead of dr 
culating through the dot, apparently dis- 
solve tndr way into It by enzymatic action 
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ritobflitj Pnin is frequcnllj prcs<.*iil and Uic 
wtnind mav lm\-c n putrid odor 
UnhcaUfiv granufaHon tissue U prone to 
occur In wounds \\lildi arc dironlcallj In- 
fected or in old utninds hadng a dciisci) 
scnrnxl Ivisc In u hich tlic pcrtotl for responso 
to normal healing Iws paisotl An) Uclwmla 
resulting from scarring of the l>asc or other 
causes produces gni) j-clloudsh pinL or 
cNTinotic gnuuilaticms. Tlvc) cue linrd and 
B\cd from Dbroblasllc groutli and tlw forma 
tion of cricatrix The surrounding tissues ore 
likewise luird and scarred Pigmcnlatlcm of 
the ncHghboring sk3n Is common The wcnind 
h unusuallj sensltlv’O cnNdng to ncr\*o regen 
cratlon anJ n Icnvcucxl pir rcstdting from the 
stasis. Epithclfzation and generratfon of nens 
graimlatkms are at a stanclstJlL 
The adng prcxicas of gronulaticm tissue is 
kugcl) tlio funedon erf tno fibroblasts, Tbw 
ucc ll«i bcmwgcmcjoui ectoplasm and n 
whicii haw attachments to the cell 
bodies. Their arrangement seems to be af 
fected by the lines of stress and tlidr apE>«r 
tnee, in Increasing quonities, coincides with 
the initial and continued shrinkage of the 
uoudcL This fa not rcadilv detected In the 
week-old wound but the development of 
the coIItgeDOUi fibrils imports to the w^und 
a steadily Increasing tensile strength for the 
eastdng several weeks. Because a xvound 
shows no gain in tensile strength until aberat 
the filth day after Infury the term fag 
period is appued to this interval in the heal 
log of a xvound. It most be remembered that 
only because the tissues have been teeming 
wito activitv Is an Increase In tenillo strength 
possible In sucdi a short time. After die sixth 
day the tensile strength ItKreases rapidly 

The end result of tht« process of fibroplasia 
fa scar or cicatriciEl tissue which accounts for 
the tensile strength, hardening and tough 
ening of the wound as weD as for occasfcmal 
undesirable sequelae. 

Scar tissue hoxvevcr is seldom as resistant 
to tcuskm as is normal llssuc. When present 
in excess It may become a point subject to 
abnormal stretching or bornlation An ex 
cesilve force may stretch the scar Into a stale 
of disruption (lat 3) 

^VbeI^eve^ possible the surgeon directs the 
pmeeu of healing along lines favoring the 
r^Imal amount of scar tissue. The forma 
u® ai>d contraction of scar are great aids to 
epIt^hsatioD of an cjpen wound because 
tbev reduce the size of the area to be cov 
cred by ^ithelinm The surgeon who Is un- 
aware of the port which contractiem of *r^r 
P ys in wound healing will erroneousl) 



Figure 3 Hypcstinphio tear The itin mtik on 
iho ahdomoi was created by sn tbdomios] t netrio n. 
TUxno tension widened the scar and stfmulitrd a 
h>TXTtr^k: change The procen is regresaing as 
shown by the transmie wrlnides. Abnonnal tissue 
lensfoQ prtxiuccd a hernia for this patient The finsen 
marlt the edge of the ftsdal defect. 

credit the dramatic change in sixe during the 
second and third weeks of healing to epi 
thellal regeneration This contraction takes 
place in o concentric manner but the great 
est potential for shrinkage is in its longest 
axil Scar will first effect its contraction in a 
line of least resistance and such areas may be 
the last to ihow softening and relaxatian Ex 
amples of these are reamly found about the 
eyelids iJm neck and fiexor surface of Joints 

Fibroplaria may also cause an increase in 
tensile itr epg tL of the wouz>d and shorten the 
period of morbidity Tests on experimental 
animals have ihoxvn that healed sutured 
wounds of the enteric tract may be stronger 
than the normal tissue. Specimens inflated 
with air often burst at a point removed from 
the rite of injury 

Unfortunately the contraction of scar is a 
poxverful force which can abnormally pro- 
duce distortions and contractures (Fig. 4) 
There is little elasticity in scar tissue. If mod 
crote traction Is maintained for a long time 
contracture can be Improved, but xvfaen the 
puD Is discontinued, there is a gradual and 
definite return to the original contracture. 
Excessive force suddenly exerted upon a scar 
may disrupt IL 

Other effects of scar contracture include a 
squeezing effect upon all of the elements 
within the wound The edema begins to re 
cede. The capillaries become compressed 
and may be mdoallv obliterated, resulting 
in fading of tiie redness of the xvound area. 
The tissues become stiff and hard. In large 
deposits of granulation tissue, cicatrization 
continues over many months the final con 
version of red scars into characteristically 
white ones may require a year or more. 

Ahhou^ the tensile strength of a xveund 
may be adequate for the resumption of func 
tion in two three or four xved^ depending 
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Gramilaticm tissue can provide for the pa 
tlent other kinds of protection, often unno* 
deed and unappreciated A coat of Sbrin may 
reduce the seniittvity of the exposed surface* 
of a fresh wound Smsory ncrv« grow into 
the granulatlom, but they do not reach the 
surface until approximately the second week, 
depending on the wound has been man 
aged and whether or not efforts have been 
made to retard the deposit of excess graim 
latlons 

Another variety of protection offered by 
granulation tissue is the preservation of vl 
tality in tissues such as nerves, tendons 
bone, large blood vessels and cartilage 
These tissues axe easily damaged or killed 
when cooUnuoasly exposed to the drying ef 
feet of air repented dressings or bacterial 
infection. Preservation of the protective clot, 
followed by its early organization into gran- 
ulation tissue, protects such special tissues 
and permit* th^ to rorvive. 

Much valuable I nf or m ation can be ob- 
tained by observing and studying granula 
tlon tissues. The use of the wnrdneclthy or 
tsnhealihy is more practical than employment 
of the term normal or abnormaL Normal 


granulation tissue need not be the same as 
neahhy granulation tissue. The granulation 
tissue normally found in a fifteeD-veor-old 
leg nicer would be most unsuitable for the 
support of a sldn graft 
Ine desired healthy granulation tissue is a 
thhi, firm, brl^t red membrane with a flnelv 
granular surface which does not bleed easily 
and which has rw offensive odor (Fig 1) 



Figitrt 1 Healing by Mcoodsry intmtloo. Lorgt 
deep granolcting wmnd of tnn corered with healthy 
gnsuLolon tiaae. 


The fluid loss from its surface is minimal and 
it should resemble a transudate rather th^n 
an exudate. No foreim or necrotic material 
should be present in the wound and the sur 
rounding tissues should show no signs of 
Irritation The growth of epithelium ovor its 
peripheral marMns Is indicative of a henlthv 
stale which will support epithelial gnnvth. 
Healthy granulation tissue mav contain bats 
teria but will not show sign* of acute infec 
tkm 

UnhenJthy granulation tissue on the other 
hand, is usually pale or cyanotic and wet and 
soft from edema (Fig Its friable surface 
bleeds eesllv surface Is coarse and Ir 
regular as a result of over gro wth of tlttne in 
some areas and limitation in othen £.xces* 
stv© exudation, or pus, covers the surface 
saturate* the dre as t a gs or irritate* the sur 
rounding sldn. The patient may show sign* 
of toiidty in the form of fever edema of the 
part, regional lymphadenitis, malaise and Ir 



Fisur* 3- A, Recenl wound with mhetltliv and Infected giHralitkm tl*De. Edemnloo* grnmjWaoni sre 
atOy tod sw cov er ed wftt bloody jwrolent erodi te . B Ctrocfc tnfecled grnunlstioo ti«ne 
wbich ii exoboreiit. pJe. friable tid covered wfth jwnilent rmdsta. Fiian tf>* «ji£ace cd todolert graanl.. 
tknM. Isne Bnwnnti erf i»otei» and dectralytw mny bo k* Ihroo^ oootirmoua «ada^ Tbe ptJene. 
of the gtnnnkam tl»o k c*n*ed by marled •noml* and tbo edeino »oej»daiy to fufeettn tad hypo. 
prtitelMinla. 
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ftoJT# 5. Tba ithiraltfloo for tlMoa trwth cretfed br *n tnjuix becomes ibnomut fa »onw P^tleott. 
A, Kekdd has formed fa the margfa of * bom which wM pntbDr coreiwl wfth lUn *r«ft*. B Kekrfd fomi*' 
tloQ fa donor ittH for lUn grsfts. 


The rtlmulating effects of trainna on sc^ 
tinuc can readily be observed (n many post 
operative todjdoiis. Patients leaving Uio hos 
pltal during the second week foDo^vlng theO* 
operations ’{vlll be free of sldn sutures and 
aho%v smooth, soft, hair Uoe approxima 
tioos of their ildn IncWooi. When observed 
over the succeeding monthi, many of the In' 
dslons win become bard, raised, deep red in 
color and will s tre tc h frOT % to % inch in 
diameter These are hyperpUftic scars. They 
win recede fu doe time unless the patfeoU 
are “keloid fonnen* 5) This type of 
hyperplastic scar is comroonly found to areas 
where the ikto eJesuro Is m^er tension re- 
fidtlng from loss of skin stretching fretm 
muscrUar activity tocroased tension from 
heavy fat deposits, and stretching of the ab- 
domWl wall from Intestinal distention, as* 
dtes, tumor or pregnancy However such 
woTrnds are lufBdently strong to resist total 
disruption. Prolonged splinting will prevent 
the oveigiuwth of scar but any excess main* 
tatoed for a long period will stretch the ma 
tnred scar Into an ugly mark. Excessive *car 
tissue is very susceptible to trmtnna and small 
hemorrhages or chronic ulcerations fre 
quently occur beneath, or In tiio epitiiellam 
covering, the soar tissue (Fig. 6) 

Thus fiu- it has been nece ssa ry to assume 
that epItheHaatioa of the \vo\md has gone on 
to completion. It must be remembered, bow 
ex'er that granulatkm tissue, starting to ma 
ture at the periphery of the wound, can 
roach an advanced state of dcatricdal forma 
tion without epithelial coverage. Epithelial 
growth Is of prime interest since the func- 
tions of intact skiu are so itnportanL It Is 


protective as a covering of the body surface 
resisting bacteria] fnvaskm, regulating tem- 
perature and preventing loss of blo^ and 
lymph. It permits muscular esontraetkm and 
etpaicricm, rtanalns soft and supple yet »el 
dom wean out It absorbs beneficial eff^ects 
from light but throws down a barrier of pig 
menl m an effort to prevent overdose. To 
c o unter act drying and reduce reaction, it w£U 



Flgwra 0 CWtr li od a log A ow i a g Its soiceptl- 
bOtly to fafarr sal fafeetkm, A cfaniifc; ulcer hu 
appeered fa tbe demo uooplgioeirt-betrtog 
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on the locntion and type of tissne Injured 
iti actual ftrength continue* to increorc dor 
ing the aging of the dcntrii. A* the itrength 
of the wound increaiei, the itlmulation for 
growth of the tisfue* involved in the repair 
win be found to decrenie. However re 
poated injury to a healing wound will pro- 
Wg the effect of the rtimulation for growth. 
The manner in which thii Ii brought about 
li not known. 

Tisjue cultures of flbroblartlc time *how 
that growth will advance jurt to fer and then 
come to a halt It is not dcntrizatloo or dr 
cnlatory iichemla which itop* It became 
the growing colh at the periphery ore bathed 
in fresh media and could keep ri^t on 
growing, if so inclined. Obviously It Is not 
Sie influence of a completed rogeDeratton of 
an epithelial coverage. Epithelial ceBi do 
not tike part in the tlsxue culture aipori 
ments and, furthermore, wo know that the 
healing of concealed wotmdj behave* the 
ttme way with the tkin remaining intact It 


is fortunate that tlmie growth does ilovi 
down as healing advance* and that it cac 
flop Itself at the right thne. 

If culture* of fibroblastic tissue* arc fed 


imtil the mosie* stop growing, and if in- 
cisions are made in these masses, growth 
will start again Prtxlucts from the injured 
cells stimulate the regeneration and this can 
be repeated on the tamo tissue culture. Tbe 
effect becomes less each time, however and 
will not go on indefinitely 
A related effect can be observed In rlfntcal 
^vounds A granulating woimd which Is too 
large for spontaneous regeneration of otI 
th^um may be dressed and carefully tended 
until growth seems to stop Tbe placement of 
rtece* of ildn graft In the wound will be 
round to stimulate the Trmrgfnfil epithelium 
to grow again so that it will have joined the 
marginal grafts before the grafts themselves 
have started to send out new epithelium. In 
this instance, tbe stimnlation must come 
from tbe cut epithelium applied lu grafts. 
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flgoTt 5. Tbe for tissoc grtrwtb cTefttnl hy «n injair bccntne* aboannil In imno P *ligDl *- 

A, hw formed la the nutrgta of « bom whldi w»* paraeDy covered wflh ikin giafti. B Kekrfd fcwm* 

tkm In doDor dter for din grmfti. 


The rtlmalatiDg effects of trauma on scar 
tissue can roadUj be observed fn many post 
operative fncirionf. Patients leaving the bos- 
pitil during the second week following theCr 
operations >vin be free of sidn sutures and 
will show nnooth, soft, halr4iiM approxima 
ttei* of their ifcfn fndtsioas, \Vb«n observed 
over the succeeding months, many of the io 
dslcms wd become hard, raised, deep red Jn 
color and wlD stretch frOT K hj ^4 ^ 

diameter These ere hyperplastic soarr They 
will recede in doe time txnless the patients 
are "Icloid foimefs" (Fig. 6) This typo of 
hyperplastic scar is comm^y found fn areas 
•where the ikiti dosore is ondCT tension re- 
sulting from loss of skin, stretching from 
muscular activity increased tension from 
heavy fat deposits, and stretdhing of the ab- 
dominal wall from intestinal distentloa, 
cites, tumor or pregnancy Ho^vevw such 
wounds are sufficiently strong to resist total 
disruption. Prolonged splinting \vlll prevent 
the cjvergrowtb of scar hot any excess muttv . 
talnod far a long period wlH stretch the ou 
hired scar into an ugly mark. Excessive scar 
tissue is voy susceptible to trauma and small 
beroorrhages or chronic nlcjOTtloni fre 
quentfy occur beneath, or in the epftholfunj 
covering the tear tissue (Fig 6) 

Thus far It has been necessary to assume 
tbit epithelizBtion of the wotmd has gone on 
to completion. It most be remembered, how 
rntr that granulation tissue, starting to ma 
hire at the paripherv of the wound, can 
reach an advanced state of cicatricial forma 
tiou witbewt epitbelfal coverage. Epithelial 
growth b cf prime interest sioce the func 
tioas of intact skin are so important It is 


protective as a covering of the body surface 
resisting bacterial invasion, regulating tenv 
pereture and preventing loss of blood and 
lymph- It permits muscular contraction and 
expAnxiOD remains soft and sujmle, yet sel 
dom wean out It absorbs beoefidd effects 
from ligjit but throws down a barrier of pig 
meat to an effort to prevent ovedose. To 
counteract drying and reduce reaction, it will 



Ftfwr* 6. ewtrts cc a leg ihcnving lb mcepd' 
HHty to family cod Infection. A efaendo ulew h *5 
•pyeajtd fai the dense Darjagnjart-becriDg scar 



SIS 


CirAPTKH 2. pHYSIOUOCY OF WoUND HeaLING 


on the location and type of ti»ue tojured 
Jtj acttml strength continues to ixKsTSOse dur 
ing the aging of the cfcatrix. As the itrcngtb 
of the ^vound Incroajes, the ftlmulatkm for 
grovrth of the tissue* involved in the repair 
will be found to decrease. However re- 

e Mted in/uiy to a healing ^vound will pro- 
ng the ^©ct of the ftinnilotlon for growtK 
The manner in which this Is brought abont 
ti not knoiivn. 

Tissue culture* of fibroblastic tluae ihow 
that growth ^viIl advance jutt to far and then 
come to a halt It is not dcntrlrotion or cir 
culatory ischemia which »top* It bectuite 
the grcnvlng cells at the periph^ are bathed 
In fre*h media and could Icera rl^t on 
g r o w ing, if to inclined. Obviously It is not 
tne Influence of a completed regeneration of 
on epithelial coverage. Epithelial ceB* do 
not take port in the tissue culture experi 
meots and, furtberrooTe, we know that the 
healing of concealed wounds behaves the 
same way with the ikto remaintog intact It 


is fortunate that tissue growth does slow 
down as heeling odvances and that it can 
stop Itself at the right time 
If cultures of fil^blastic tissues are fed 
until the mosses stop grmving, and if in- 
cisions ore made in th^ masses growth 
will start again Products from the infured 
cells stimulate the regeneration and this con 
be repeated on the same tissue culture. The 
e^ct bocomai less each time, however and 
will not go on indefinitely 
A related effect con be observed In dloknl 
wounds. A granulating wound which is too 
for spontajfieom regeneistlon of epl 
th^um may be dressed and carefully tended 
until growth •eems to stop The pkeement of 
pieces of skin graft In the wound will be 
louiid to stimulate the marginal epithdlum 
to grow again #0 that It \vili have joined the 
marginal grafts before the grafts toemielves 
have starts to seaid out new epithelium. In 
this instance, the stimulation must come 
from the cut epithelium applied as graft*. 
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tholium If the area is not wide. The rizo has 
not been established bccousc there are many 
variables which affect the migration. In 
dark-sldnned people, aD depths of the cpl- 
dermls are pigmented, but the deepest cells 
are the roost heavil> pigmented- It Is Inter 
esting to watch pigmentation dm’elop In the 
larger spontaxieoaily healed biirns of the 
Negro. Tdc deep second degree boms which 
have regenerated spontaneously show a pig 
mented honeycomb effect The comb itself 
Is black and represents the deep valleys be- 
tw'cen the popillae filled with stratran gcr 
mfnaHvam which survived the bum. The 
part of the comb Intended for bonej is red. It 
represents the epidermis burneef through 
Into the cmioin at the apices of the papillae 
Nvith recent regeneration of epithelium and 
DO pigment In due time the pigmentation 
beeves confluent If the bum should go a 
milHmeter or two deeper the pattern is re- 
versed, The red epltb^um takes the honey 
comb design while the pigmentation be 
comes spotted. This represents the deepest 
aspecfi of the papillae toward the subcotis 
side with preservation of the merest frag 
ment of stta t uu i germfoativtoo. 5ach a 
wound may aiso become pigroeotad ulti 
mataiv throughout 

Foliowmg the eplthelkatkm of granulat 
wounds, papillae formation Is >‘ery poor 
Gumds and hair foIUdes do itot form and 
elastic fibers appear very slowly if at aD. 
Even then, it may be roonths or years be- 
fore they are present In the more favorable 
locations at the periphery of the woond. 

SenasUan will rctHm to skin grafts, and to 
spontaneously epithelteed woimds. If the per 
Ipberal nerves are Intact and If the graoola 
tkm tissue Is not so thidc as to be Impervious 
to the growth of nerve fiberx. The degree of 
sensatioo may be expected to Improve op to 
one or two years after injury 
Wth the exception of the c-tiJlnyr ele 
meirti which are carried In the blood, the 
bulk of the work far the baric cmxesses of 
woond healing w-hich go on In ^ tjpes and 
sizes of wotrodi Is dc^ by the fibroblasts, 
endothelial and epitfaelial cells. This holds 
equally ucll for injuries to speda! tissues. 
Because of the multitude of variations 
may arise as a result of the wt)iind'a 
location, sixe shape, duration, causative 
agent and tratmenl, tome method for sort 
and grading wounds in relation to the 
character of thrir heolinc Is of practical 
\'alue. A dosslBcntlon is behtful in the study 
e\'aluatk)a and teaching of wound manage 
rnent Galen, tn the second century 4 fa 


ghon credit for devising the terms of pri 
maiy and secondary healing and, as the terms 
continue to be in everj-dfly use. It is neces- 
saiy to sort out certain features of wound 
healing and group them according to their 
applicability to these terms. 

PRIMARY HEALING 

This type of healing Is Dearl> alwa>*s de 
scribed as 'sound healing at its best. U is 
healing by jirst intention (Fig. 7) It is the 
healing of a dosed, or concealed, wound 
writbout ^e compUcation of infection, or the 
secondary opening of the wxrand for the 
rdease of blood, ^mph, scrum, body secre- 
tiou or excretion or foreign body It 'vill in- 
clude the ideal wounds as well as those 
which show edema, discoloration or hardness 
from excess blood, as some grannlatioo tissue 
forms in the majority of dwed wounds. It is 
wrong to set up a classification which would 
predude this fact. Acceptance of the thought 
that the majorit) of the wounds which heal 
per primam do so through the formation of 
granulation tissue places i» restriction on 
the effort to approach the ideal of 'vound 
healing and gives a category for the wounds 
not belonging in the dw of open Nvounds. 

In some dasslcaJ oamples, scexcely any 
cellular reaction is descrit^ in response to 
the injury which was made so smooWy that 
practical!) no cells were destroyed. The 
wound is aseptic; the parts are approo dm ated 
accurate!) hemostasis Is so perfect that no 
fluid forms "411110 or leaks £mm the wound, 
and scar tissue Is minimal or absent after 
healing. 



Fl*u «7 Flirt hrtefitoherilng. The tfiin lino 00 
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cover Itself with oil Cutartecms eiHtliellum Is 
In a conitant state of regeneration the 
deeper cells replenishing the supply of new 
lyTls to compensate for the constant shed 
ding of old 

jUter tnfnry areas of regenerated epithe- 
lium will not retain all of these functions, A 
free graft of ildn may carry with It portions 
of oiT^ands^ sweet glands aod hair follicles, 
but these elements do not form In the new 
epithelium which grows spontaneously from 
the margins of the wound or the graft 

Epithelhun starts to grow immediately 
after Injury if it has a place to gr<nv Tlio 
closclv a p pro rijim ted wound and the abra 
lion wDl permit prompt growth. The jagged 
wound with frayed edges of devitalized skin 
cannot grow epithelium until the dead tissue 
Is removed, A wound with sharp edges and 
no approximation will not grow epitbeUmn 
until the dot beside it is organized into 
granulation tissue, EpHhdtum wlH not grow 
across fibrin unless there Is active gtrcula 
tion imroediately beneath It Epithelium does 
not grow readily down\vard into a bole or 
upws^ over a niD which is at right angles 
to its surface. It grows tlowlv In Urge wournis 
and often will stop grmvtng before the con 
traction of the scar U complete thus leaving 
most of the wound uncovered. When granxi 
ladon tissue is Just right for epithelial ptrvUi, 
die rate of coverage U most rapid. 

The corliun of normal skin is derived from 
the mesoderm while the epidcrmli comes 
from ectodenn. The sweat gWds. oU gtandi 
and haln arc ectodercrud Id orlcln The real 
focus of tJdn regeneratlOD is from stratum 
germinativuLm of the epidennis In working 
with split thickness gndts of skin, one finds 
little trouble In getting any thickness of 
graft to grow provided the cut surface docs 
not extend deep to the papillae to tndude a 
laver of adipose tissue. Free adipose tissue 
transplants poorly and when left attached to 
the undersimace of a ildn graft, Jeopordires 
'take" of the graft A graft taken deeply Into 
the corfum will retain good pigment and a 
sufBdent amount of elastic fibers to impart 
good cosmetic and functional properties to 
the graft The preservation of a portkm of 
ftratum germinativum of the epidermis is 
the sur«t wav to obtain epithelial regenera 
ifon. ^ . 

Rather fantastic accounts are given at Inc 
capacity of ttie eplthdlum to re-establish 
amtinoitv fa brief periods. In 
(tances the wounds ore minor and perfect 
appositions of the ports are required When 
coodltknu are provided, it is sometimes 


difficult to tell where the Injmy had occurred 
after a period of tiventy four hours In the 
strictest sense, such wounds arc not octunll) 
healed but ore held together by their co- 
ogulum. 

Crusting, or the formation of a scab, in 
small wounds is Nature s way of simpUf^g 
wound care and wound healing. The dry- 
ing of the wcnmdi seepoge creates a tough, 
elastic film over the imhiled surface This 
film sticks to the dry superficial cells of the 
epidermis so that the epidermis is securclv 
heM In place Additional bacteria rarely get 
through and if those beoeath do not cause a 
serious infection the crust will sta> on until 
epithclteation Is complete and strong. To 
many luTgeoni cnistlng is regarded os some 
thing unro by Nature for the healing of non- 
snrglcal wounds. This is an error because in 
some degree It Is found to cover the skin 
edges of lutuTcd wmmdi, even those most 
carefuUv approximated It makes possible 
the early removal of sutures in wounds of 
cosmetic importance so that scars ore not 
produced by the rulurcs themselves. The 
substitution of some variety of cutaneous ad 
beslve dressing wfll protect the wound from 
damage by violence. 

To a lesser degree, scob fomation occun 
at the periphery of the larger open wounds 
beneath Nvnlch the growth epithelium may 
be studied. Tongues or sheets of cells, com- 
ing from the itrahim germfaativum of the 
epidermis make their wav bv enxvraattc ac- 
tion through the fibrin under the crust If 
luechanlcal effort li made to remove the 
crust which is adherent to the epithelium in 
Iho early days of healing, some of the fresh 
epithelium may come awav %vlth the crust 
Spontaneous seperation of the crust will oc 
cur in about two weeks. 

It b importont to have a dear understand 
mg of th^ prfadples so that one does not 
hinder the regeneration of ildn by vlgoicnis 
attempts to deanse wounds tIw use of 
hibrkated dressings on open wounds has 
come about as a means of protecting tho 
delicate strands of epithelium beneath the 
perfphenU crusts. Any other dressing which 
would adhere to the crusts cannot be re- 
moved without putting a\vay many of them 
with their epithelial eJanents Dretiingi de- 
signed to bo left in place for many days have 
not been whoHy laiidtctojy because of the 
retention of the irritating drainage from tho 
giaimlating wounds. Atinough crusts never 
really drv under hibricated dressings they 
do stay gummv nod remain in place. 

Pigmented cells will migrate into new epi 
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detached piece* of fat and muscle whkli, 
when f reed of blood and dirt can be made 
to resemble closely the tfssuei remaining In 
the wotmd StTuetundlv the living and de- 
tached tiwues mav bo the *amo except for 
the propert) of bleeding. Ho^ve\e^ these de- 
tached tissues are devitalized, that is de- 
tached from life. If returned to the uwod, 
it U imliJ^ that the\ xvill *urvl\‘e as graft*. 
If they fell to li>‘e, thex lose the color and 
firmness assodated xNdtfi living tissue Indl 
viduaDy the cells break down and, os a 
group the times soften, fell apart ar>d liq 
uefy The process is one of necroils and the 
tissues become necrotic. 

The removTil of devitalized tissues in fresh 
wounds by various techniques of dibnde 
ment, has become an accepted measure in 
their operative care. It Is custoroarv in some 
hospdti^ to regard the surgical treatment of 
a fresh wound as a 'dAbridement,* regard 
less of the feet that tissue ma) not ^ve oeen 
removed during the operation 

iMien devitaUzed tissue* of sig nifican t 
quantitj are allowed to remain in wounds, 
tney proceed to become ueaotic The num 
ber of enzymes, the leukocjtlc response, the 
capQlary pemreability the fedd loss and the 
afeajrption of toxins from the wound are In- 
cxees^ 

Dead or devitalized tissues are kxally irrl 
tant, serve as an excellent pabulum for the 
g n r wth of bacteria and divert eoergle* of 
Hving celli from the problem of repair to 
the problem of elimfnatioD of foreign mate- 
rial*. Foreign body reaction occurring about 
foreign homes or dead tissue mav delay 
wound heolmg and foster infectiarL 
Locally the swelling, redness and tender 
ness will exceed expectations. Open wounds 
will have profuse drainage and the material 
will be of exudative nature. Both fibrosis and 
epitbelizatioti are delayed- Not until the 
netiotic tissue is expelled or renxrved by the 
mechanical mean* of exdsfon or dressings 
will the drainage subside and healing pro- 
greis. 

It is, therefore, important that devitalized 
or neaotlc tissue* resulting from injury 
diould bo removed by surgical fitwyrtftn be 
fore active bacterial mwth and Infection 
have devdoped. It is also important that the 
surgical treatment docs not result in any un- 
uecessarj trauma to the tissues during or 
after the operation. 

InlectKm. Infection is the greatest enemy 
of wound healing The devdopment of am 
fefection, particularly in large wounds, al- 
moit ccrtalnl> Increases the period of mor 


bidit> after operation since it produces 
further destruction of tissue and suppresses 
the process of healing. Tissue* destroj'ed b> 
infection are usually replaced b> scar tissue, 
which ma> affect function as well as cos- 
metlc appeomnee. 

The sinfeces of the human skin and mu 
coo* membranes normoU) are contaminated 
with bacteria. The microorganisms lie In pits, 
creases, glands and hair follicles bej ond the 
reach of surface washing. WTien the bodj x 
surfece is penetrated bj trauma, bactena 
cress the cutaneous protcctiv'e bamer and 
penetrate the phj’siol^c fntenor Tbcj ma> 
also bo carried tato a vvound bv the ofeect 
prododog the trauma or b) foreign booies 

Experience has shown that bacteria may 
be present in a wound without producing 
the slightest clinical evidence of infection 
and that certain factors influence their 
growth and development Healthy tissues 
nave a remarkable capadrt to Jdll bactena 
or \rithstand their effects, while unheallhj 
Irritated or devitalized tissues have Ifaiitcd 
or httle power of resistance to their action. 
Dead tissue in a wound inWtes and supports 
the growth of virulent organisms as as 
noav'irulent or saprophvtic ones. Therefore 
it Is extremely Important to ranoxT arr> po- 
tential pabulum for bacteria and to prevTot 
the des’elopment of a similar br ee ding 
ground during the postoperative state. 

On the other ha^ the apposition of live 
tissue to livT tissue after me thormigb re- 
moval of aD foreign, dead or d>ing tissue 
promotes healing even In the fece of some 
contamlnatioD The physical condition of the 
patient is an important predisposing factor to 
infectfon Deh\-dration, shock, mainutrition, 
exhaustion, uncontroD^ diabetes and ane- 
mia mav lower his resistance suffidentl) to 
penult bacterial invasion. 

Just as the fibroblasts, angiohlasts and neu 
trophils have enemies to help them to make 
tb^ way into fibrin, bacteria have 
and enzjTnes to take them through the tissue 
barriers within the wounds The poivers of 
materials liberated bv infured f-rib are 
slight when compared with the potencies of 
tbw produced bv bacteria It Is little won- 
dcr that the surgeons prefer to look upon 
Taflammation’’ as the handbvork of bacteria 
and exclude the reactions of uncomplicated 
repair 

The staph) lococcus produces a coagulase 
which clots small x-essels and fei-or* ^iread 
by septic emboH and hastens IcKxl gangrene 
Some staphylococci and streptococci pro- 
duce hemolysins which break up red blood 
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A detcription UVe thii nearly remove* 
primary healing from the realm of surgery 
and place* It out of reach of practicabutty 
Healing U a reactlcm, and without arty reac 
tion, hesiling would not occur To elhninate 
all hyperemia abcnit a wound is an Imposri 
biUty The reaction from a pin icxatch or 
from the Iniectfam of a local anerthetlc may 
last for dnyi. The mere preporaHon of jkln 
with It* jhavlng and scruSbing can reduce It 
to a itato of weeping" with plomia before 
the Inciilon is made Every prfanarv dretflng 
that (s chanced ii stained with wet or dried 
fluid f rom the wound- No Incision coo be 
made through the skin without leaving some 
scar Surgical technique cannot be expected 
to outdo Nature. The ideal wound has to be 
coddled Just as long os any standard wound 
to insure healing Nvlthout campUcatkrtL 
The reaction is menre quantitative than 
qualitative throughout the steps of repair in 
primary healing When the tissue* are in ac 
curate apposition and when surgery has ef 
feacied most of the desirable requirements 
for npod healing in a ckwed wound, there 
will he a minimal reactiort and less work for 
the tissues to do One canoot speed the heal 
ing, but CHW can coutrol the factors which 
are capable of delaying It 

SECONDARY HEAUNG 
It is probable that tbe Idea for gMug this 
type of healing the titie of lieailng by second 
irtlenlfcm came from the recognition of sec- 
ond attempt* at healing by wound* starting 
out well but breaking down under the ef 
feet# of suppuratioo IVe still regard the heal- 
ing of sura wounds a* cecoocl^ (Fig- 1) 
Graerally our mind* carry us to the more 
fpectacular otample# found in the larger 
open wound* created by surgery disease or 
accident which were not dosed Open 
wormds which heal without becomlitg 
ucutely Infected do so by secondarv inten 
tion Tbev cannot heal by first inteotiou, un 
les* the surgical attention ^ven them at the 
time of the tatury provided for them a ildn 
coverage by mip graft or free «ktn graft In 
this ^*> 1 tbe wounds would no longer be 
“opeo* and would then qualify for primary 
}y>allng , If the skin coverage were to remain 
Intact The detailed defcriptioo of the nr 
gmiratioc aging of granuUticra tissue 
epitbehsation Is an accurate account for u» 
healing of a wound by second intention. It 
is not tbe quantity of the granulation tissue 
whkfa distinguishes the two but tbe absence 
of epKbdial cen-erage that accounts for sec- 
ondary healing. 


THIRD JNTEimON HEALING 
An open granulating wound whlcb is a*- 
sisted in Its healing by on operative pro- 
cedure it changed from healing bv teamd 
Inlention to healing bv I/jfrd In/sntion Again 
the ImpUcaxtlon is that the work was accoov 
pli*hed after a third ottempL This Is tKrt al 
way* the cose, because often no opportunity 
was given for the ^vound to heal ^ first or 
second intention It is a little disturbing to 
be told that a wound irpcm which a secOTd 
ary dosurc has been doi>e actually heals bv 
third intention If prlmarv and secondary 
healing include aB stages of gnnvth of 
granoktion tissue and epithelial c over a ge is 
eventually acquired in botK what nmv and 
different process In wound healing takes 
place in tmrd intention healing? 

Third intention healing Is a convenient 
term for surgeons. In tbe strictest sense, it 
Implies the use of a skin graft, or delayed 
dosure, in the treatment of a granulating 
wound which Is henling satisfactorily bv sec 
ond Intention In on effort to obtain earlier 
healing, less morbidity and a more func- 
tional and cosmetic result 
The phvtlologic process of wound healing 
U subject to greet variations. O ptim um 
wound healing is the DOrmal rate of wound 
healing uTxler pbystologjcally normal condi 
tions Numerous eiperlmenht of Hovre* and 
other*, have shown that there Is no known 
substance for toirfeal or systemic use w^ci 
will acceierate the rate of wound healing bo- 
vood the normal phyriologlc rate. The varla 
tion In wound healing U one of retardation 
or limitation caused by a number of factor* 
both local and systemic, 

LOCAL FACTORS IMPAIRING HLAUNG 
Medications which "heal wound* may bo 
looked upon In the same way that teacher* 
Team" their pupil*. Both awlst In the ao- 
complishmcnt of the respective goals but, 
hist «j the pupil* do their own laaming. tis 
sues do th^ own healing. 

Tissue* ha>^ their own nor m al rate* for 
growth in the prooe u of healing This rate is 
approached when all of the variable# advan- 
tageous to the healing role are present in a 
normal amount and when oil of the varUbk* 
having the ability to dlshub or retard tbe 
healing processes ore controlled or absent 
DcTUalined Tissue and Necrotic Tfa*ue. 
Tbese terms ore not to he used interchange, 
ably While each I* nonliving tinue, necrotic 
Unue tmpUei greeter advancement of tissue 
degeneration 

In a fresh wound of vtoleocc, one may find 
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whldi come closest to the Ideal are used os 
foreign bo^cs iotenrioDoUj placed fn certofn 
Nvoxmds to serve a useful purpose. When the 
reaction Is minimal, the tissues tolerate them 
and encase them In scar tissue 

Man> metals not considered desirable for 
use In fUTgerj are tolerated by tissues which 
surroimd them with scar but a delayed In- 
Jurv from their presence may be luffered- 
Load bullets may slowly decompose to pro- 
duce lend polsoiilng Iron may corrode. A 
fragment lodged In on eyeball may cloud 
tbe tissues with pigment and cause blind 
Dess Sharp objects, suci as needles may 
trayd through tissues from tbe effects of 
pressure eoaured during exercUo and Intro- 
duce complication by their penetrations 
Large aiwl Irregnlar objects resting against 
pressure areas may produce erosion. 

Other physical attiibutei affect tissue tol 
erancc. Porous materials are tolerated less 
well than the solid and Impervlooi ones. 
This is especially true when bacteria are 
growing In tbe wound. A monofilament su 
ture do better than one made with 
twisted or braided fibers, Tbe fmver foreloa 
bodies left in tbe wound and the cmalla 
their sizes, tbe better will be the tissue tol 
erance. 

Foreign bodies may bo tbe primary iirl 
tanti birauie of their chemical natures. 
Strong adds and aOcalis may effect then own 
burns and many salts are locally or system 
icolly poisonous Insoluble fen^gn bodies 
such as glass gravel and carbon particles can 
be look^ upon as inert substances If not 
contaminated with bacteria, they may re- 
main In the tissues with little or no reaction 
If not removed by Operation- 

Organic materials such as grass straw 
dolhlng and wood are not tolOTted. The 
uxria] bacterial contaminations will cause re 
current inflammation until they are re- 
moved. 

Sutures are also examples of foreign bod 
let. Gatgnt sutures are so diemlcally consti 
tuted that human tissues may act upon them 
and destroy them. Nonabsorbable sutures 
most be in^ and ncmlrritative to tissues 
Homologous skin will grow but soon ap- 
parently produces antlb^ei in the host 
which will destroy die grafts about the third 
wed::. HomologDus grafts of fascia, cartilage 
mkI blood vessels are tolerated much better 
than are grafts of skin elements. The tissues 
^ not live, but their forms are preserved 
for structures of fixation by the hosts cells 
provided the grafts are not complicated bv 
infection. 


Wlien a foreign body lies in badly dam- 
aged tissue#. Its chances of retention within 
the wound arc greatly reduced. Since the 
traumatized tissue enveloping It is also a 
foreign body which will undergo some de 

S encration little opportunltv Is given the 
ving cells to envelop and accept it Lique 
faction with drainage may dislodge it or 
cause it to be an adaltional source of Irrita 
tlon. Great care must be observed in surgery 
so that tissues are not unduly traumatized 
when one expects to leave foreign bodies 
within die wound 

One of tbe greatest problems of foreign 
bo^es comes with their relationship to in 
fection Being inert and occupying space, 
they keep l]\ing tissues apart. The larger and 
more numerous they are, the greater is their 
contribution to compheatioos in healing. If 
they are of the ahsorMble kind, the very act 
of absorption creates edema and free fluid 
whlth favor bacterial gitnvth. If thev are 


poTOUi, bacteria will remain alive within the 
foreign bodies and survive the effects of anti 
bodies and antibacterial drugs, which may 
give temporary control to the reaction In the 
living times At a subsequent date tbe in 
fection may start again. When a reaction 
about a forelmi body Is going on, drainage 
from a wound wiD be coplooi and complete 
healing will x»ot be eexempUshed until tbe 
foreign xnalcrial is removed. TlssueB wbldi 
formerly seemed to grasp the material very 
securely will be fou^ to soften and Nvfth 
draw from (L A^in tbe only reroedv is ro- 
movaL 


It Is an accepted fret that foreign bodies 
left in tissues predispose to mfeetton of the 
area at any time. A patient who has carried 
for years a foreign body of one Idnd or an 
other and has had no dlfflcult\ from it may 
develop an acute reaction and an abscess 
about the object Sometimes these are traced 
to secondary’ trauma without additional ei 
tcrnal contamination. At other times the 
source of the Infection is imknown and it is 
assumed that tbe organisiiB are distributed 
by tbe blood to an area of lowered resistance 
Local Blood Supply To interfere ^vith the 
local blood supply of a wound, even in a 
healthy individual, is like limiting the raw 
materials to a good industry Production will 
drop off. The process of granulation tissue 
formation and wound healing Is impossible 
without an adequate blood supply 

The blood supply may be Interfered with 
locally by the injury itself laceration of re- 
gionsl vessels such as the popliteal artery or 
pressure of old or new scar tissue. Swelling 
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coTpuKlea to italn the tissues, produce a 
brownish discoloration to the dndnage and 
contrihoto to tbo development of anemia in 
severe infectlota 

The streptococcus may also produce a 
flbrtoolysin whkh malces It dlfflcuh for the 
tissues to svaH off a str e ptococcal infection, 
since gramdation tissue is required for this 
purpose, and the growth of granulation tissue 
is dependent upon the deposition of fibrin, 
This enzyme Is kner-vn as streptokinase and 
is commercially available for therapeutic use 
against heavy deposits of flbrltL 

Streptodornase is another enzvme complex 
produced by streptococci. Its action is on ibo 
constituents of nuclei and cytoplasm of cells 
particularly leukocytes found in pus Some 
of the enzymes in the dornose factor arc be 
Ueved to be hyaluronidase, ribofmeleaso 
desoxyribonoclease, nucleotidases and mi 
deosidatei 

Most organisms produce protelnases 
whkh assist bs the gmend breakdown of 
protcini Special ones such os coUagenaie, 
permit them to penetrate fasdal tarriers. 
The human bite infesetions are famooi for 
this az>d mudi of the credit goes to the Bac 
tenidet mefoninogenictu and the anaeroblo 
streptococcus, TTie former produce* a black 
piemest and cootribotes to the putrid xmeD 
of long abscesses, dirty mouths appeodJeea) 
abtcei^ and infections of the human bite 
Its enzvmes readily dissolve fascia, ligaments 
and tendon ibeattu to cripple pmnanenti) 
Its dottms. 

Clostridial organisms may work sin^y or 
in combinaticn Some proauce strong pn>- 
telnasea, others saccharolytic enzvmes which 
ferment muscle sugar into gas and acid. It is 
believed that hyaluronidase acts os a spread 
ing factor and assists in the dissemination of 
their toxini Other bacteria also produce 
hyalnronldase presu ma bly for the same pur 
pote. The protetoases of some dostridia are 
verv potent The proteinase and coHaftcnase 
of C^Tidlum hisiolifticiim are capable of 
completely liquefying the muscles and fascia 
of the extremity of an anlnsal or a man 

Some bacteri, such as the staphylococci, 
streptococci and dortridla, can produce nee- 
rotfcdng enzyroes capable of producing ^ 
crosii of tissue by direct contact In od* 
tion, spontaneous bleeding from infected 
granulation tissue has been associated with 
toe products of growth of ewtain 
In active infections coroblnatioos of all ol 
these enzymes mav assist the mkroorBa^ 
isms in tbclr penetration and destruction of 
the tissues. Edema secondary to infection 


may interfere with circulation and foster nc 
ciosii os in gas gangrene. 

In brief toxins produced by bacteria mk) 
account for hyper em ia, increosed capfUarv 
permeability Mwna, spontaneous blei^lng, 
clotting, clot and tissue liquefaction and 
fragmentation and death of tissue ceUi. 
Moreover combinations of bacterial toxins 
posses* a synergistic effect Enzymes liber 
ated from dead and dying celb in combfna 
tkm with bacterial enzymes may further tis- 
sue reaction 

Foreign Bodies. A mass which is not 
normal for the tissue* In which it Is found is 
Q foreign body In the broad seme, it Is not 
entirely true that a foreign body Is some- 
thing introduced from the outsicie Tissues 
can produce their own fordgn bodies such 
a* urinary calculi, salivary calculi, gallstone*, 
colcinm deposit* in area* of old injury or 
uric acid crystal* of gout 

Forelm bodies pi^oced by the tissue* 
may be liquid. FoDowfng tojerie* to glandu 
lar tissues their secretion* or excretions es- 
cape from normal channels and become for 
ei^ for the nirroundjDg structures. Erato 
pw of this locltsde the disteiiticm with saliva 
of a dosed vvound of the cheek which ha* 
caused damage to the parotid gland free 
bile in the ecdomlnal cavity £rw a rup- 
hood bile duct or a lacerated liver leo^ge 
of pancreatic Juice following injury to tld* 
gland extravasation of urine following 
traozna to the urinary tract and leakage of 
gastric ctr inteatiruil secretions into the ab- 
dominal cavity after jpcTforatlon of a hollow 
viscus 

Abncrrmal accumulation* of blood and 
lymph in tissue* may be classed as foreign 
bodies. Hematotruu and fluid accumulation* 
of 161010 and lymph in large closed wound* 
ore inert materials abnormal for the tiisues 
and they are treated by the host as foreign 
bodies. A mass of tissue which die* and li 
oDmved to remain in place al*o fall* into the 
category of a foreign U)dv 

Obviouslv the reactions will present great 
variation* To acquire good dinlcal Judg 
meat about the management of foreign 
bodies, one shotdd anah'te their attribute* 
to relation to tissue response*. Most of the 
reaction* to foreim bodle* can be traced to 
the phviical and chemical nature* of the 
bodie* themselves, the state of health of the 
tissue* obout them and the pre*«ce of hoc 
teiia, 

A conticuou* search is being conducted 
for metal* which are strong, lip^it, noncor 
rorive, malleable and nonlrritating. TTie oi>« 
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Anything that cam bo demo to control or 
eliminate ftaals %vUl benefit avound healing. 
Elevation of the part for gravity drainage 
hai already been fuggest^ Compreirion 
dressingi have been in vogue for year* but 
the) are difficult to apply and their pltfaQi 
are many During the heat of lummcr the 
hen\^y padded preirure dresrlngi applied 
to body burn! have contributed to the reten- 
tion of heat and the production of thermal 
dirajten to some potientj Constricting dren 
ingi about ibe thorax and abdomen may 
cause resp i ratory embarracment and pres- 
sure dre^gi on on extremity which do not 
go all the ^vBy to the er>d serve to in 
crease the stMli and swelling beyond the 
bandage. 

Hcmoniiage. Disregarding the effects on 
the individo^ of having a continued loss of 
blood to deplete his blood volume or his 
cellalar and serum protein reserves bleeding 
into wounds does have adverse influences on 
their healing Ideally the coagulura should 
be Just enou^di to stick the parti of the 
wound together and to eliminate dead spaces 
The effects of bkod accumuladoo bevond 
this emocmt, resulting frrTm the injur) or 
inadequate stasis during operatlcni, are rather 
clear since the sides of ue woutkI will be 
forced apart The resulting hematoma wlD 
increase the tensiaQ on the tissues to pro 
duce pain. Ischemia, necrosis and delayed 
healing Sutures sul^ected to the itretching 
effect of an expanding hematoma may cut 
through and become loose. 

Bleeding in a dosed wound wtD cause the 
blood to extravosate along planes of least 
resistance. Bleeding from severe fractures of 
the pelvis, for example, can extend In the 
retroperitoneal tissues to the diaphragm, 
mediastinum and even to the level of the 
neck These areas con hold more blood than 
the patient can afford to lose and death is 
common following ludi accidents. The pres- 
ence of blood in these areas disturbs the 
innervatkias to the gestrointesthial tract and 
favTjTS the onset of flcui. 

Extravasated blood in nraiclo and fascia 
stiffens the tissues, Increasm the edema, oc 
dudes capillary flow impairs the flow of 
lymph and leoeni local resistance to iidoc 
tion. Function of a part may be affected by 
the pain, swelling stiffness, dlmlnisbed blood 
sup^y and impaired innervation resulting 
from marked extravoiationi of blood. 

Since extravasated blood cannot return to 
the ctrculatkm as whole blood, it usually 
dots and slowly undergoes degeneration and 
absoiptioTi, while a port of It is utilized in 


the grmvth of granulation and scar tissues 
This, too increases the morbidity for the 
injury oird leaves behind an undesirable 
amount of scar to be reckoned with during 
the convalescence and rehabilJtatioiL 

There is no circulation within a hematoma 
until it becomes organized Until that time, 
bacteria ^vlthln the hematoma cannot be 
readied by i)'Stemic antibacterial drugs. 
Large hesuatoinas which are slo\v to absorb 
and whi^ have not been aided by thera 
peutlc e^■ncuation sometimes end in rigid 
wail cavities containing encaimilated fluid. 

The effect of blood clots being without 
drculation can be observed in work with 
skin grafts. If a hematoma develops beneath 
a graft it wlD hold the lUn away from its 
source of nourishment and bring about Its 
death. The bleb may then be opened and tbe 
contents evacuated. The surrounding area 
of graft, having remained viable, may be 
sufficient to provide epithelial grmvtii to 
cover the defect or additional grafting may 
be necessaw If the hematoma was large- 

General I^acton Influencing Wound Heal 
ing Blood supply Since living ceDs coo 
tiibuting to the process of healing must re 
odve their energy and materials necessary 
for growth from the circulating blood, any 
systemic disease which diminishes tbe blood 
supply may impair wound beaHng. Diseases 
pr^ucing anemia, cardiac decompensation, 
obliterative arterial disease, decreased blood 
volume and edema may therefore, have 
marked effects on the process of healing. 
The surgeon must, ther ef ore, observe care- 
fully the effldency of the general circulation 
in order to determine whether or not heal 
Ing is possible or if it can be improved by 
treatment which renders the drcnlaticm more 
efficient Careful attention should be paid to 
the status of the cardiac function sfn^ dlgl 
talization may be required to overcome 
dependent edema in patients %vfth cardiac 
decompensation If the arterial supply to the 
pert is greatly diminished by arterioiclfirosls. 
It may be wise to place the injured leg in a 
slight^ dependent position to angment the 
local blood supply The presence of an^mta 
and decreased blood volumes should bo de- 
termined and corrected. There is suggestive 
evidence that tbe poor wound healing ob- 
served in severely anemic patients is prob- 
ably secondary to protein and vitamin de- 
fldendes rather than to the anemic state 
Itself 

Wutritfon. A normal physiologic status Is 
essential for a normal and most rapid rate of 
wound healing. Alterations in the physiologic 
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from contuilon, congestion, infection or tax 
Ins from bltos of poisonous animals serve* to 
cut down the lo<ml supply of blood. What 
ever the cause, impairment of wound healing 
occur*. 

Signs of retardation in healing appear The 
formation of granulation tissue is retarded 
and the tissue* become pale If blanching Is 
produced by digital pressure, the r eturn of 
circulation is shigglili. The ildn is cool and 
wound* arc slow to eplthellze and contract 
The line of indilon thow* little hyperemia 
and is eailly separated. The open wound 
ilKrws pnlfl, wet Kift granulations which 
grow tluggiihl> or fall to grow at all. Puru 
Imt exudation 1* mtnhnal, but becterfo] 
growth 1* likely to Increaie tissue dertruc 
tloD Sldn Qapi are readily lost and grafts 
may fall to take or are easily dislodged by 
activity 

Elei^ve surgery should not be attempted 
on tissues known to have poor blood supply 
In an emergency everything possible should 
bo done to Improve the conaltion accounting 
for the disorder 

In the care of wounds of violence involving 
tissues which are otherwlso Donnal thosurgl 
cal therapeutic effort to remove devitalized 
tissues from the margins of these wounds is 
based In part on the apnr ecta tdOD of the con 
tilbutlon of a good blood supply toward 
prompt healing Apposition of tUsue with an 
assured supply of blood Is most desirable. 
Flaps with precarious blood supply must not 
be impaired with constricting bandage* and 
tight or excessive sutures EK»**Ive scar tis- 
sue with deficient circulation which affects 
the recovery of a part should be excised to a 
good source of blood and the defect corrected 
^ a suitable graft 

When Ischemia develop* in tissue* which 
have no Impalnnent of sensation, marked pain 
devriop*. Wbrther It is produced bv an or 
tcrlal embolus, tight dressing, tight cast, tight 
suture* or a distended wound, the mecon 
nltm Is similar This can be appreciated 
through two simple experiments. Place a 
blood pressure cuff about the arm and inflate 
It to a degree well above the sjrtollc pres 
sure. Record the time and see now long it 
can be tolerated. Second, sit In a dialr and 
obtain the most comfortable position po* 
sible. Extend the legs on a foot stool if you 
wish, and pick up an interesting book, 
then on do not change the position. WbCT 
ict'Wrmtfl begins to develop over the heels 
calve*, knees ischial tuberoritiei, sacral area 
or over the greater trochanter of the femur 
because of the continued pressure, the pain 


will become disturbing enough to inter f ere 
with the reading Record the time, and do 
not move. When it becomes most unbearable, 
think of the infant being given an intravenous 
injection in a log which is strapped too 
ti^tly to a splint, or the patient who has a 
lump in his cast, or the bedridden creature 
who cannot change his position but Is turned 
every four hours by a nurse. What port of 
four hmus can yon sit without moving? 

Edema and Lymphatic Obstruction \Vhen 
stasis of lymph and vencnis blood begins to 
pile up in a wound, the effidency of healing 
begini to tvane. When lymph flow Is ob- 
structed, edema results W^en venous flow is 
obstructed, venous engorgement and edema 
result Oxygen tension in the tissue* is re- 
duced cnrixjn dloxkle buJldi up the pn foils 
tissue edema increases, and more stress is 
placed upon the lymphatic channels. Tissue 
metabolism slows and the by products of 
metabolism begin to accumulate in t he tii 
sues to produce a sense of fatigue and 
malaise 

L^phatic or venous blockage produces 
swelling which U detrimental to wound heal 
ing and favors bacterial gnnvtL The drain 
age of open wounds increases. Vesicles may 
appear In the sbn which may break down 
and fbnn open wound*. Tissues bos®' from 
edesna, will have a re str icted blood supply 
Capillaries and venules which do not become 
occluded with dot will be obstructed by 
pressure. Fibroil* in tissue Is enhanced ^ 
stasis but fibrosis is not a desirable reaction 
when It extends beyond the healing of the 
wound ftielf Fibrosis In tlssnes abont a 
wound weakens the resistance of those tis- 
sues lo future injury and retards the repair 
of those injuries 

EliccDent example* of the effects of lym 
phatlc and venous stasis are found in the 
lower extremity Injuries in the lower third 
of the leg heal more ikjwly than In any 
other part of the body Acute and chronic 
ulcerations occur fre^ently and become 
complicated by fibrosis and cicatrlratfcm 
While other factors enter into the problems 
of wound healing for the Icrwer extronltles 
staiij of blood a^ lymph Is a common de- 
nominator of all of th fm. 

The part played by stasis in delaying the 
beoUng of wounds is evident when one ob- 
serve* an ambulatory patient* leg nicer of 
long duration heal rapidly as soon as the 
patient ii placed at bed rest with the extrero- 
Ily derated. The improvement which comes 
iiHfh bed re*t is the remit of correcting the 
ff tari.r accompanying the npright potitkm. 
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Anythfng that con be done to control or 
eliminate iturii will benefit wound healing- 
ElcNTition of the part for gravity drainage 
haj already been niggotcd Compression 
dreningi have been In vogue for years but 
they ore difficult to apply and their pitfalls 
are many During the neat of sununcr the 
heavily padded pressure drcsslngi applied 
to bom ferns have contributed to the reten 
tion of heat and the production of thermal 
disasters to some patients. Constricting dress 
ingi about the thorax and abdomen may 
cause respiratory embarrassti>cnt and pres 
sure dressings on an extremity which do rtot 
go aD the way to the end will serve to in 
crease the stMls and swrelllng beyond the 
bandage. 

Hemorrhage. Disregarding the effects on 
the indhidoal of having a continued loss of 
blood to deplete hii blood v'olume or hli 
cellular and serum protein reserves, bleeding 
into wounds does have adverse influences on 
tbeir healing. Ideally the coagulum should 
be Just eiKragh to stici the ports of the 
wooiid together and to eliminate dead spaces 
The effects of blood eccinnalatioo 
this amount, resulting from the injury or 
inadequate stasis daring operatioQ, are rather 
deer since the sides of the wound will be 
forced apart The resulting hematoma will 
increase the tension on tfe tissues to pro* 
dace pain. Ischemia, necrosis and delayed 
healing. Sutures subjected to the stretching 
effect of an expaDdlnc bematoma may cut 
through arid beewene k»»t. 

Bleeding in a closed wound will cause the 
blood to extravasato along planes of least 
resistance. Bleeding from severe fractures of 
the pelvis, for example, can extend in the 
retroperitoneal tissues to the diaphragm, 
mediastinum and even to the level of the 
neck. Tbeso areas can bold more blood than 
the patient can afford to lose and death Is 
common following such aeddents. The pres 
ence of blood in these areas disturbs the 
innavatioos to the gastrointestinal tract and 
favT>rx the onset of ileus 

E-xtravasated blood in muscle and Fasda 
stiffens the tissues increases the edema, oc 
eludes cEpdllaiy flow impafn the flow of 
lymph and lessens local resistance to infoc 
tion. Function of a part may be affected by 
the pain, swelling, stiffnest, diminished blood 
supply and Impaired Innervation resulting 
from marked extravasations of blood. 

Since extiavasated blood caiuwt return to 
tfe circulation as whole blood, it usually 
and slowly undergoes degeneration and 
•bsorption, while a part of it is utilized In 


the growth of granubtion nnd senr liwuos 
This, too increases the morbUlIlv for tlm 
Injurs and leaves behind an undesirable 
amount of scar to be reckoned with during 
the convalescence and rchabllltation- 
Therc is no drcubtlon within a hematoma 
until it becomes organized Until that time, 
bacteria within the bematoma cannot be 
rcochcd bj s>'stcmic antibacterial drugs. 
Largo hematomas which arc slow to absorb 
and which have not been aided bv thcra 
pciitic evneoation sometimes end in rigid 
wall cavities containing encopsubted fluld- 
Tho effect of blood clots being without 
drcublion can be observed in work with 
tldn grafts. If a hematoma develops beneath 
a graft it will hold the ildn awny from Its 
source of nourishment and bring about its 
death. The bleb may then be opened and the 
contents evacuated The surrounding area 
of graft, having remained viable, may bo 
fufiident to provide epithelial growth to 
cover the defect or additional grafting may 
be necessary If the hematoma was fege 
General Factors Influencing ^Vound Heal- 
ing Blood supply Since living ceDs coo 
tiibuting to the process of healing must re- 
ceive their energy and materials necessary 
for growth from the drcnlating blood, any 
systonJe disease which diminishes the blood 
supply may impair wound healing. Diseases 
pi^udng anemia, cardiac decompensatikm, 
oblilerntiw arterial disease, decreased blood 
voluiDC and edema may therefore, have 
Toaiked effects on the process of healiitg 
The surgeon must, therrfore observe care 
fully the efiBdcncy of the general dreubtion 
In order to determine whether or not heal 
lag is possible or if it can be improved by 
treatment which renders the circulation more 
effident Careful attention should be paid to 
the status of the cardiac function since digi 
Inlization may be required to overcome 
dependent edema In patients with cardiac 
decompensation- If the arterial supply to the 
part Is p-eatly diminished by arteriosclerosis. 
It may be wise to place the lujurcd leg fa a 
slightiy droeodent position to augment the 
local blood supply The presence of anemia 
and decreased blood volumes should be do- 
lermlned and corrected. There is suggestive 
evidence that the poor wmmd healing ob- 
served fa severely anemic patients Is prob- 
ably secondary to protein and vitamin de- 
ficiencies rather than to the anemic state 
Itself 

^utntloTu A normal physlologlo status is 
*‘**enti a l for a normal afe most rapid rate of 
wound healing- Alterations to the -'^glc 
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from contirrion, congestion, infection or loi 
Inf from bite* of polfonoui anlmali fcrvei to 
cut down the Icx^ ruppW of blood. What 
m er the cause, impairment of wound healing 
occur*. 

Signs of retardation in healing appear The 
formation of granulation tissue is retarded 
and the tiffue* become pole. If blanching 1* 
produced by digital pr e n ure, the return of 
cixculation is iluggish. The ikln Is cool and 
wormds ore ikiw to erithellae and amtract 
The Iftie of inedrion inowi little hyperemia 
and Is easily *cpamted- The open wound 
ibmvs pole, wet, soft gnmulations which 
grervv tluggUhiy or fail to prow at alL Puru 
£it exudation is minhnal, but bacterial 
grmTth I* likely to increase tissue destnic 
tlotL Skin flap* are readily lost and grafts 
may fail to take or are easily dislodged by 
activity 

Ehs^s’O turgcjy should not be attempted 
on tissues known to have poor blood snppW 
In an emergency everythtne posriblo ihooul 
bo dorw to linprm'o the oonoltlon accounting 
for the dJsordfer 

In the care of wounds of violence tnvolvtng 
tissues which are otherwise normal the surgi 
cal therapeutic effort to remove devitaliied 
tisfuas £r^ the marglni of these wounds is 
based in part on the appreciation of the con 
trlbution of a good blood fuppW toward 
prompt healing ApposttioQ of tissue with an 
assured rupplv or blood Is most desfrable. 
Flaps with precarious blood »uppty must not 
be Iropairea Nvith constricting bondages and 
ti^ or exccfstve suture*. Excessive scar tis- 
sue vrith deficient drculation whldi affects 
the recovery of a part should be exdxed to a 
good source of blood and the defect corrected 
^ a suitable graft 

■\Vbcn ischemia develops in tissues which 
have no impairment of sensation marked pain 
develops. Whetiiet it is produced by on ax 
teriaJ embolus tight dressing, tight cast, tl^t 
sutures or a distended wound, the mecna 
nl*m is timUar This can be appreciated 
through two simple experiments Place a 
blood pressure cuff about the arm and inflate 
it to a degree well above the sv-stoUc i>t« 
sure. Record the time and see how long tt 
can be tolerated Second, sit in a chair and 
obtain the most comfortable posttiem pos- 
sible. Extend the legs cm a foot stool if you 
wish, and ptek up an Interesting book. Fr^ 
then on do not change the position. Wb« 
Ischemia begins to develop over tbe heels, 
calves, knees, ischial tuberositle*, sacral area 
or ov» the greater trochanter of the femur 
because of the continued pressure the pain 


will become disturbing enough to Interfere 
with the reading- Rco^ the tinxi, and do 
not move When it becomes most unbearable, 
think of the infant being given on intravenous 
ipjection in a leg which is strapped too 
ti^tlv to a splint, or the patient wlm has a 
lump in his cast, or the bedridden creature 
who camjot change his position but Is hmted 
overv four hours bv o nurse. What part of 
four hours can you sit vvitbout moving? 

Edema and Lymphatic Obsmictum. When 
stasis of lymph and venous blood bcid“s lo 
pile up In a wound, tbe efficiency of healing 
begins to wane. When lymph flo^v Is ob- 
structed, edema results. \Vfacn venous flow is 
obstructed, venous engorgement and edema 
result Oxygen tension in the tissues Is re- 
duced carbon dioxide builds up- tho pii falls 
tissue edema increases and more stress is 
placed upon the lymphatic channcli Tlsroe 
metabolism skm* and the by products of 
metabolism begin to accumulate in the ti* 
sue* to produce a sense of fatigue and 
malaise. 

Lv’mphatic or venous blodcoge pnxluces 
swetiicg which is detrimental to wound b«d 
tog aad favors bac teri al growth. Tbe drain- 
age of open wounds JooeaLses Vedcle* may 
appear in the sldn which may break dotvn 
and form open wound*. Tisiues, bo ggy from 
edema, will have a rertricted bloodwppiy 
Capillaries and venules which do not become 
occluded with clot wlD be obstructed by 
pressure. Fibrods to tissue is enhanced by 
stasis but flbrotis is not a desirable reaction 
when It extends beyond tbe healing of the 
>vouDd Itself Fibrosis to tissues about a 
wound weakens the resistance of those tis- 
sues to future tnjurv and retards tho repair 
of those Ininries. 

Excellent ecarnples of the effects of bru- 
phatic and venous stasis are found in the 
rower extremity Injuries in tho lower third 
of the leg heal more ilowlv than to any 
other port of the body Acute cii>d chronic 
ulcesaticms occur fre^ontiy and become 
complicated by flbrotii and dcBtrimtioa. 
While other factor* enter Into the problem* 
of wound healing for the lower eitremltl« 
stasis of blood and lymph is a common de- 
noaninatoT of all of tbem 

Tbe port played by stasis to delaytog the 
healing of wound* is evident when one ob- 
serves an arabolotory patient* leg nicer of 
long duration heal ra^dly as coon os the 
patient is placed at bed test with the extrem- 
ity elevated- The improvement which cornea 
wHh bed rest is tbe roult of correcting the 
stasis accoenpanytog tbe upright posftkm. 
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\'olopctl In *onx> Jnstnncc* incisional hemlai 
de%ek)pcd Microscopic cDounfnatlon of tho 
icarrro arcoi tbovvea degenernrive changes 
in the coUaccn 

Some of the compooenlJ of vliamln B com 
plci should be added to large doses of vita 
min C and given to patients after infury or 
operation It is tuggerted that during a 
period of acute stress after injury and for 
two or three days afterwards the patient 
should receive 1 gm. of vitamin C 60 mg. 
of nicotinic riboflavin and 500 mg. of nico- 
tinic acid daily Thereafter smaller doses of 
the vitamins are recommended until recovery 
is complete. 

One of tho fundamental roles of dtamin A 
in tho body is concerned with maintenance 
of the integrity of epithelial tissue. Lack of 
vitamin A may lo^s’er local resistarK» to 
infection. Since this vitamin unites with 
proteins to becoroe an essential constituent 
of all specialized epithelial tissues adequate 
stores are essential for cpitbelization follow 
ing operations or injuries. In indolent ulcer 
ations, in ^vh^ch the infection has been com 
pletely controlled inhibition of woutkI heal 
ing may p eixLit until large doses of Wtamio 
A are givTO syrtemicaDy On the other hand, 
the cemtention that to^cal applicatloris of 
vitamins A and D in the form of cod liver 
oil stimulate wound healing has not been 
proved. 

Vtiamfn K has an essential role in the 
control of hemorrhage In relation to a defi 
ciency in prothrombin knmvn as h\/popro- 
thrxmbin4mia It Is of great Importance In 
patients who are Jaundiced or who have 
ma r ke d hepatic insuffidency Contlnoed 
bleeding in wotuKis of such patients will re 
suit in improper or delayed healing. Under 
such circumstances, the administration of 
vitamin K is of great help in producing 
effective clotting of blood and In preventing 
continaous ooilng into the wo on oi. 

Adequate intake of tiuimin D is required 
for the proper absorption of caldnm and Hi 
deposlticm in bones At times it is derirable 
to pay special attention to the intake of 
vitamin D In connection with tho healing of 
wounds or infections involving bones. Uver 
impairment following surgic^ procedures 
may Interfere with the absorption and ntl 
Itiaition of vitamin D The need for supple 
mentation whldi exists foIhTwing ordinary 
operations becomes greater when bones are 
involved In the lesion. 

Temperature^ Temperature hai an effect 
on the growth of cells and therefore, on 
wtxmd bealfajg. In tissue cultures, this effect 


is well known. It is probable that the Ideal 
temperature for the neallng of a wound Is 
the normal body temperature and that every 
effort should be made to approximate It with 
reg^ to dressings and atmospheric condi- 
tions for a wound Patients subjected to 
refrigeration anesthesia or refrigeration treat 
ment for prolonged periods may show a 
marked tendency tow^ nonhealing 

first Rest of the part is of considerable 
importance, particu^Iy in relation to 
woiinds of the extremities in the region of 
Joints. Motion of tho area by joint or muscu 
lor activity disturbs tho memum in w'hich 
the cells are growing and invites eitravasa 
tion of blood and flnld. However in abdomi 
nal wounds the experience of the pest fifteen 
years hac amply demonstrated that the heal- 
ing of properly sutured ^voundl is not re 
tarded sig^cantly by early ambulation. 

MetaboUc dtsnurs. Metebolic diseases 
such as diahdet and portal cirrhosis may bo 
focton which Inhibit wound heallnt In the 
case of uncontrolled diabetes a decreased 
resistance to bacterial infeetkm may izterease 
bacterial destruction of tissues in wounds 
and cause prot ra cted delays In wound heal 
Ing, In add (tion, obliterative per^cral ar 
talal disease aisooated with dia^es may 
affect the local blood supply and the process 
of healing In portal cirrboiis hypoprotelne- 
mia, bypopTothrambinemla and vitamin defi 
doDcy states may influence the rate of heal 
Ing of wounds. 

Uremia, The experience of the Research 
Team of the U S Army in Korea during the 
Korean War showed that Nvoimd healing was 
slgniEcaniiy retarded in uremic states which 
developed In some battle casualties ax the 
result of massive tissue Detrosis or Infection 
Wound healing in civilian patients with 
uremia Hkewise appears to be retarded. The 
reasons for this are not clear 

HEALING OF SPECIAL TISSUES 

Epithelium has marked powers of regen 
eration and injuries involving the skin and 
mucous memluane are usually followed by 
rapid repair and more or less complete res- 
toration of the typical cellular arrangement 

reduced by regeneration. Mucous mem- 

ranes of the squamous type behave much 
the same ax ikfn 

Tendons heal by regeneration through the 
process of granulation A moderately rapid 
growth of granulation tissue replaces the 
eiudatebetween the sutured ends of tendons 
and fibroplastic proliferation occurs ^vlthln 
the granulation tissue. New collagen tissue 
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itate may have ddetertoui effects on the heel 
ing process and must, therefore, be corrected. 
Matoutrition or diet deficiency may be the 
cause of lo^veTed resistance in patimts Dif 
Acuity in maintaining cellnlar imtritlon may 
result in failure of the body to mobilize the 
defense mechanism and may even cause 
local conditions favonng the g rmvth of in- 
vading bacteria. 

In some patients Nvith Infections It has 
been found that there Is a complement defi 
deucy in the blood. This is a nonspecific 
element in the blood necessary for ddente 
against invading bacteria, 

A defidency in protein, known as fi^fpo- 
proteintmia inhibits fibropla^ within the 
granulation tlssne. Hvpoprotetnemla may be 
caused by prolonged protein starvation or by 
loss of protein following severe or repented 
hemorrbage, prolonged sepsis continued in- 
flammatory exudate, drainage from fistulae, 
drrhoxis of the liver or asdtei It Is fro- 
ouendy associated with tissue edema pro- 
auced by a loss of ffedd from tbe capdUary 
bed into tbe intBroelh i la r spaces. In the 
presence of protein defideocy the edges of 
a wound appear soggy with ^ona and tbe% 
may give do evidence of fibroplasia as late 
as tbe eighth to fo urt ee n th dav after iojnry 
In >voimdj of rats suffering from protein 
depletion it has been shown that the quan- 
tity of mocDpolysacdiarldes and col^en 
per gram of tissue Is less and that the time 
required for dreir poduction Is increased 
over that for normal animals This may re- 
sult in disruption of abdominal wounds It is 
to determine tbe presence of hypo- 
proteinemla by measnrins tbe values for 
serum protein and to combat any hypopro- 
by transfusions of plasma or blood 
and a diet rich In protein before and after 
operation. 

During tbe period immediately after Infurv 
or operation, a state of negative protein nal 
anco is common. An increased protein intake 
may r est or e a positive balance and provide 
more adequate mitritloci 

Lyons has emphasized that delayed wound 
healing may bo observed In patients with a 
reduced total serum protein vohnne and a 
reduction in bl^ vdnroe associaled with 
severe wounds or protracted illnessej Su<ii 
patients are also In negative protein balance. 
Tbe observed serum protein ai>d hemodobhi 
levels may be normal in patlonb with de- 
creised drculatfng blood volume. Under 
juch condJtkms, tbe administration of liberal 
guKnmts of blood to patients wbo have lost 


10 to 20 per cent of their body weight usuall> 
is folkrwed by improved wound heeling. 

A^mnusglobulinemla is a state of defi 
ciency of a special protein, gamma globulin 
in tbe blood which decreases tbe patients 
resistance and favors the devriopment of in- 
fections resistant to treatment. 

VUamins, It is well recognized jur 
gicaJ procedures and inlnries diminish bepat 
Ic function and that the liver Is concerned 
svith the metabolism and storage of most of 
the vitamins. Replacement thmpy is gen 
erally considered helpful in maintaining the 
body at optimum efficiency since some <5 tbe 
vitamins play an important role in tbe heal 
tng of wounds. 

Several of the vitamins have been shown to 
have special significance in the relation to 
healing of the wounds and infections. VUa 
min C is required for the production and 
maintenance of tbe interceUular cement, es- 
pecially in tbe capillary bed and In tbe 
coDagenons tissues. Lack of or deficiency of, 
interceUular substance in the granulation t±i 
sues and capillary bed results in hemonrhago 
into the wound space and into the bordering 
tissues, prolongs tbe lag period, retards fibro- 
plasia and delays the development of ade 
quote tensile strength in the wound. A itudj 
^ Dnnphy of s urgi cal wounds made in rats 
U^g npra diets deficieDt in vitamin C 
sbow^ that fibroplasia progressed well and 
ground substance was present In adequate 
amounts. The anfmali were unable to utilize 
the basic materials for the production of 
collagen, however except in the presence 
of vi tamin C 

Vitamin C Is also Invxjlved in protein 
roetaboUim through its effect on tyrosine 
and phenylalanine metabolism. Experimental 
studies Lind and Crandon inmente that 
mirnTT degrees of vitamin C defidency are 
not very important from tbe standpoint of 
wound healing However prolong^ dofi- 
deocy is associated with marked interference 
with the healing process. Like bypoprotetoe- 
mla, vitamin C defidency may be a causative 
factor of wound disruptiOD or dehlscenco. 
Vitamin C is to the normal heeling 

of wounds and to the maintenance of their 
strength Pirani and Levenson have reported 
evidence that scar tissue seems to be more 
sensitivo to vitamin C defidency than is 
nonnal connective tissue. In normal guinea 
pigs wbo were injured, allowed to h^ for 
six weeks and then started on diets defident 
in vitamin C, tbe previous scar became 
swollen and hemorrhagic when scurvy de- 
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is formed and produces firm union of the 
•evBred ends. Studies of Mason have shown 
that the tendon ends start to proHfemte 
about the fourth or fifth day after suture 
and to send out bands of cells and fibrils 
Into the adjacent tissue. If the tendon Is 
Injured or If It Is stripped of Its blood supply 
necrosis Is likely to occm and delay the 
process After the fourth or fifth day the ten 
don Itself begins to prollfemte and to send 
cells Into the coagnlurrL If the gap Is not too 
greet, it may be bridged by proUferatliig 
cells of the tendons themselves. 

Muscle does not regenerate but heels by 
granulation and scar tissue formation. Pro- 
liferation of fibrous tissue from the muscle 
sheath and the Intermuscular septa forms 
new fibrous collagenous tissue which unites 
the separated muscle and reetores Its func 
tioiL A minimal amount of scar tissue necee 
saiy to fill the wound defect to the muscle 
Is advantageous, since It Is apt to produce 
less interference with the function of that 
muscle Heeling of muscle Injuries will not 
progress until all necrotic and devitalized 
moscle is removed. 

Bone heels hv regenorutiem It has remark 
able powen of healing after injury A clot 
first forms between the two ends of £rac* 
hired bone* 'Thereafter typical proliferation 
of granolation tissue develops from the 
andosteum, the periosteum and the haver 
rian canals, along Nvlth the formation of 
caplUary buds The osteoblasts In the peri 
osteum and endosteum proliferate and lay 
down new osteoid tissue. The clot Is ab- 
scobed and replaced \jy vascular tissue and 
new osteoid tissue. Calcium salts are then 
deposited In the osteoid tissue malting It 
firm and known as callus The supeifluoui, 
or excessive external cellas Is largely or 
completely absorbed tmtil the normal con- 
tour of the bone is restored. Healing occurs 
more rapidly in long bones than in flat 
booes. Bones with little or no periofteom are 
apt to heal slowly Immobilization of ftac 
hired bones Is particularly essential for heal 
tog The repair of bone at the site of Injury 
or tofection may bo so complete that ft may 
be impossible to detect after one year 

Carillags may or may not heal bv regen 
eration, depending upon Its location Artioi 
lar cartilage to Joints does not regenerate 
whereas costal cartilage* can regenerate pn^ 
vlded the pertchonorium Is present and 
viable. Only the latter produce* parent cells 
capable of producing adult chondrocytes 
which l eproQuoc cartilage 

Composed of mesothelJum, ufout mem 


bmnes such as tho peritoneum, have great 
power* of regoneratiem E>onudtog of perl 
tODoum from large areas of tho wall or the 
abdominal cavity has been shown to be fol- 
lowed by early regeneration of the peritonea] 
surface 

As toon as the surfaces of the mucous 
membrane of the gasirolnUstlnal tract are 
united by suture on exudate forms and »po1t 
the union. This exudate is Invaded by gran- 
ulation tissue from the tubserous caDnnective 
tissue. Healing Is usually more rapid than to 
other epithelial tissue. The united mucosa 
which has been inverted into the lumen by 
tho suture undergoes more or less necrosis 
along the suture line. As this sloughs off, 
however granulation tissue forms and is 
then replaced by new mucous membrane 
which may In every way resemble the nor 
mal tissue. Thus, healing is by granulation 
of the entire wall except the raucous mem 
brane where it is by epithelial regeneration 
Mucous membrane of the gastrointestinal 
tract has exceptional poNvei* of regeneration. 
Components of nereous titsue do not re- 
generate unless a neurilennia sbeoth Is 
present Nerve cells which have been de- 
stroyed do not regenerate However the 
various fibers of the cell may regenerate 
when the cell itself remains viable Division 
of a peripheral nerve may be followed by 
growth of the axon to a p^phernl direction 
and function may be restored. The connec 
tivo tissue which grows more rapidly tHan 
the nerve fibers may surround them and 
impede their further growth Wounds of the 
btoto 0.^ rptoni cord beoi by the pioliSera 
tion of the glial-rupporttog tissue. 
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creased rather than decreased the necessity 
for preciso diagnosis. Specific infections, and 
not clinical syndrome* must be treated 

NATURAL MECHANISMS OF NONSPECmC 
RESISTANCE TO INFECTION 
The human body is constantly exposed to 
a variety of miCToorcanisms Certain varieties 
are resident iKrrmjiuly on the external and 
intenwil lurfacei of the body Others are 
present on inanimate objects in the environ 
ment In health, roan lives In eoullibrium 
with the microorganlftni to which no Is con 
ftantly exposed This tolerance is due to a 
system cif anatomic:, phyxtologio and c^Dalar 
defenses whldi afForo protecticra against the 
microbial hazards of everyday life. 

The anatomic (mechanical) barriers to 
Invasion by microorganisms are both exter 
nal ai»d internaL The external defense* In 
elude the epithelial surface* of the iltin, 
respiratory tree, gastrointestinal tract and 
trrtnary tract. Hair foUidc* and secreting 
glands in side and mucoos membranes are 
potential avenue* of invasion of bacteria into 
deeper structure*. To ensure protection 
against Infection by external barriers, clean 
wounds are promptly closed try suture or 
ildn graft Rumple* of internal barriers ore 
the fasdol plane*, the muscle compartments 
and the serous membranes, such as pleura 
and peritooeum. These internal borrferi 
govern, to some degree, the direction and 
spread erf Infection 

Physiologic defenses against Infection 
which dilufe cw discharge barferia are exem- 
plified W the washrog and diluting action of 
tears, sa/iva, mucous secretiems, gastric {uices 
and bile, and by the mechanical emptying of 
the intestinal and urinary tracts. 

The principal cellular defense* are the 
phagocytes and reticaloendcrthelial ceDs 
which dear bacteria and their products from 
the tissues and the blood stream. Their ac 
tion is enhartced by droulating antibodies 
(globulins) and other aonspeafle anti- 
microbial lystcnu, such as complement The 
production of specific drculating antfbodle*, 
as to the response to the injectimi of tetanus 
toxoid. Is the basis for attempting to httmu 
nize an indMdna] against a particular dis- 
ease. 

FRINCrpAL MICROORGANISMS OF 
SURGICAL IMPORTANCE 
The great majority of diseases ore caused 
bv mlcToormnisini which come from bunuui 
Others are caused by microOTgan 
hms from souTce* exterual to the bodj la 


OF Surgical Importance 

most situations the nature of the ofiendfng 
microorgnnlsms is more Important in deter 
mining tpedfio therapy of infections than is 
their source. For this reason, knowledge of 
the prlndp^ types of microorganisms and 
the Infective processes aisodat^ with their 
activities Is of hmdamcnlnl importance in 
diagnosis and treatment 
'fte three major group* of microorganisms 
that hav'e a causal relationship to Infections 
are the bacteria, the fungi and the viruses. 
Fortunately roost bacteria and fungi can be 
stained easily and studied by relatively sim- 
ple techniques and their sensltis'itles to 
chemotherapeutic agents can be estimated 
in vitro Bacterial infections are encountered 
roost frequently Bacteria may be gram-posl 
tive, retaining crystal violet or graro-nega 
tiv^ releasing crystal violet and taking on 
the counterstain Thev vary in size and sMpe 
and, in this respect, arc grouped a* coed 
bacilli or spirochetes Tbe\ mav grow aerob- 
Icaily or anaerobically In cUulci Infections 
they may be present slnglv as in betnolytic 
ftreptocoecal cefiolitis or they mav be pres 
cut in a corobinaHon of sexTral species as 
In acute secondary peritonitis bronchiectasis 
and b ur n s sepsis. 

cnAju.F05rrrrc ^crtitjA 
Suphylococcu The roost nuroerous infec 
tions are those caused by the ubiqtiltous 
staplwlococd, such as Stapnylococcus aureus 
or awus Staphvlococd are knomi to pro- 
duce a whole range of metabolites hemol 
ytins, leokocidirL flbnnolyiin, hyaluronldase, 
coagulase and entcrotoxin. In some wav 
these metabolite* influence the diverse Tna-ni 
festatlons and coniie of staphylococcal In 
flamroations. There is hardly a Hymi* or 
system of the body which may not be the 
rile of staphylococcal imnlvemenL These 
organisms manifest themselves clinically in 
three prfndpaJ fnrmt 
Clroiinacribed purulent necrotic lesions 
are the roost common and may Involve any 
site of the body They may be localized, 
locally invasivo or assodatea with bacterc 
mio, \rith or withont metastatic abscess. 
Response to treatment characteristically is 
skm and the staphylococci perrlst irotil cure 
is complete. Antibfotic sensitivities very ac 
cording to the antibiotic and the duration 
and Inteaiitv of Its cororounal osage. Bac 
teremla may also arise as a complication of 
mnn olatioD of a vein and intravenous ad 
ministration of fluids The lesions of soft 
^es seen roost frequentl\ are poronvchlai, 
fnronclet, carbuncJei and portoperative 
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Th« term *fni«cttoo* deootc* ari inSematti 
toxy conditton attending the eartry and multi 
pHcatlofi of micanorganijnii faa the body 
There are many factor* from which are de 
rived the miociple* of peventkm and meat 
ment of tboae hafectkms of concern to the 
aufgeoo. 

'uie f>Tijptomi and diaracteriitic* of dlni 
cal Ij^ectlOTa differ greatly with the fpedei 
and viraleDce of the cauial nathogea*, the 
tlirues and aiuitomic part* ot dve oody af 
fortfid, fee general cor>dlticra of fee lodl 
^■idual and ^ extent and duratton of the 
I^ection. The prcacnce of mlaoorgaidjmj 
on fee iVln aw moctm* membranef of fee 
body &od in fresh tnumadc %voau>fe is not 
“infection" but U “contamination.'' Patient* 
who require rurgical pTOcedurei fe *ud» 
fihiation* are referred to bj •contamhiated 
case* " The diitinction between contamina 
tkm and Infection U »ometiroes dlfflcnlt Ad 
\’Grte change* may be manifest only hy 
delayed hewing, exceaarive scarring or faflure 
of “take of iHn grafts 

In fee preebemofeerapy era, buecti^ 
were deaignated as "nirglcar wh«3 few 
were treated by opetmtion Since the avaib 
Pact A2 


ahQity of chemotherapy tfi |f dearfgoatioQ hue 
ojcluded many cases that forroerlv would 
have been included in the surgicol category 
At present there are three t)"!)®* of infoctioia 
hnportant to the mrgeon (1) jupporative 
fnnammatkms having a course profotmdly 
influenced hv surgical intervention, (2) in- 
fections complicating operative proradore*. 
and (3) incidental or coucurmit infectkmi 
to body s±la» remote from the Befd of opera 
tion. 

The prwent knowledge of prevention and 
troatinent of mkrobial disease* stems from 
fee development of aseptic techniques *ince 
Lister and from advance* in bacteriol^ 
Jnummolo^ and antimlcmfeial therapy 
greatest advance ha* been fee discovery of 
fee antibiotics. As a reroH, a slgniflcant 
decline has occorred during the last two 
decades in fee once uncontrolled streWo- 
coccak pnemnococenj and cfewtridial Infec 
tions among patients to surgica] wards Ofeer 
infections, nevotthele**, have not dUappeared 
since the advent of gujUmlcrobUl therapy 
and their threat mnoini a continued source 
of anxiety in all fields of surgical eodoavor 
Forthennore, antibiotic therapy ha* fn- 
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of animals and man Tbo germination of 
Implanted spores and multiplication of \'Cge- 
tatlNC bacteria can come about as a result 
of ischemia, the presence of coldum salts 
(soils) the deoxypenotion of tissue by pro- 
liferating aerobic teictcria or Iw autolyxls of 
dead tissue*. Torigcnic clostridial Infections 
are unicjue since the dinfcal picture is deter 
mined by thdr toriiu and pr^ucts of breaL 
do^\■n of Involved tissues. Prevention and 
trentment are siogfcol, immunologic and 
antibiotic. 

Under proper conditions Cl. teUmi prtv- 
Uferates at the site of Its lodgment without 
any characteristic changes in the local 
n-otmd- It elaborates a torin of extreme 
potency The incubation period is four 
days to three v.'eeks or longer depend 
log somewhat on the character extent and 
location erf the nound. The torin passes 
along pe ri pheral nerves to reach the anterior 
horn cellt wh^ its action results In cbarac 
tcristicelly palnfnl muscular contractions, 
primarily of the masseter and neck muscles, 
and secondarilv of the trunk The*e confcrac 
tioni can be reproduced in esperimental 
by Injecting cRirified tarin. Active 
fmmnnlfy ij pr^ocen by tetanus toxoid, 
passive immonity by tetanus antitoxin. 

Clostridial royosi^ (gas gangrene) is a 
rapidly spreading edematous myooeatjsis 
developing In severe wounds of muscle and 
bone. It rauha f ro m the Invasion of Iscbemfc 
muscle by sporo-beartng organisms of the 
genus Clostridium, particularly Cl perfrin 
gem Cl nooyl and CL aepti^m CL per 
fjingens occurs most frequently Changes in 
other organs include necrusls m the Iddueys 
and degenerative changes in the liver A 
fl/trate erf CL perfringem contafai a galaxy of 
enzymes inchidfaic alpha toxin (ledthinase) 
leukoddm, fihrlnolysl^ coUagenase and bya 
hutmldase. Experimentally the principal 
lethal factor is alpha toxin (lecHhlnase) 
affecting capUlary endothehum and sarco- 
lentma. This factor phis the modifleatkm of 
the ground substance by the action of hya 
luronidase and fihrinofyrfa is responsible for 
the development of wirt gangrene. Collage 
nase also plays a part fn me local spread of 
clostridial fnfectlon. The widespread ineta 
bolic disturbance is probably associated with 
the peripheral vascular failure that Is a late 
characteristic of the disease. Since the avail 
ability of penJcdDln, enthusUim for poly 
valent gas gangrene antttorin therapy has 
Waned. Tcnridi for active Immunity ore In 
the de\Tloppiental stage. 

Clostridial celhilttls Is a seroui crepitant 
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process of subcutaneous retroperiloneal or 
areolar tissues produced by one or more of 
the dostridla, usually Cl p^ringens In con 
tiast to gas gangrene muscle Invasion is 
absent and syster^c effects are less pro- 
nounced 

Ihierpernl clostridial septicemia Is an in- 
fection which becomes lethal rapidly unless 
vigorously treated and is characterized by 
sndden fatravascular hemolysis and periph- 
eral droulatoTy failure. 

THE cnASI-KECATfrE BACILZJ 

The princlpel gram neOTtive baeflU of sur 
gica] Importance are the coli-aerobecter 
aerogenes groups and the various species of 
Proteus and Pseudomonas, They constitute 
a large part of the normal Intestinal flora and 
ordinarily they are not harmful wthin the 
colon \Vhen they reacb tissues outside the 
Intestinal tract they cause disease particu 
lariy In the lungs, the urinary apparatus 
biliary tree, peritoneum, blood itremn, me 
ninges and necrotic tissues Antibiotic semi 
tivlties of gram negative becQU vary Nvith 
the species and i^vrdual strains within 
spede* Treatment Is directed at correcting 
underlying pathology eradicating the locus 
of infection and adhinctive antimicrobial 
therapy 

Gram negative infections of the urfnarv 
tract aro manifested by Inflammation and 
smooth muscle spasm, dysuria and pvuria 

Infections of the biliary apparatus usually 
accompanv Inflammations due to obstruc 
tioo or biochemical disorders 

Acute bacterial peritonitis is usuaHv poly 
bacteria] the gram negative bacteria con 
stituting an important part of the total flora. 
Include are anaerobic forms (Bacteroldes 
species) which are present also In mixed 
putrid infections of wounds and of the 
penneum. Exhtrichia coU and other coll 
forms do not prodace a foul odor when 
gro\ving In sterile pus The putrid odor of 
appendiceal peritonitis is prinmrily the result 
of prollferatioD of anoroblc bacteria, prlnd 
pally Clostridia, Bacteroddes and anaerobic 
strep tococci- 

Tbe osnal portal of entry for grom-noga 
tive bttdlll causing bacteremia is the genito- 
urinary tract, the gastrointestinal tract or 
an extensive thermal or traumatic wound- 
Bacteremia f ro m these organisms may gi ro 
be caused bv transfused, contaminated 
whole blood or cnsterile solntions used par 
enterally The proteiD-lfpid polysaccharide 
endotoxins of gram-negatb-e tacilli all have 
similar effects following Intravenous admin- 
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mnmd in/ectioni Parotitii aod abfce**e* of 
dental origin are freqaently itnpbylococcal 
"nie Kjft tiMue fafectiom may b« precurtori 
of more serious fnfectlam such as bactere 
mia, osteomvelitis, meningitis or pneumonia. 
Metastatic itaphylococcsd absrosses may 
occur in the t^in, lung, kidney perirenal 
tiisne* or prostata 

Another form is itapb)’loct>ecal entero- 
colitis, a widespread membranous lesfoo oc 
coning fn the intestinal tract as a teqoela 
of overtptnvth of staphvlococci, os an ind 
dent of antibiotic therapy or from some 
obscure caxise foUowing resection of the 
rtomadi or colon. Its features are cbolerl 
form dtarrhe* circulatory collapse and pas- 
jage of sloughed mucosa. 

The tirird form is the severe ihocldtke lyn 
drome of ftaphvlococeol food poisoning 
attriboted to nreforrood cnletotcndn elab- 
orated by stapnyloeocct 

Siapfiylococctit anrew li now classified by 
bacteriophage typing of indivldua] strains 
into fenir broad groupi (1 II III and IV) 
Each group is further comprised of a largo 
nmnb« of subtypes. No partcular group of 
Staphylococci is exclusively associated wHh 
any typo of staphylococcal lesions. Strains 
raiistaot to peaiclBin and other antibiotics 
frequentfv <ur of the Croup HI variet)' bat 
not esxJusively Bacteiiop^ge t>piQg is a 
vaiuablo tool in the epidemiologic fnvestiga 
tkjn of outbreaks of staph>-loco<^ Infection 

Streptococci Streptoooexi are clasiifled ac 
cording to their abiiity to hemolvxe the 
blood added to agar pistes. Beta hemolytic 
xtreptocoerf ^Bbcrato an array of Tuhstances 
— enlhiogeiiic tojdn rtreptol>TiQ leukoddln. 
bvnruronldaso, strejSoktMse and desos^Tjbo- 
nydease Erythrogenic toxin is associated 
with the rash of scairlet fever Hyahironidase 
assists in the penetration of intraccBulat 
cement substances bv hydnohxlne muco- 
substances. StreptoklnAse and the ribooudo' 
axes are capable of dissoKdng fibrin and 
liquef>'lng purulent exudates. In purified 
form, they find therapeutic appUcatiem for 
liquefying blood clots and thki: pus- These 
multieirtymBtfc activities explain \he 
BpresdinC character of hcmolvtlc streptococ 
cslI ceDuStis and lymphangitis Cokmixalkm 
of granulating wounds, so-caBed silent infec 
tktns by beta hemolytic streptococci, b one 
cause of ^trre of sHn grafts to take. Jbe 
organisms produce a lytb of the fibrin ce 
meat that fixes the graft to the wound 
tuiface. 

The resistance of bemolytia itreptocoed 
to antimicrobial agents is rare. The presence 


■of a microaeraphlUc hemolytic streptococcus 
Is ojsodatod with a rare, progressive ukera 
tioa of the sldn and sub^taoeoui titsuw-- 
tbe chrcmlc, burrenving, undermining ulcer 
described by Melcnev Sensitivity of this 
organism to antibiotics varies, 

Nonhenxolvtlc and alpha hemolytic 
(Sfrfptcccccus fecalis Streptococcu-i ciri 
dant) ■tteplococd are usually less virulent 
than the hemolytic variety Nonhemo- 
lytic itreptococcad Infection docs not have 
characteristic cfinical feoturei For this tea 
son, identification of the organisms and cni 
turing for sensitivity to antibiotics are im 
portont as guides to therapy Singly or in 
combination with other organisms the non- 
hemolytic streptococci and Sfr tiridant are 
assodated \vlth the abscewo of dental caries 
liver abscesses subacute bacterial endocor 
dltti and infectiems of the urinaiy’ tract They 
are freouentiy found In the peritoneal exu 
dale following perforations of the duodenum 
and in esnpvmui of the gallbladder They are 
present in the mixed flora of perttonitU 
following perforation of the appendix or 
colon 

Anaerobic streptococci, sic^ or in com- 
binaHon with otW farms of Wctcria, tat 
associated with streptococcal cnyoeitii puer 
petal sepsis perirectal and tatra-abdomioal 
abscesses, wound infection from a bun^ 
bite cfuonic synergiillc gangrene of tfw 
abdominal or chest wall and lung abscess 
Their presenc* should be suspected when 
streptoroed are found microscoploally in 
stained smears of pus bat are not recova:ed 
badrriologically In ruertine aerobic cuitirres. 

MycobaoCTium Tuberculosis. The tuber 
cle bedfioi is a gram positive and acid hist 
organism producing the wcB-known disease 
of tobercidosii. The rurgoov encounters this 
disease most freqoentiy in the puhnonory' 
fvmph node, abdominal, renal and oaeous 
forms. 

Badllus Anthrads. An fioportant aerobic 
pathogenic gram positive bacillus B anihre 
cia is the causative agent of anthra.x (malig 
nant pustule) sometimes confused with pyo- 
genic coccal infection of the skin 

Spfcrodrttes. These ore less coromooly en 
countered fn surgery than the coed and 
bacilli. Those of major surglca! importance 
are the Treponema paUidum of typhtiisi, the 
Borreih cincenii of Vincent i angtoa and the 
Spirillum mfnui of rat-bite fever 

Toxigenic Oostrjdia. Clostridium tetard 
and the group of toxigenic clostridla asso- 
ciated with gas gangrene are wideh’ dis- 
tiiboted in nature, itududlng soil and feces 
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bacteria Indigenous to o particular ami of 
the lx)d) as In acute appendfdtii 

Reslstimce to Infection ma> be decreased 
by mechanical or functional disturbances or 
b} a combination of these two factors. Ex 
amples of mechanical distmbances are 
wounds of violence, thermal Injuries con 
genital anomalies, and obstructions of or 
such as the bronchus, the ureter the 
common bile duct ond the appcDdic. Exam- 
ples of functional dtsturbonces me blochem 
leal InBammatlons, such as phlebitis, chole- 
cystitis and allergies in the skin or 
respiratory tract In a few Instances bacteria 
may penetrate mucous membranes without 
trauma, as in typhoid fever amebic or 
bacillary dysentery and tuberculosis Infee 
tion (fupe riu fecOon) may also arise as a 
complication of antibiotic therapy In the ab- 
sence of prior tissue damage, e.g,, stapb>lo- 
coccal pneumonia, diarrhea or secondary In- 
fection in the urinary tract 
Bacteria not only must enter bat also 
must multiply in tissue* before they can pro- 
duce harmful effects. The microorganisms 
fnaUv Implanted to tfsrues rna) be so few 
In number or of such low patbogenldh 
that they are destroyed by defensive mecn 
anlsms the body ^tbout cllnfcal evidence 
of Inflammation. This accotmli for the fail 
UTB of Infection to develop in every’ open 
wound. If the number and character of the 
Invaders ore suffldent to overpower the m- 
fistanco of the tissues, the bactela multiply* 
they also release toxic metabolites and gain 
a foothold at the site of lodgment 
Local Effecu. The response of the host is 
to localize and eradicate Infection by means 
of inflammation— a reaction which manifests 
itself locally and systemicolly The proUferat 
ing microorganisms and tneir metabcdltes 
act as ftiim^ to whldi the tissues respond 
by a series of Interrelated progresiivo pbe 
oomena (1) localized cellolar destruction, 
(2) IncreasM capillary permeability and 
lonnatlon of edema, (3) sticldness of the 
endothelium and (4) muginatlon of leuko- 
cytes and entrance of vartous cplb Into the 
Injured tissue. One or another phase may be 
Inconsplcaous or predominant, depending 
upon the bacterial ipedes 
The reaction of fuflammation is an at 
tonpt on the part of the body to localize tiio 
proliferating bacteria at their portal of entry 
and thus prevent tbeir general dissemination. 
Globulins, antibodies and fibrinogen pass 
Into the Reeled area, creating a fibrin net 
Work and thrombi, which prevent the in- 
fected material from leaving tbe area. Cer 


Inin species of bacteria maj enhance fibrin 
formation (staphylococci) others ma> re 
tard Its formation or actually destroy It 
(Cf. perfringens hemolvtlc streptococci) 

The effort at Exatiem Is occompanled by 
the accumulation of phagocytes and reticulo- 
endothelial cells Phagocytosis Is retarded by 
reduced blocxl flow as In shock and reduced 
body temperature, and by deprivation of 
oxygen as In larger accumulatfcms of pus. 

As the leukexyte wave deteriorate* macro- 
phages from the local tissues and the bkxxl 
make tbeir appearance:. They Increase in 
number remarimbly and actheh pbagocy 
tose and digest the Invading bacteria. Spe- 
cific antimiCTobial thcrapj by means of 
bacteriostatic or bactenrfAd action, assists 
phagocytic octivlty The development of 
macropbages Into fibroblasts supplies tbe 
active elements for regeneration and repair 
formation of scar tissue and the willing off 
of foreign bodies. 

The longer a microbial Inflammation per 
fists, the racjre harmful fts effect becomes. 
In addition to necrosis, abscess fonnation 
and retardation of absorption of exudate 
may prevent collapse and appositiem of the 
tissues and may cause fonnatiem of a per 
ststing sinus cn- fistula. In certain organs 
inch as brain liver or hmg, function may 
be serionsly fropaired Cripplfaig adberion* 
may form on serous membranes snti as 
pleura. Joints or bowel 

Exudate may be absorbed by lymphatics 
U may spread or be converted to pus ctt be 
v-ascuIaThted, Le^ for m granulation tissue 
Stated In another way tbe infection may 
evolve by (1) restoration of tissues to nor 
mal, as In hemolytic streptococcal lymphan- 
gitis (2) localtotion, absesas formatkm 
resolution and scar fonnation, os in caubun 
cle- (3) granulcjmatous reaction, as in an\ 
chronic Inflammation, e.g., actinomycosis, or 
(4) dissemination of the infection. The 
route of spread may be by continuity as In 
phlebitis bv conti^ty as in osteomyehUs 
form paronychia, by lymphatics, as in strep- 
tncoccaJ cellulftis or via the blood ftreom 
Ihrwigh blood vessel erosion. 

Syncmic Effects. The metabobc alterations 
and systemic manifestations of infection are 
reflections of the extent and severity of the 
disease. Breakdown prodnets of bacteria 
and tissue proteins act upon the hcat-regu 
lating center altering the thermostatic level 
at which body temperature is regulated 
Chills are associated with vasoconstriction 
Failure to lose body heat resulb in fev-er 
Whn vasodilation and sweating take place. 
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istration diUlj fever prostration and vary 
ing degree* of pcrlpbei^ circulatory faihiro. 
Bacteremia is Affi rrilt to eradicate and may 
be lethal 

Gram negative badllaiy meningitii pro- 
duce* no fpedflc manlfe*tatlon* and li dlag 
nosed bv bacteriologlc studies 

Many fpedes of gram-negative badlll can 
not dlge*t total protetos Le they cannot 
Invnde living tissues, but they can asilmilate 
amino adds and peptides- Proteolytic en 
rymes in dead or devitalized tissue and In 
pas provide degraded proteins which act 
as a nutritional pabulum for the growth 
of gram negative bacilli. Their enzymes are 
capable of producing lysis of a blood clot 
and of exciting a discharge that is penlsteDt 
and Interferes with tissue repair The dis- 
charge may be Irritating and cause excoria 
tkm of gldn. Drainage of pas and removal 
of dead tissue and debris are necessary for 
complete eradication. Scar formation, stnuse* 
and flstnlae are frequent seqttelae of per 
silting gram-negative infection of soft tis 
sues and bones 

Proteus like other gram negative badllL 
tmiallv produce* infection only when fonna 
outside Its nonnal habltat-tbe intestinal 
tract Proteus mlooorganlsms tmd to in- 
creftse In number in the bowel when coll 
form bacteria are suppressed, e-g after 
broad-fpectru/D antiblotie therapy rManheH 
mav result 

Pseudomonas spedes are pathogenic wbeo 
introduced into areas devoid of naUiral de 
femes or In the presence of otiier pathogenic 
organisms They cause Infections of womidi 
and bums, meningitis whan introduced bv 
lumbar puncture, and urtnarv tract infec 
tion wbm introduced by catheters or im 
sterile solutions. A characteristic green pus 
Is formed. 

Gram-negative badHarv infectiom en 
countered less freanentiy are those caused 
by Sahnonefla, lucn as typhoid badlU and 
paratyphoid badDL Their manifestations In- 
clude Intestinal perforation, cholecystitis 
periostitis or absce*M* of aoft tissues and 
bone. Other gram-negative badllary Infec- 
tions Include chancroid caused oy H0- 
mopMlus ducre^fi and granuloma Inguinale 
caused by Donovcniii granulomatis Tulare 
mia Ij caused by PastsurtUa tvlcrtntis the 
local manifestations being a nonhealing nl 
cer on the hands or face and enlargement erf 
the regional Ivmph nodes 

Fz/yci 

Fungal diseases may be luperflclal or 


deep seated. Epldermopbvtosis of the feet, 
an ctample of a tupcrndal mycosis. Is fre- 
quently the portal for spreading pyogenlo 
Infection. Erysipeloid, commonly kiwwn as 
“fish-handlers disease. Is a cutaneous dls 
ease of the hands due to Erytipelcthrix 
rhusiopatkiae which affects those who han- 
dle dead animal matter The deep mycoses, 
such as actinomycosis, blastomycosis, coc 
ddloldomvcosls hlstoplasmofls and nocardi- 
oali, arc relatively uncommon Fungal super 
Infection of the respbatorv tract and bowel, 
e g., moniliasis may follow protracted 
course* of antibiotic therapy especially In 
debilitated Indlvlchials. 

The most common of the deep mycotic in- 
fections, elfrrfcfl) actinomycosis, if caused by 
two organisms Actinomyces bocis and No- 
cardia. Both prodne© gramilomatons sup- 
puration and a predominance of abscesses 
and fistulae Clinical actinomycosis Is usu- 
ally a mixed infection wherein Identlfica 
tioD be made of Actinomyces bonis— the 
anaerobic ray fungus of Wolff Israel. Iti 
cHnical reception lie* tn the observation 
of the sulfur granule characteristic of the 
fongus chister In pus Nocardiosis is an tn 
fectioD caused by a streptotbrlx organism, 
Nocordio asteroides being representative 
True sulfur granules do not occur but pax 
tides compel of mycelial threads and fi 
hrin are recognizable in pus. The organisms 
yield an abimdance of myceHal forms on 
culture. 

rzRPSJEJ 

The principal entitle* due to vinise* en- 
countered In surslcal practice are herpes 
awter lymphopatnla venereum, homologous 
fenum jaundice and cat-scratch disease 

FROTOZOA 

The principal surface infection resulting 
from antmal paiaslle* Is caused by EnUi 
moeha Wsfolyrtca the etkiloglc agent tn 
omeblc colitis, ameblo hepatitb ab- 
scess 

EFFECTS OF XHCROBIAL FNVASION 

Requisite*. The primary requisite* for the 
development of infection In the body arc 
alteration of the cellular environment and 
the entrance, estabMihmeot and nmltlpllca 
tion of pathogenic bacteria in the locus. In 
fecdon may be associated with the entry of 
microoTganlsms into normally sterile tissues, 
as in a traumatic wound Involving muscle or 
other deep structures, or It may be UBodtited 
with conaWoTU which support the growth of 
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grc*5l\‘c tpread or beginning of locallnition 
and fuppumUorL 

Elxliau^on of pabulum, accumulation of 
metabolites and dc%clopmcnt of antibodies 
culminate hi a doercaiod metabolic turn 
over and a decline In the number of mlcro- 
oi^nbms present In p>ogcnlc infection, a 
wniUng of! and on accumulation of pui and 
necrotic debris result in abscess formation 
M this stage, antibiotic therapy Is supple- 
mentary to the rclc?ase of pus and necrotic 
debris 

These three stages are Important in the 
timing and response to cherootbempy They 
also ser\’e as guides for operative Intcrven 
tkm and supportiv'e therapy 

Usually laboratory studies ore required to 
confirm the etiologic diagnosis. In addition 
to tbeir antibioUc sensitivities, etiologic di 
agnosis implies the isolation oikI identifica 
tion of the causal microorgaiiisms in exu 
date, blood (blood or bone marrow culture) 
or biopsy material ( tuberculosis or fungal 
granulomas) For quick presumptive dlag 
nofis, as in actinomycosis, infection of the 
urinary tract, gonorrnea or vTOund infection, 
a stained smear of the erudate may reveal, 
in a matter of minutes, \tduable information 
concerning the mlcroorganlsnis present Iso 
latloQ of the mJeroorgaaisms and culture 
sensitivity tests famish the troe criteria for 
the selertlon of antimicrobial agents 

In roost actrto phases, reliance upon lab- 
oratory results is obviously not possible be 
fore tnerapy most be Initiated. Once these 
results are obtained, the pro^ therapeutic 
measures can be adopted Colture sensitivity 
tests make possible correct selection of an 
antibiotic or a combination of antibiotics, 
early recognition of iniicd Infection and an 
indication of the expected course of the dis- 
ease by virtue of this knowledge of the in 
vasiveness toxicity and biochemical prop- 
erties of the microorganisms. Present knowh 
edge of the action of antibiotics indicates 
that no effect from ly'stemlc- antibiotic ther 
apy ii to bo expected unless the mlcro- 
OTganisms are sensitive In vitro Moderate 
sensitivity suggests that, if an increase to 
the dosage is feasible and safe, a favorable 
therapeutic response Is possible 
IVhenever deWatioo occurs In the expected 
response to therapy or when second^ in- 
fection by antibiotic-resistant orgtnlims Is 
antibiotic culture-sensitivity tests 
•honld be repeated. Precise laboratory Hta g 
noils is also imperative in all itapitylococcal 
noospodfle infections, such as those of 
uie urinary tract vphidi do not respond to a 


trial of empiric antibfotlo therapy wdthin 
forty-cl^t to seventy-two hours, in recurrent 
or motastasfcdng Infections and in acute and 
chronic Infoctionf In which the surgeon is 
tmablc to determine the etiologic agent b> 
clinical evaluation. 

Errors in DiagnotU. It must be stressed 
that the growth of bacteria to culture doe* 
not necewarily exclude the presence of an- 
other etiologic agent or d i sease. Staphx’lo- 
coed, streptococci or other microorganisms 
ore h^uently Isolated from foci whlda ac 
tually Have as their underlying basis fungal 
lofet^On tuberculosis a neopWm or other 
lesions. Positive cultures taken from them 
may represent contaminants or secondary 
Invaders. Also In poly-bactcrlal Infections 
such as acute secondary peritonitis lensl 
tivily <3ata on aerobic organlsras witiiout ac 
companding anaerobic cultures may be mis 
leading. Conversely tbo report of “no 
growlh* may or may not be vahd. If inocula 
tioQ OP suitable media was delayed, swabs 
containing erudate may hav-e dried out If 
fmv in number the organisms may have 
died in the interim. The culture roedia may 
DOt have been suitable and microorgajilsns, 
such as anaerobic specie*, mav have been 
missed because proper cidture technique* 
were not emplov^ Cultures mav hav-e been 
discarded brfore sufficient time had elapsed 
for the development of slow-grcrwing organ- 
isms. 

If the organisms cannot be demonstrated 
by repeated smear biopsy or culture, and 
if microbial disease Is strongly laspected, it 
may be necessary to resort to agglutination 
tests as in typboid fever or to complement 
fixation and/or sldn tests, os in tuberojJods 
or chancroid. Other indiiuct diagnostic pro 
ccdurei todode roentgenographlc shidle* to 
test for the presence of i^trating disease, 
congenital anoinalies acquired abstruction, 
sinuses or flstulae. 

It is especially important to rule out 
causes of pain a^ fever other than tbo#e 
due to infection, which are not influenced by 
antibiotic therapv Among the»e are virus 
infections of the resphalorv tract, liver or 
cenhal nervous system or mononucleosis 
uomnicrobial mflaramatlons, such as phle- 
bitis or infarct, cholecystitis, re^nofeD 
teritii and ulcerative colitis coSagen dis- 
eases; metabolic diseases, such as thyTO- 
toxicosis or drrhoiis and neoplasm, bloixl 
dyscrasias, lymphomas, sernm ridmess and 
drug fever 

Local Tharapenue Hreaaura. These fn 
dado (1) protection jroci trauma (2) 
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the temperature tcndi to drop Ai tlio body 
temperature incrc£i5ei, the resptnitory rate 
and, to Q lencr extent, the depth of retp l ra 
tkm Increaie, The curdlac rate also tnereoset 
Plasma and electrolyte loss may be re« 
fleeted in bemoconccntiation and other 
changes, such as reduced blood volume 
The augmented excretion of nitrogenous 
products In the urine is evideiice that pro- 
tein destruction is increased If peripheral 
vascular resistance li reduced to a ilgnlficaut 
degree, a sharp fall occurs in blood pressxiro 
and vasomotor collapso may occur 
The shock syndrome accompanying over 
\vhdmlng infertloni may be duo to causes 
other til on effects on peripheral vessels 
Other mechanisms which may cause shock 
are reduction in blood volume direct effect 
of infection on the heart, adrenal iniuffl 
ctency anemia arvd vitamin defldeocy 

COLLATERAL I>.FLLJENCEA ON THt 

COURSE or rNFECnov 
Local Tactors. The elhnlnaticra of tofec 
tkm and initttutkm of tissne repair are 
hampered uhen (11 the blood supply to 
tbe area Is tmpalrea (2) blood dots, ac 
cumulations of serum, foreign bodies and 
devltali^ time are present, (3) Urge 
accumuUUouj of pus ore under tension, cut 
ting off tbe circulation and aartafltng phagi> 
cytic BCtivitv (4) rigid fibrotic ^vaIU are 
formed whkh impede collapse of tissue de- 
fects and sterilization of the cavity (5) ob- 
struction is present and Impairs physiologic 
function of on organ such as in the bremebus 
biliary tree or lower urinary tract, (6) the 
exposed surface s^xrund is subject to rein- 
fection, (7) superimposed trooma of any 
sort Incieasei tissue damage ftiH furtber- 
(8) movement delays locafization and en 
hances the nbsoiptioo of toxic products 
from the Infected area (0) dependent po- 
fitkm extremities slows resoKition of 
edema, and (10) drainage of accumulated 
exudate and iWbridemesit of neciotlc tissue* 
are delayed ot inadequate. Tbe rationale of 
surgical treatment He* in the correction of 
these factor*. 

Systcoilc Factors. Certain systemic factors 
also Infloenco tbe conrso of infection (1) 
cardiovascular shock, anemia, agamma 
^buHnemU or bone roarrow suppression 
Sm any cause; (2) metabolic starwrtion, 
uncontrolled diedwte* or neoplastic caoicxl^ 
(3) bomlOTial Cushings disease, »trw of 
tnafor surgical procedures, and (4) Ihera 
peutic prolong treatment using corti 
OTSterolds, nitrogen mustard, irradiation, or 


other bone marrow depressants or antibiotic 
therapy culminating In superinfeetkm from 
alteration of the Irnligenous flora of the 
body The rationale of supportive treatment 
lie* In the correction of uiese factors. 

PRINCIPLED OT TREA'nrENT 

The basic principles of treatment of bac 
terial tofiarnmationi consist of early dinlcol 
and ctiolo^ diagnosis, the Institution of ap- 
propriate local and gencxal supportive meas- 
ure* and specific ontimlcroblaJ therapy De- 
tatii of the applicQtkm of these principles 
win necessarily vary with the nature and 
location of the infertlcm. In general, hersv 
ever some or all of them may be applied to 
produce a beneficial effect 

Early Accurate DUgnom. Tbe dlagrKMts 
of infection U based upon the history clin- 
ical manifestations and the Identification of 
specific etiologlc microorganisms. Little diffi 
cultv Is encountered whOT the clinical pat 
tern conforms to that usually associated 
with das slc al hrfcction of the bodv arc# In 
volved. Obttadea to accurate ctiologic diag 
nods pTCJOt themselves when tnfectiems are 
atypiad or when they involve deop struc 
turns such as the neck and tbe cavitary or 
{pms. Under such cdrcumstances it may be 
necessary to caij upon every appropriate 
diagnoftic aid avafiable 

C^efnl history of the iHnesi and a phys- 
ical examination mav suggest tbe ipe^c 
etiology of the infection, Mlcroorganlims In 
the b^y develop and reproduco in a pattern 
roughly following their growth patterns In 
vitro 

Tbe incubation period, or lag phase. Is 
the interval between contamination of the 
tissues and the onset of infection. During this 
period, the reaction of tbe tissues to the 
products of bacterial metabolism has not 
progressed infflciently to produce the typ- 
ical local signs and symptoms of Infeotlon 
CllrUcal manifestations aurlng the Incuba 
tlon period are vagoe headache, malaise and 
fatigue. The incubation period may extend 
over a period of hours (hemolytic strepto- 
coccal sepsis ) days (tetanus) or weela (tu 
berculosla) 

There is a phase of rapid, constant growth 
—tbe time of greatest microbial actfvltv— 
when the organisms can bo influenced most 
effectively by antibiotic therapy This period 
Is evident by tbe general and local Qllalcal 
manlfestatioru of tnflarnmation— chilit, fever 
leukocytosis pain, tendemoas, dlicolorttion, 
swdllag and Hmltation of function. The peak 
of dje disease is evidenced bv either pro- 
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jet up b\ bacteria caiucs destruction of tis- 
tuc or is luIRcientl' acti\-o to produce a 
focus rcsultinj; in pronounced constitt«tfonaI 
s\'Ttiptoms ond sifRis- This Is cipedall) true 
whtii the activT; focus Is In a structure not 
essential to the bodv ejL, a corvgenilal 
aoomal) the appendix, fpillbladder part of 
« lung, utcrlno tub© or l\'mph nodes, 
Wltcno-cr dead space Is present, its ellm 
Inatlon Is ncccssar\ for total eradication of 
Infectioii, c-g;,, in sinus tracts, Estulae and 
cavities with rigid xin>'ieldlng n^tiIIs Infected 
thyroglossal, brnnehiogenic, derrooid or 
plionldal c^tts and other foci of chronic In 
fectlon. 

Supportive Pleasures. Supporth'c therapv 
fa deigned to hasten the natural processes 
of recos'er) and to combat the <^ects of 
infection The >*arious measures erapkn-ed 
are analgesics and antipyretici for rebel of 
pgfn, fes'er and restlessness administration 
of fluids electrolj-tes vitamlm and calories 
to meet increased metabolic demands in ad 
ditSon to normal losses transfusions of whole 
blood to correct anemia, blood loss or re- 
daeed blood N'olucne- gamma globubn to 
correct hj’pogammaglobuUDemia, and N-aso* 
pressor drugs to combat peripheral dfcuk 
tory collapse. Further supporth*© therap> 
also Indodes ooncurreol treatment of on 
deriving cordlcnuscukr metabolic or bor 
monol cDDdItions. 

Speofle treasures. These Include the ad 
mlrdstratlon of anbtadm, sera and antimi- 
crobial agents The purpose of specific ther 
ap) is to interrupt the natural course of the 
dfaeasc. E-Xcept for tetanus aoUtorin in es- 
tablished tetanus, the use of vaccines, sera 
and antitoxins for the treatment of specific 
infection has been supplanted largelv by 
•pedfle antibiotic therapy Vacemes and tor 
aids continue to be important, bowev'er in 
inducing specific activ”© mtmunib in the 
host 

PRINCIPLES OF ANTISfICROBIAL 
therapi 

There are certain basic principles In util 
iring anttmlcrobfal tfacrapj to combat In 
fections. 

The exact site of the faifiammatkm must 
be localized from the bistorv from pbjTfcoI 
**®®iDaUon and fro m appropriate dtagnos 
be procedures. The cauiatix'e agent must b© 
frolated and cultures for antibiotic sensitiv 
‘tie* are to bo taken \vhene\-er possible. In 
Id wh/ch if is not possible to obtain 
•^tiirei or tn which the cultures cannot be 


relied upon, the chnicnl rvndrome must die 
tato empiric selection of the antibiotic. 

The l^ic principles of management have 
not changed, nor b antibiotic tberapj a 
substitute for tri^ and pnrv’ed Indicnticms 
for surgical Interv e ntion. Antimicrobial tber 
apy however has modified the time for ap- 
pUcation in certain situations 

Antibiotics must be ghTn In doses suffi- 
cient to contact the causative organisms at 
the site of the lesion This demands knowl- 
edge of the drugs pharmacologic and tod 
cologic properties and of the ph)’sfologic 
and pathologic barriers to Its diffusion into 
the tissues. If no response has been noted in 
the usualK accepted time the Indications for 
the use of the antibiotic should be resfewed 
olticallv 

A *ingl> effective antibiotic is pr e f e ii ed 
whenever possible The nsc of a comblna 
tion of two or more antibiotics simultane- 
ocuI> administered separate!} or as a sin^e 
mlx^ preparation should be based on bac 
teriologlc studies showing tint the Infec 
tious agent Is resistant to slnde drags, bot 
susceptible to a specific cornmnation. Tbe 
prlDcipel indlcatiom for combdoabon anti 
mJcrcbia] therapv are' (1) in the topical 
emplo^ent of nonabsorbable drugs of 
limited spectrum, radr as pohm>’xin, bad 
tradn and neomycin, far mited infections of 
•Idn and granulatiDg wounds (2) In tbe 
oie of drugs vritb pofcntialltie* for rapid 
emergence of drug-resistant mutants dor 
Ing treatment, e.g, micrococcal Infections 
treated with er>thTOUiycfn or novobioctn and 
streptomycin, (3) far the treatment of des 
perately ll| patients with suspected Infec 
tions of unlmown etiology until bactorio- 
logic studjc* ore availably and (4) In the 
treatment of staph) locoixal bacteremia, 
menlnglris or pneorocote, and In gram nega 
tive sepsis resistant to sin^e drugs, WTien 
drugs are given m combittstion, ^ doses 
of each member of the pair should be given 
for optimal results. 

Supportivo therap) to bolster host re 
ristance and correct deficits fa a necessar) 
complement to antimlciDblal therapj Ste 
roid therap) fa reserved for support of pa 
dents receiving these drugs preoperativel) 
and for support of patients u-ith septic bac 
terial shock until the lesion can be controDed 
by standard treatment 

Tbe nwrt Important Itojitations and dan 
gen of antfmkrroblal therap) are diagnostic 
errors f>-mpto<natic rather tl^ specific 
treatment masking of serions Infection with- 
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avoidance of tecondary Infectfon and tuper 
Infection, (S) beat (4) IncWon and dndn 
age (5) dinrldement (6) extirpation of 
infected foci, and (7) elimination of dead 
space*. 

Protection against tratuna ii provided bv 
total body rest In lerioos infections and by 
local rest, induced by bulky compression 
dressings, splints, sllna and adhcilvo strap- 
pings as in the case of extremities Rest and 
imnwblliiation also furnish protection of 
the lesion from additional trauma such os 
acddentnl bnmplirg or striking of the area 
of Infection ana manipuiatlcm of the lesion 
bv the patient or other*. Gentleness during 
ftamlna tion and changes of dressing Is also 
0 requisite as is application of bon^ges in 
such a manner that they cannot cause con* 
rtriction or friction 

Protection against sccorKlary Infection inv 
plle* special csire during exposure of the 
open wouiid in order to avoid tuperinfec 
tion It also requires avoidance of ingress of 
bacteria from dredngi soaked thxou^ with 
exudate. Soaked dr«^gs must be dianged 
immediately 

Heat may be applied kxally to Incsease 
blood Smv and for comfort The appllce 
tion of heat particularly in the form of hot 
soaks, has bm snpplanted largely bv dry 
treatment since tiw adveot of antibiotic 
therapy Objections to using hot sooks are 
delay of irrdslon and dralMW until skin 
nocrosii has occurred, pre<fi»potltion to 
swelling, tendency of sodden tissues to nar 
TOW drainage cxi^ possihiHty of sateUite tn 
fections from the wet envlronroent and of 
superinfections from frequent exposure of 
the wound and danger of thermal infury At 
t the principal use for moist brat Is to 
crusts ana minute particles of de- 
vitabxed tissue from the superfidol dirty 
wound. 

The purpose of Incision and drainage Is 
to provide an exit for a collection of jm* 
and necrotic debris. Antibody cellular and 
chemotherapeutic dements from tiie blood 
stream may then gain acce*s to residual 
areas of infection and provide conditions 
for rroond healing Drainage by aspiration 
with a sterile needle and sjringe may be em- 
ployed for diagDosii and for removal of pus 
In situations where secondary infection or 
dUtorbance of function by indsion and 
drainage poses a major threat Examples are 
early pericarditis, pleural empyetoa and sup* 
purativo arthritis. The osp^tions are re 
pested whenever exudate reacco muhtie a. 
totillatioo of a aohrtlon of an appropriate 


antibiotic Is freqiieirtlv empkryed In cor>- 
{unction with removal of pus by aspiration 
Proteolytic enzymes and irrigating fluids are 
u»ed occasionaDy to promote d raina ge by 
Ihlimlng of exudate in sxich orens ax ilnus 
tracts the pleural cavity Joints and a para 
Ivzed urinary bladder 

The indsion Is made large enough to pro- 
vide on adequate opening in the cavity It 
Is placed In such a maimer that gravity 
drainage Is obtained and, insofar as possi 
ble It follow* the lines of tendon of the 
sldn to avoid an unslghtlv scar or a tear that 
later mav interfere with function of the 
part. Id critical areas, such os the hand or the 
node, core must be exercised to avoid dam 
age to blood vessels, nerves and tendons. 
Culture of exudate Is ahvuv* taken os a pre- 
caution against any dlagnostio or therapeutic 
error Drainage is enhanced and maintained 
bv the use ot^uie wtcki, rubber plastics 
or catheter*. Tn»e drains establish a chan 
nel from the surface to the center of the 
cavity If proper sterile precautions ere not 
taken durtog a dmnge of dresuring*, sec- 
ondary Infedions are a frequent compUca 
tiom Drains are shortened a removed os 
soon as Jt Is apparent that the dlsiduige has 
tubsidedL If drains are aBowed to remain 
too long, a rigid waBed tract may develop 
and pcanlst, In addition to the Wtord of 
secondary Infection. 

A patent bronclnis is a requirement In the 
resolution of puhnonary disease. Free flow 
of urine and bile and of bowel content* is 
also a necetsitv In wrinarv bfflaiv and cn 
tenc infections Antibiotic therapv there- 
fore, is not fuDy effective when calculus ob- 
structs the urinary tract or biliary tvttem 
or when there is a subarachnoid block or a 
block of a sec i e ti ng organ The obstruction 
roust be corrected before antibiotic therapy 
is maxtaaDv effective. 

D^bridenient— often an accompaniment of 
Indsion and drainage— has for its purpose 
the elimination of harmful factor* such as 
foreign bodle*, hematomas, loculationi, ne- 
crotic »lou^ and abscesses In granulation 
tissues. Precise excision when there is a high 
level of antibiotic* In the blood is regarded 
a* the opport u nity to eliminate the piuhiro 
necessary for bacterial growth and, at the 
some time, alknv the antiblotlQ and host de^ 
fense mechanisms free ac c e ss to residual 
bacteria on the Wound- 

Extirpation of fod or center* of microbial 
activity is a spedollxed form of debridement 
It Is advantageous to extirpate the local 
focus whenever the infiammatoty jjtucei* 
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nosrrAKvsiTc RCHTioNsinrs 
Antfmfcioblal (Imp ma> alter these rela 
Ikmships tn the tUme response In the Im 
munologfc response and in tl>c lactcrrial 
flora tndiRcnous to the Iwd) 

Vlicnitjons of Tissue Rcs|H)nsc Whereas 
ebemothemp) is aimed ol stcTiliz.iHon of the 
fnfecti\*o pnxn'ss— a goal mrcK achieved— 
rcco\XT\ (sm cml\ be obtained b\ means of 
the defense m<?clxanlsms of the l)od\ Anti 
aetkm ma> injure the Infecting agent 
lufficicntl) to alter its Ins’asis'cncrss or to re- 
duce its ablHt) to produce harmful sub- 
itaoces When the number of organisms is 
kept to a minimum bj on anUmicroblal 
agent, a knecr lest;! of resistance of the host 
mas be effective In (diccking spread of In 
feetioo and promoting recover) There is do 
cooviocing evidence however that diemo- 
therap) inactivates the todc metabohtes of 
haetCTia after thev have formed and entered 
the general circulation Consequent!) in 
order to minimize the effects of the infection, 
large accumulations of pus must stiff be 
drained, antitoxin must be administered for 
diirieDl tetanus, hopelenl) damaged muscle 
rnost be removed promptl) In gas gangrene 
and circulation must be supported in vascu 
lar collapse due to gram-negativ'e badllary 
eudotoxemia. When Indicated, general meas- 
ures must also be instituted to bolster the 
bo^ defenses. 

’Ine tissue response mav also be modified 
under drcomstaiices In vvKich the drug sup- 
presses moltiplicatlon of microorganisms but 
does not eradicate them. Wth bacteriostatic 
drug tberap) onl) temporary response ma) 
occur In sadi as acute osteomy 

elttis, p)-ekmephritis, staphylococcal emp- 
yema and subacute bacterhd endocarditis. In 
this way on acute infection may bo <xm- 
'erted to a chronic one. 

Altcmtions of Iramonokjgfc Rcipome. As 
the intensity and duration of therapy ore 
“odffled by antibiotic therapy the immuno- 
logic respemse of the host may also be modi 
fied. This alteration is of no serkmi cooie- 
(ptence in many acute bacterial Infiamma 
dons, but in otben It ma> be. For example, 
in typhoid fever chloramphenicol may 
P^atiy accelerate recovery but a relapse 
occur in some patients as soon as the 
is withdrawn. At times an alteration of 
^ immunologic response may be desirable. 
For example, infection with beta hemolytic 
rireptocoed Ij often followed by the devel- 
opment of antlstreptolyiin antibodies 
occaslonall) by the development of rbeu 
otatic fever If the Infective process can be 


lnterrupt(xl (atrlj and completely b) a bac 
tcri(tidal drug such as penidUln the de- 
velopment of antffxxlles and (rf rheumatic 
fever can be prevented, presumably by In 
terfrrrencc vv’itn host reactions. 

Alteration of Mfcrobul Flora. Blood 
borne antibiotics have an effect not cmly on 
mkroorganlsms of the Infectious process, 
but also on members of the bacterial flora of 
the body wherever thev reside. Dmg-sus- 
cepUble members of the nonnal flora are 
suppressed and an imbalance is created 
which mav in itself lend to disease— super 
infeetkm- Patients are espeoaffy vulnerable 
to superinfections who have lowered re- 
sistance associated with anatomic defecis, 
cachexia f rom any cause, blood dyscrasias 
and honnonal or metabolic disturbances. 

In debilitated patients the bectarial flora 
of the nasopharynx is suppressed, allowing 
resistant staphylococci, collform bacflli and 
y'eosts to multfely fiwly these r es ista nt 
fomu occaskmally cause thrush, pneumonia 
or septicemia. In women taldng large oral 
doses of a broad-fpectmm antibiotic, the 
normal vaginal flora mav be suppressed per 
mittlng marked overgrovvlh of y'eosts this 
leads to moniliasis. In postoperativ'e pa 
tieots, in whom alimentatlan by mouth Is 
interrupted for o few days, suppression of 
fecal flora may lead to over growt h of stapby 
locoed and to staphylococcal enteritis. 

Disturbances In normal microbial flora 
give rise to secondary disorders other than 
fuperinfection. Nutritional defldendes mav 
occur when the normal intestinal flora is 
suppressed for a long time. Bleeding mav 
develop because of a deficiency of vitamin K 
that fa normally lyutbesized in part by the 
Intestinal flora. 

HOST DRUG RELATIONSHIPS 

The condition of a patient governs the 
route of admlnlstraticm and choke of anti 
blotux Coma, paralytic Ileus and vomiting 
are examples of conditions which may pre- 
clude the oral route of administration ei 
cepl by gavage. The inability of certain anti- 
biotics, such as badtiacfn, polymyxin. Van* 
mycin, neomycin and itreptomycin to be 
absorbed into the general circulatloo after 
oral administration precludes oral use of 
these drugs except for intra-enteric action. 
Peripheral circulatory collapse or other cause 
of Interference with absorption of a drug 
from the upper gastrointestinal tract Is also 
a contraindication for oral antibiotic thcr 
ap\ Under such drcumstances, intramus- 
cular or Intrav-eDous therapy is neccssarv to 
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DRUG-PARAJITE RELATIONSmPS 
It hat been noted that, in vitro \vo are 
dealing with rapidly proUfeniting micn>- 
organitnu in continuout contact with a 
known concentration of dmg in a citlturo 
medium of fixed composition In the body 
environmental facton and cor>ctnrtnitk)ni of 
antibiotic* vary widely 
Antibiotic tberaw ii optimailv effective tn 
early acute mlcromal Inflammations Moat 
bacteria responilble for Ins'advc Infections 
are extracelmlaT in location and ore readily 
accdslble to phagocyte cells and anthnicn> 
bUl drog*. As the letkm progressea the 
bacteria in the periphery of the lesion con- 
tinue to proliferate rapidly while those in 
tlio center of the focus, finding less suitable 
conditlona for growth, multiply leu rapidly 
and are less tusc*ptible to drug action. Dor 
mant, or slowly metabolizing organisms 
thus may lurvlve hi^ concentrations of anti 
biotic and, subsequently may produce a 
dtnical relapse of infection. 

Diffnskm of AnUblotk*. The longer the 
Infection perxlitt the less likely U the posri 
biilty of a blood borne drug reaching the 
infected tissue* In therapeutic concentra 
tions The lesion Induced by the mlcrtK 
organism actually may “protect it from the 
drug The walls of an abscea for example, 
arc relatively avascular and may form a par 
HflU y ottftructive barrier to drugs and body 
defense medianismi Ffbiin depoills If 
dense enouj^ may al»o impede diffu 
slon of an antibiotic, whereas frank pui and 
necrotic tissue may adsorb a drug and thus 
prevent Its distribution to bacteria. Once 
&keria become located within tissue cells 
the membrane mav protect them from 
drug activity Some drugs for example lionl 
aT<7 reedi about the same ooncentration in 
motiOcyt« as in the extra ce llotar fluid. \\ Itfa 
others, such as s U e p to m vetn, the intracellular 
ccmcentration is cr^ a small fraction of the 
eitraceOular concentration. Finally the 
biochemical ecvfromuent of the established 
focus of infection is a complex one and may 
result in slgDlflamt iDterference with dmg 
action. , , 

The distribution of drugs varies greatly to 
different tissue*. Some antlblotici delivered 
by the blood stream reach certain totemaJ 
organs and othen do not In the abs^ of 
large accumulations of pus, parenteraUy m 
miSrtered antibiotics are effertive ag^ 
acute infectioos involving soft tissu^ n^ 
parettcbvmA, biliaiy tree, perit^ avfty 
^ urinarv tract. Diffusion of the drugs 
from Hood scrum into these tissues appears 


to bo facilitated by the reoctkjn of Inflam- 
mation Diffusion from blood into acute 
tofiaininations in bone the pleural cavity 
dse tracheobronchial tree, the braJn aral the 
meninges results In local tissue and exudate 
levels which are lower than those obtained 
In blood scnim This handicap is overcome 
by incTBasing the total dally dose of anti 
biotic and bv supplemental topical appllca 
tion where feasible 

The tetracvcUoes ond chloramphenicol 
tench the brain in therapeutic coTw:Tntra 
tions via the blood stream, bat penicillin, 
streptomycin and erythromycin do not In 
the meninges, sulfadlatlne and chloranv 
phenicol oifiuxo readily from the blood, 
whereas diffusion of penicillin and the tetra 
cycUne* Is sli^t unless acute Inflammation 
Is present Pmenlerally administered sulfa 
divine penldUln and erythromycin can be 
detected to poncrcotic tecretiona but rrot the 
tctracvciines, chloramphenicol badtracto or 
polymyxin The tetiaiyclme* and erythn>- 
mydn can be assayed In therapeutic ctmeen- 
trations to the prostate and prostatic secre- 
tion* whereas only a trace of penicillin 
rtrcpt omvdn and chloramphenicol may be 
fou^ when optimal blood serum levels are 
p r e s e nt The toternal compartEDents of the 
eye are barred from blood borne antibiotic* 
with the exception of chloramphenlcoL 

Topical Therapy TopicaJ therapy to ad 
dttion to or to plax» of perenterai therapv 
may be of value for the localized lesion The 
prindpeJ fadlcationi for topical therapv are 
(1) accessible Pseudomonai Infection*, as in 
externa] otitis ( pol^yxto ) ( 2 ) proved 

monlllal Infections (nystatin) (3) super 
fidal infections ca\i*e4 by rafcrooiganlsms 
sensitive to vitro to the antibiotic employed, 
at infected grarralatiug surface* and (4) 
Infectious tn rertous of the body difficult to 
reach by blood borne drug*. Good nursing 
core of the lesion is an important con 
comltant of topical therapy 

The reoulilte* for sucoetsful topical ther 
apy a« absence of necrotic tissue, susceptl 
bflity of the organisms to the antibacterial 
agent use of an agent that is netthor al 
lagestc nor toxic to the tlisue cell* coiatant 
and adequate contact between the rite of 
the infection and tlw drug and prevention of 
recontamlnatlon of the wound with resiftant 
organism* by a rigid aseptio technique In 
wound management Badtracto, neomyefn, 
polymyxin, cWcjramphenlcol and the tetm 
cycxlne antibiotic* are preferred for local 
therapy because they are tuualJy ^ve^ to! 
oateo when so admlrristered. 



Host Dnur Relatiovsiiips 


55 


nOSTrVK\SlTt RtLATtONStlirs 
AnlhnlcToblQl dnip^ mn\ niter these rein 
fwnshipj In the Ui^ic rcNponsc In the Im 
raunoVjdc response nnd In tltc lindcrinl 
flora Inuipcnoiit to the IkxIj 
M terailons of Tlsstic Rcs|K)n\c. Wlvcreos 
chemotherapy Is nlmpil at slcrillriitlon of the 
fn/ccti\t! process— n ponl rnreh ncitim'cci— 
rrcoN’cn can oiil\ bo obtained 1)\ nunmi of 
the ddetiH* meduuilsms of the fjodj Anti 
Irfotfc action nin> Injure the Infcctlnp agent 
Juffidcnlly to alter Its Inrashxmess or to re 
ducc its oblllty to produce luurnbil sub* 
stanew. When iIh; number of organisms Is 
Lept to a minimum by an antimicrobial 
agent, a lm\xT kr\*cl of rciistnncc of the Itost 
nia\ be dTcctlx'c In cbccldnp spread of In 
feetkm ami prorrwllng rcco\‘cry TIvero Is no 
cOTN-incing evidence Ivowcv’cr that ebemo- 
therapN fnactlvatca IIk; toxic metabolites of 
hacte^ after llicy hav’o formed and entered 
the general circulation. Consequently In 
order to miobnizc the cfFccts of the InfoCon, 
brge accumulations of piu must still be 
drained, antitoxin must bo odminlstercd for 
c^cal tetanus, hopelessly damaged muscle 
be removed prompCiy in gns gangrene 
^ circulation must be supported In vascu 
W coHapte due to gram neffatK-o bodllary 
endotoiemla. WTxm Indicated general mca»- 
Jira mttft also bo Instituted to bolster the 
bo^ defenses 

tissue response ma\ also be modified 
'iiider circumitanccs in wklch the drug sup- 
pessei rmildpllcntlQn of microorganisms but 
does not eradicate them Wth bacteriostatic 
drug thaapy only temporary response may 
Id diseases such as acute osteomy 
pyelonephritis, staphylococcal emp- 
and suha«ite bocterW eodocordltis. In 
mb way an acute Infection may be con 
to a chronic one. 

Alterations of Iminimologlc Response. As 
Intensity and duration of therapy are 
by antibiotic therapy the (mmuno- 
response of the host may also be modi 
This alteration Is of no serious coose- 
In many acute bacterial infiomma 
but In othen It may be. For example 
^^trohoid fever chkrrainpbenlcol may 
accelerate recovery but a relapse 
ocair In some patients as soon as the 
withdrawn. At times an alteiatioD of 
e faiummologlc response may be desirable 
Or example. Infection with beta hemolytic 
~^tococcI Is often followed by the deral- 
®Pnient of antistreptolysin antibodies and, 
^^_®^isloDally by the development of rhen 
^ .,r-^^.^fever If the Infective process can be 


Inlcmiptcd carlv and completely by a bac 
Icrfcftbl drug such as penidifin tho de- 
velopment of antibodies and of rheumatic 
fever can lx* prevented, presumably by In 
tcrfcrcticc with host reactions, 

Alicrallnn of Aflcrobial Flora. Blood 
homo antibiotics have an effect not only on 
mfcTOorgan/sms of tlw infectious process, 
Inil olso on members of the bacterial flora of 
the Ixxly wherever they reside. Drug-sus- 
ccptfljle members of the normal flora ore 
suppressed and on Imbalance Is created 
whidi mav In Itself lead to disease— super 
Infection. Patients ore espedally vulnerable 
to supcrlnfcctions who hav-e lowered re 
flstanco ossodated with anatomic defects, 
cochexia from any cause blood dyicrasias 
ond hormonal or metabolic disturbances 
In debilitated patients the bacterial flora 
of tho nasopharynx is suppressed, aDowing 
resistant staphylococci, coliform badlll and 
yeasts to multiply fiwly these resistant 
forms occasionally raose thrush, pneumonia 
or septicemia In women taldng large oral 
doses of a broad-spectnun antibiotic, the 
normal vaginal flora may be luppresse d per 
mitting roarlced overgnWh of yeasts this 
leads to moniliasis. In postoperative pa 
tienb in whom alimentation by month Is 
talemjpted for a few day's suppresslcn of 
fecal flora mav leod to ov erg r ow th of staphy 
lococd and to stapbylococad enteritis 
Disturbances In normal microbial flora can 
give rise to secondary disorders other than 
superinfection- Nutritional defldendes may 
occur when the normal intestinal flora ii 
suppressed for a long time. Bleeding may 
develop because of a aefldency of vitamin K 
that is normally lynthesized In part by the 
intestinal flora. 

HOST DRUG RELATIONSHIPS 
The condition of a patient governs the 
route of administration and choice of anti 
biotic. Coma, paralytic llerus and vomiting 
are examples of conditions which may pre- 
clude the oral route of administration ex 
cept by gavage. The inability of certain anti- 
btoUci, such as bacitracin, polymyxin, lann 
mycin, neomycin and strep tomy cin to be 
absorbed into tho general drculttion after 
oral administration precludes oral use of 
these druM except for intra-enteric action. 
Peripheral circulatory collapse or other cause 
of interference with absorption of a drug 
from the tipper gastrointestinal tract Is also 
a contraindicBtlon for oral antibiotic ther 
aiw Unfe such dreumstances intramus- 
cnlar or intravenous therapy Is necessary to 
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Innire blood bomo delivery of tbcTHpeutic 
conceotratlom of the drug 

In fome paticnti the adminlftration of 
ontlbiotici may be attended by harmful ef 
feet*. They may be claaitfled Into compUca 
tlonj catu^ by »ensltlzatlou and direct toxic 
efiecti. These effects may be manifested with 
the first dose of the drug and are known a* 
Idlosyncratlcs, However toxic symptom* 
mually do not appear until the patient ha* 
been receiving dAig therapy for several day* 
Direct drug toxldtlea are aaodated with the 
use of large dotes of a particular drug pro- 
longed course* of therapv frequent repeti- 
tion of short course* or topical appUcetloni. 

The toxic manifestation* of tne varlou* 
antibiotic* are lifted in Table 1 

ANTIBIOTICS AND THEIR IMPORTANCE 
IN SURGICAL INTECnONS 

Practically all of the antibiotic* are avail- 
able In thrw dosage forms tablet* or cop- 
fxiles for oral adminlrtrahon, vials of the 
ftorlle drag to be used In sohitloas for to 
tramuscnlar totravenooi and local to)ec 
tlons, and topical preparatkms In the form of 
dry posvdert, ointments, lotkms and solo 
tlons Confusion often occurs becaose of the 
VBiiooj proprietary name* that different 
manufacturen have given to the same anU 
biotic. Therefore, the phydeian should be 
famtHar with the generic name of every 
preparation. 

PenloUhL One of the first of the antibl 
otks, penldlltn, has been and itiD is po- 
tentialty the most useful of all of the 


antimicrobial ageoti. Group A hemolytic 
strertococcal infections peritonitis osteo 
mywtis pneumococcal pneumonia, syphilis 
gonorrhea, anthrax, gas gangroDo and Wolff 
Israel actinocnycoiis aro Indlcatioru for peni 
cUIIn therapy This antibiotic Is highly ef 
fective against ftaphylococcal Infections 
when the organisms aro penicillin sensitive. 
Pesildllln Is the drug of choice for prophy 
laxls a^lnst Impending hemolytic strepto- 
coccal and tccdg^c clostridial Infections. 

The dosage form and amount of the drug 
to be given depend entirely on the sensl 
tivlty of the organism and the nature and 
location of the te*lon Penidllta G 250 mg. 
given orally every four hours alone or with 
probenedd (Benemld) administered con 
currently to blockade renal secretion of the 
drug. Is adequate for streptococcal Infec- 
tion* in dremnstnnees where Intramuscular 
penicillin therapy is undesirable. For Intra 
muscular therapv there Is a choice be tw ee n 
soInUon* of aqueous penicillin G to produce 
especially high, but short lived, blood levels, 
and reporitory or depot forms sneh as pro- 
caine penldl/to G In aqueous soIotloD to 

f uoduce lower thoupeutic blood sernm 
evels for a period In acess of twelve houn 
Intravenous drip of an aqueous penidlUn G 
solution produce* a high and more or less 
constant blood level 
Unfortunately the general application of 
penlcillto for susceptible Infections ha* been 
curtailed because a significant number of pa 
tieats have become sensitized to the drug. 
It was mentioned previously that penicillin 


PENICILLIN O 

yTREPTOMYCINS 

CJILORAMPHENICOL 

tetracyclines 

erythromycin and 
OLEANDOMYCINS 

novobiocin 

RISTOCETIN 
VANCOMYCIN 
NEOMYCIN AND 
EANAMYCIN 

POLYMYXIN 


TcM* I Tvdt RrcctiMU »f Affntt 

Alkrpc Reaetkaoi n«ba tr u p Uum lo-iai] ricknat-like exfan«thv 

A-r-mathh kaftphyiactic tbock atot»cl dermAti&s. 

canUct densBtltk To-dya (wrepto m y du ) deafoM (dlbyrlraMrepCoisycin) 
drag fever ccainophHia, tmnent cTlmdrurU. 

SUa a ' u ptioot — rare aptaidc aitcsiiA, otben m oader te tit y il ioa. 

Stin erupdom — rare vomittn* diarrBcA, itooaddf f^omixk proctitk, entero- 
<TJifh fupciiafectlan fren ovqgr o vrtfa at namXMOt or^tnaim (Staphylococa, 

Manilla, PKOCkmOO**, Protoa) tlirmnhnphti4Vtl« ■fhrr lnii « i a.4TT„nto r «rirm 

NanKrn. vewuMny dUrrbea. 

Skin cTupCkm, eodnophlb* granukpenU, ycBow plucna. 

SklnmipdatM (fiarrin druffevv DeutiopeauL 
)U4w er up tkmi pbkWtU. h m a r eama roota fever 

Xopie*I — faarmle*!, except la pertewal cnrity apoea, napirUDry arrefC from CFver 
dosage in pslfe^ (oeoniT'^*- Oi»l — lo« ttook Injrctioo lUe — 

Paremeral — d eaf a m ncphrotcaldty 

Tofjtal— b*nnle« mbet rare ln)ectioei lite, pain, head a r hr hy p o theti n fever- 
trsmiort albumlauria, cyllodruria. 

Topical— i*nnk*- r*tbea rare la}«tim dte, paha, trmnalcnt nephrotoiicity 
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nUo hoj n dlmtnlshing iphero of Influence 
In $taph> )ococcal infc^oni beenuso of the 
gnn\’lng provnlcnco of rcriftnnt itnifns. 

A tenreh for drugs eflfcctfv'e ognfnst staph 
ylococcf resistant to pcnldllln and other 
antibiotics has led to tbo dUco\T*r> of 
baeftradn erythromycin^ oleandomycin ris- 
tocetin novomodn, vancomvdn and kana 
raj-cin Other antibiotics ^vill undoubtedly 
be disco\Trcd and added to this Ust. These 
antimfcrococcal drugs usually shou no otws 
resistance when us^ with tho ma/or anti 
blotics Their action roov be bact^cstatlc 
( erythromyclm oleandomycin, no\’obloclo) 
or bacterid^ (badtradn, vancomycin, 
kanamydn) It Is preferable to dve erythro* 
mjTin and noNTibiodn orall> whereas kana 
mydn, \’ai>coraydn and badtradn must bo 
administer e d bj injectiem, ercept when used 
for intra-enteric infections, such as staphy 
lococcal diarrhea, becouio of failure of ab- 
sorption from the benveL Badtradn Is espe 
daily useful for topical therapy of pyogenic 
Infe^oos because of its low allergic po- 
tential 

Streptomycin This drug is bacteriddol for 
gram-oegaUve and gram positive bacteria, 
faic^dlng tubercle badUL ^th gram positi >‘0 
and gram negative organistru coninioal) have 
mutants v.hlch ore resistant to high concen- 
trations of streptomycin- These may emerge 
after three to five days of streptomycin 
therapy and supplant previous susceptible 
flora unie*s all infecting bacteria have been 
destroyed during that IntervaL For this 
reason, sUeplomvdn is usually employed In 
combination with another drug to which 
the organistns are also susceptible 
At present there are four sets of dreum 
staDCes indicating systemic streptomycin 
therapy (1) in tuber^oris therapy being 
rupplOTented bv another ontitubercular 
drug such as isonlazid or parn-amlnosali 
cylJe add, (2) in subacute Mctexiol endo- 
carditis, adding penicillin, (3) In secondary 
bacterial peritonitis also using penidllfn 
and (4) in misceHanoous gram negative 
badllaiy infections. Among the more Im 
portant of the latter are bacteremia, ur inar y 
tract infections and menlngltli. Streptomycin 
Is given intramusculariy in doses of 2 to 3 
giTL a day for acute nootubercukms infec 
tions and tt is administered in divided dose* 
at ^-hour intervals. The dosage In tuber 
cu«*li It 1 gm. given three times a week. 
2© problem posed by the development of 
•trejHomvdn-resistant strains tn the treat 
roent of tuberculosis has led to a conttmiing 
search fc» antftnbeTcular agents. 


Neomyan. The antimicrobial spectrum is 
essentially fhe same as of streptomycin but 
with only selective cross-resistance. How 
ever nephrotoriefty and ototaxfcfty have 
confined its uses primarily to oral and top- 
Icnl administration. It is sometimes used 
Intramuscularly in divided doses of 0 75 
gm a day in life-endangering gram-negative 
sepsis which Is complete!) resistant to other 
agents particularly that due to Proteus and 
Aerobacter Principal indications by mouth 
are for prcopeiatlve suppression of the in- 
testinal nora for treatment of staphylococcal 
enlCTitis for treatment of impending be 
patic coma in which intestinal ammotiia pro- 
duchig organisms contribute to toxemia, for 
oerusol tb^pj of chronic bronchial sup- 
puration, and for local therapy of infect^ 
granulating uncndi, 

Konamjan has essentially the same speo- 
trum of activity end dinlcal applications as 
neomycin 

The Tctracycbnc*. Tetracycline and its 
two analogues chlortetracycitoe (Anreoroy 
dn) and OTytetracydine (Terramydn) are 
almost identical (1 ) in thdr wide range of 
antimicrobial activity extending to the 
rickettsial species and Including gram posi 
tive and gram negatiy’e bacteria (2) in the 
fact that the three agents give alined com- 
plete cross-resistance (if a microbial strain 
Is resistant to one of the three drugs, it is 
usually resistant to all) and (3) in the pat 
tern of side effects inddent to therapc^c 
use. In hospitals, staphylocoed and species 
of Proteus and Pseuaomonai are frequently 
resistant and resistant coliform bacteria arc 
encountered with Increasing frequency from 
yvid e s pr e a d use of these antibiotics. The 
princ^jel untoward effects of tetracycline 
therapy are gastrointestinal upsets and re 
plac*in©nt of indigenous bacterial flora svith 
drug-resistant si>edes with impending super 
Infection. Therefore, caution is necessary 
yvhen a tctracyclmo drug is p rescribed prt> 
phylacticaHj and for minor pyogenic Infec 
tions or chronic suppurations of the icspira 
tory' tract The principal indlcatiotu for 
tetracydlne in surgical practice are (1) in- 
fections of the hver end biliary system, (2) 
peritonitis, diverticuHtis and amebic colitis 
(3) pyogenic infections in patients who are 
alJ^c to penidllta (4) gram-negative 
bacfllarv infections of the urinary tract, and 
(5) other infections in which the causative 
organisms are sensitive to tetracycline but 
are not to other antibiotics. The usual adult 
doMge of totracydliie adminlitcred onJly or 
lotm.tnKxuly ij W to L5 gm. « d,y in hvo 
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or three equal, divided dose*. The addition 
of certain excipient* (citric add, gJucosa 
mine) to caps^e* containing tetracycline 
enhances abtorption of drug from the gnitro- 
Inteftinal tract Wo the bIo<^ ftreom Follow 
Ing absorption, high concentrations of the 
drug can bo recovered In bile, rtool* urine 
and peritoneal flold Wherever luperlnfec 
tion with monllla I* a »orlouj throat tetra 
cvcllne may bo given concurrently with the 
nntimnnlH flJ drug, Mycostatln. This anti 
fungal agent Ij jdso used alone In doie* of 
500 000 units four time* a day for monllial 
Infection* of mouth, bowel or vagina. 

ChlommphenlcoL This antibiotic, pro- 
duced by chemical tyntbe*!*, ha* about the 
*ame *pectrum of effbctivene** a* the totm 
cydine*, but It produce* only a lUght cros* 
re*i*tance with them. Thu* tetracycline 
redstant organl*m* often remain chloram- 
phenicol »cn*ttlve. The toxicity of thi* drug 
for the hematopoietic *yrtem ha* been 
greatly exaggerated In the rare Instance* 
when toiicitv occurs, It follow* pnjtractod 
usage and boavv do*W often with repeated 
course* for such conditionj a* chronic bion 
chlectasls or chronic urinary tract Infection. 
In children, howevw it may follow treat 
ment for five or more dav* of such acute 
infection* a* nonipectflc npper respiratory 
bact infection* wbooping cou^ and ga*- 
troenterlti* The prtodpd lc<llcBtiott» for 
rhlgrampheniool therapy are (1) rtaphy 
lococcol, gram negative badllary or mli^ 
Infection* redstant to other antibiotic* but 
tendtive to dilorumphenlcol, (2) tvpbold 
fever (3) pyogenic infection* of the central 
nervouj fVstWi, and (4) pyogenic infection* 
of the eye. TTie u*nd dotage regimeo for 
adults 1* an initial *loedliig dose of 1 gm 
given orally and foDowea by 0.5 gm. at 
four to di or eight hoar interval*, depend 
ing on the tevorlty of the infection 

Polymyxin B. Polymyxin B a basic polv 
peptide, I* rapidly bactericidal for many 

r da of gram negative bacteria and it Is 
most urdformly effective of all the known 
antibiotic* In treating Infections due to 
Pseudomonas It exerts no action on Proteu* 
or the gram positive bacteria. Polymyxin 
produces unplemant, but usually hormle**, 
Dourotodc effects In Kxne patient* (pane*- 
tberia* dirzineo) and I* »on>ewhat nephro- 
toxic, particularly In individuals having iin 
paired renal function. Therefore, the daW 
dose mud not exceed 2.0 mg per kg per My 
In divided dotes, injected tatmmusculai^ 
for not more rhnn ten days. Pain and *wal- 


ing at the site of injection are mlnlmlied 
by dissolving the drug in a solution of » 
local anestbWc agent The prindpol indi 
cations for systemic polymyiio therapy are 
gram negative hacteremla and severe nrl 
narv tract infections, especially those due to 
Ptendomona* and for mixed lirfectioni, 
when used with tetracycline or chloram- 
pheniooL The large molecular ilie of the 
drug prevent* gtxjd diffusion and penetration 
in cerebrospinal and pleural fluid* and in 
relatively avaicular ti**ue* P»eudoroona* 
meningids ha* been treated by direct Intra 
thecal injections of small do*ei of poly 
myxln with no iH effects Topical applica 
tion of polymyxin alone, or in combiiiation 
with neomycin or bacitracin Is useful for 
turface infection because of low allergenic 
potential 

PJUCVENTION AND CONTROL OF NEW 

INFECTIONS ACQUIRED IN HOSPITALS 
Control of infection in the ho*pltal pop- 
ulation U a continuing problem To keep the 
Inddence of acqnired Infections to an ab- 
solute minimum 1* of paramount concern to 
dH Staphylococd and the vorlou* gram 
negative bacilli are most comraonly the 
cauml organism* and they are frequently 
multi-antibiotic resistant These bacteria are 
etpedally important rl*Ja for those ^vlth re 
duced general or local tissue reiirtanc©. The 
primary reservoir* of these bacteria are 
acute and chronic nippuration* and asymp- 
tomatic cairierx. Secondary reservoiri in- 
clude all hospital equipment as well as 
clothing, A mrmbor of survey* have re- 
vealed that Infection rate* in bcipitals uiing 
antibiotic* routindv as the first line of de^ 
feme against infection are higher than in 
those not doing so It has been shown also 
that rigid application bv all concerned of 
clean and aseptic techniques in operating 
room* and wards and in the treatment of es 
tabllshed infection* 1* effective in reducing 
the inddence of acquired infections among 
patients, itaff roemb^ and personneL The 
luDdamental approoches, therefore, ore two 
(1) reduction of the inddence of resistant 
bacteria and (2) redaction and prevention 
of CTOif-infections by these bacteria 

Reduction in the Picvaleoce of Drug Re 
sistant Bacteria. A* stated previously a fun 
damental principle of antibiotic therapy is 
restricting their u*e to conditions in which 
they have been proved effective. Admlnlstra 
tion of antibiotics for prophylaxi* now 
outnumbers pre sc riptions for therapy of In 
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fcctlon. T]io accepted IndicaHoni for pro- 
ph>lactic antibfotfc thcrap) ore much more 
llralted than generally practiced 
The hmttlng facton In ontibfoHc proph\ 
kill ore t]>c*c (1) the drug must bo dvosen 
in the absence of bactcriologlc data (2) no 
antibiotic ij uni\mallv effective against oU 
potential Invaders (3) the woiuid environ 
ment—tissuo necrosis, hematomas foreign 
bodies— ma) inhibit the effcctlv'cncsi and (4) 
the nature of the lesion maj prevent contact 
betwten blood borne drug and bacteria 
The principal indications for prophyUede 
ontibiotic therapy arc proN’cntion of hemo- 
b*tic streptococcal Infection and control of 
bacterial Ins'aiion in contamiruted mechan- 
ical injuries and in operationj on structure* 
of the bod\ \\hlch naturaDv harbor a large 
population of bacteria 
Antibiotic prophyhudi against m'ogenic In- 
fection is probablj of value in elective sur 
gery In (1) preventing further attacks in 
patients %vith rheumatic fever (2) prevent 
ing luboorte bacterial endoca^ds in pa 
tlenti with valvular heart dLUeoie or coo 
genital heart disease undagoing surgery in 
a oontaminQted field (3) Infanb \vith con- 
genital anomalies, (4) presence of chronic 
obstructive emphyserna and (5) patients 
receiving prokmged high dosage steroid 
therapy 

Antibiotic prophylaxis is also probably 
warranted in delay^ or nonoperative treat 
meat of acute pancreaUtii, bleeding esoph 
tgeal varices acute diverticulitis and per 
forated peptic ulcer or gastrointestinal car 
dnoma, 

Traumatic Wounds. Woxinds of soft Us 
sues do not become Infected, or infection is 
trivial and ^vound beaHng uncomplicated, 
when such injuries are suDjectod to early 
precise definitive surgerv It follows that 
antibiotic therapy is not justifiable for every 
bruised or lacerated Nvound. It is justifiable 
when operative management Is inadequate 
or dela>^5d beyond two to four hours, when 
the dan^ of invasive Infection already ex 
l*ts and when casualties have sustained 
Penetrating ^vollnds of the joints or the 
Ottjor body cavities which eitard Into strnc 
hires harboring residertt bacterial flora 
PenidDin Is probabl) the safest and most 
tested antiblotio todaj altbou^ cases of 
bypenenritlvity may predude its use and 
for the rubstitution of anotber antlbi 
Therapy is instituted at the time of 
olnltive surgery and it is continued port 
^®^velj for three to five davi. Immuniza 
ooT^against tetanus is also effected. 


Thermal Injuries. The bum ^vound re- 
quirts sjiecial consideratfon. The magnitude 
of the Injiuy often involves extensive areas 
of the b^y surface. Surgical excision and 
closure by skin graft are sometimes difficult, 
if not impossible, becouse of frequent ina 
bllity to diagnose accurately the depth of 
tbo bum on first inspection and b^uso 
secondary infection thr^tens until complete 
healing is achieved. The rationale for anti 
microbial therapy in the burned patient is 
demonstrated by the rare instances of death 
from hemolytic streptococcal septicemia 
since its institution. 

As in other traumatic wounds, di«DO- 

S hylaiii Is but one factor in the total 
lem of prevention of wound suppera 
don In the bum eschar 
Antimicrobial therapy therefore, seems 
Jnstifled onl> when (1) the total area of 
partial and full thickness bum iiwolves 15 
to 20 per cent or more of the body rurface- 
(2) an associated comply Injury increases 
Ae hazard of tnfectiem, (3) tte patient has 
concurrent respiratory tract, geiutourinary 
or oAer mogeic infection remote from tlie 
bom, (4) Ae patient is exposed to ra^tlon 
or to steroid therapv and (5) extensive 
debridement and grafting are carried 
out 

Suj-pcal Procedures in Contaromated 
Field*. In elective surgery the healing proc- 
ess is not disturbed to as great a degree as 
In the traumatic or thermal WTAtno. The 
danger of bacterial dissemination is also 
lessened by careful preoperative manage 
ment. In contaminateu fields Ae principles 
of prophylactic antibiotic tboapy are em- 
phasis on preoperative reduction of the re- 
gional bacterial flora by mechanical deans- 
ing and adjunctive antibiotic Aerapy the 
choice of antibiotic tailored to Ae bacterial 
flora of Ao region, and prevention of seed 
Ing contiguous tissues by proper quarantine 
Postoperatively antibiotic therapy Is seldom 
necessary unless spillage has occurreA Tbe 
following are exampla of cemtaminated 
case* In which antibiotic prophylaxis may be 
warranted 

Head and neck, plastic operations invotv 
Ing Ae oral cavity radical s u r ger y for fun 
gating car cinom * of Ao oral cavity and neck, 
esophageal AvertJculom. 

Thoracic. Presence of Infection A Ae 
lesion cannot be ruled out preoperatlvely' 
surgery extends across potentially Infected 
lung, mediastinal structures or esophagus 
bronchopleural or tracheoesophageal fistula, 
cardiac or peripheral vascular surgery 
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AMomlnaL Tnunduodennl choledocho- 
Uthotomy plartlc repair of bUe ducti portn 
caval fhunt for Impending hepatic coma, 
pancreotic or enteric fi5tula regional enter 
itii with fijtnla, colon resection for inflom 
mntory disease, strangulation, obstruction, 
perforatiem, cnrciDoma and after spillage 
during anastonroiij closure of coloitomv 
anoplasty with primary ckmire of wound 
evIj<OTition of laporotomv ^trund 

Olfiletric and gynecologic Promaturo 
rupture of membranes prolonged labor rcc 
tovaglrml fistula transplantation of ureten 
to bowel pelvic organ ereoteratioo 

GmiioitWnory Presence of severe urinarv 
infection valvular heart disease, extreme 
debditatlon contamination of dead space, 
postoperative extravasation of urine uretcro- 
plasty transplantation of urete rs . 

SargKol Procedures m “Clean" Operatlre 
nelds. A number of recent studies have 
shown that In patients given antibiotics 
there was an Increased rather than decreased 
rate of "dean woutkI sepsis. FoIlowlDg 
abolishment of routine prophylaxis and Id* 
ititutlon of a rigid p rogram to prevent cro« 
contamination, the Infection rate retirmed to 
the Imv level of the nreantlblotic em. Obvi 
ously chemoprophylaxis should be aban 
doned If there b no evidence that It is effec* 
tive and If there are potentialities for harm 

Postoperative ly antibiotic therapy b not 
warrant^ for unerplahied fever heart foil 
ure, cerebrovascular accklcnt, atelectasis 
thrombophlebitis or tracheostom> 

Rcdacuon of Spread and PertUtence of 
DrugRetlsuni Bacteria. The ultimate sue 
ecu in preventing %vound infection will de- 
pend upon concerted e ff ort s to decrease ex 
posure tvlthin the hospital environment In 
fection arises %vithln the operating room or 
on the wards. 

Even under the most favorable conditions 
all wounds are contaminated at operation 
and wbether or not Infection supervenes de- 
pends 05 much on precise deft surgical tech 
nlque os on any other factor Infection will 
seldom arise In wounds which are handled 
gently and closed withmit foreign bodies or 
excess necrotic tissue Measures, other tluin 
surgical techniques which require constant 
checking are those which apply to inocnlo 
tioQS of the %voxmd by bacteria from the air 
and by contact The checks to reduce these 
hazards include (1) periodic chock on 
fterilfring equiproent to insure sterile Initru 
menti, ^ovet, sohitkmi and textiles, (2) 
careful preparation of the hands and fore- 
arms of the operating team as wcH as of 


operative flekls (3) prompt change of a 
punctured glove or wet gmvn (4) adequate 
masking with a change of mask after each 
case (5) avoidance of unnecessary coover 
sation during surgery (6) removal from 
duty of all personnel who harbor any open 
inf<^on (7) reduction of tmfBc within the 
operating room to a minimum ar>d (8) pro- 
hibition of street clothing within the oi>erat 
ing pavilion, with similar regulations against 
tho wearing of operating room attire for 
ward rounds 

Since hospital personnel are carriers of 
staphylococci, tlicy should protect wtmndi 
from contact infection by the wearing of 
masks and the cmploNTnent of an aD instru 
ment or sterile glove technique or both, for 
changes of drtisings In se^c coses, with 
washing of hands before and after each 
dressing In addition, for tho patient with a 
suppurating lesion, segregation of the 
wound and not necessarily the patient should 
be tho prevailing practice. One of the main 
causes of wound infection is ourv-over of 
Infected discharges from ooo patient to an- 
other bv membon of the medical or nursing 
staff 

Physicians and attendants must be trained 
to realize that the bare hands must be con 
sidcred dirty ot aD tlnxs. Once dirty band 
ages and dressing haN'e been touched, the 
bonds must be washed before the wound Is 
treated- To avoid contamination the hands 
of the dresser should never touch the wound 
or furrounding ildn area \vhlch bos also been 
co\-ered bv arcsslngi Tbo inner dressings 
arc removed with sterile hemostnts. These 
odJ other necessary sterile articles are pro- 
vided for the dresser on a sterile foN^-el The 
latter then serves as the work area The 
dresser never touches the reapplied dress- 
Ingi with his hands. Between dressings the 
bonds are ognJn scnibbed or washed with 
hcxachlorophcoe. 

In order to prev en t dissemination of in 
fected discharges, the used dressings arc dis 
corded In several thicknesses of old nmvi 
paper or in w-axed paper bags ai>d promptlv 
InclDerated. Contamirinted initrnments arc 
tlten dropped by the dresser into a vessel 
containing germidda] solution Dressings ore 
changed only as necessary as frequent 
changes enhanco tho opportunity for con 
bunlnatioa. It is \veU to rcroomber the World 
Wor II adage that Inspection roearw hifec 
Uon 

Dressings should bo bulky and occhisl\'c 
enough to avoid soaking through, when this 
happens it should be considered on emer 
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geucy couje for redrcuing. Patienti who cfin 
do so should be encouraged to hiVo total 
baths Nvlth a gormlcidal soap such as hera 
ciloro^ene os toon as -wound healing li not 
Jeopardized ^Vhen n woitrid is droin^ tur 
glcdly it should be covered with an ocdu 
five oreoing to prevent secondary contoint 
nation through tooled or toiled dressingi. 
Since bacteria from the external environ 
nient reodny peoetmte moist gauze espe- 
cially if toakpd with terum, open wounds 
•receiving wet therapy should nave ^VBte^ 
proof (external) dressings- 

For those who cannot be prev'ented from 
contaminating theii Turrotmdings V^vi^y 
(crteoiively burned infected patients those 
with generalized itfn infections tracbeoi 
tomlca) a reasonable re^mcn of Isolation 
should be Instituted. The room or cubicle 
content! ihould be treated as henrilv con 
tamlnated. Needless to sav quarantine Is 
effective and can succeed only when it Is 
complete. 

Once infection in a wound u eartabHsbed 
there is a tendency to rely on antibiotic 
therapy— Nvhich is usuallv iueffectlv^rother 
than prompt surgicaJ interr-ention TIktc Is 
a relndxLoce also axnong surgeons to cnalce 
incisions of adrauate extent to ensure 
proper drainage This tendency to use small 
incUons 'whi<^ afford Inadequate drainage 
allows puddffng of pus and bacteria a^ 
cause* imderraiaing and nriprisonment of the 
necrotic tissue upon which bacteria thrive. 
Invasion proffressei in the depths of the tis- 
sue*, mariced by overly’ing intact ^kin that 
in Itself affords no tensile strength to the 
wound. If the infection Is aDow^ to pro- 
gress unrecognized and undrained until Wc- 
terla] invasion deistroyi fascia, disruption 
•nd/or evisceration are immineot. To de 
pend on antibiotics to abort an ertablisbed 
iQvash'e \vound infection and to treat It by 
conservative drainage through s small in 
cition are conducive to dehlsceoce rather 
than Insurance against it Advent of the an 
tlblotics has not obviated the necessity for 
Applying the prindrie of surgical drainage 
onra IP infection has become established. 
Sudi conservative treatment Erequently lecdf 
to prolonged hospitalization, many paluful 
dressing protein depletion and the rubse 
qnent devek»pii>ent of hernias The treat 
®^t for the established wound sepsis is 
rtriy adeouate, dependent drainage before 
10?° ” tisme and fascia has occurred, 
drafoage is secured, the tvouDd 
ato must be rid of necrotic tissue. The pro- 
teethe action of a p pro p r i ate blood bome 


nnliblDtics allows tho surgical (Wbridement 
of flU involved tissue without fear of ag 
gmvmting proceas or causing exteniion of 
the inv-aslon. Usuallv twenty four to fortv 
hours of lystcmfc antibiotic therapy 
control the invasive component (ceUu- 
litis) and allow adequate debridement at 
the tioy^ of dralnago. The surgeon is tkxw 
confronted ^vith an open clean wottnd, the 
treftbnent of wltich is surgical closure, either 
by snturing or sldn grafting. Such v’-oundi 
will heal bv second intention if kept dean, 
but the process is prolonged and results in 
escesrive scar fonmtion. 
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BASIC PRINCIPLES 
OF TECHNIQUE 
IN SURGICAL CARE 


By FRANKLIN LOUNSBUHY MX> 


Fraxxxjn LocnasuBT U th^ mm of a turgeon and racoicmi his education at Via 
Unioenlty of Wisconsin end Norihioestem Unharttin Dr Lovnsbuiy is an 
Assistant Professor of Surgery at Northictstem UnHarsHy HedieeJ Sciiooi He 
is peraculariy suited to describe procedures about trhleh rtsidants end interru 
are often In doubt On« may be tceU versed in the prim^ples of the cere of 
catastrophic surgical situations and yet be quite ignorant of the meticulous 
methods xchich, tohen applied promptly and fudlchusiy prevent the crippling 
complications tchieh too often foUow an apparerrily simple surglctd lesion 


EiEERGENCY ROOM PROCEDURES 

Every member of the hotue staff Id the 
«vera» geoeral hospital Is certain at some 
time daring his career to face a desperate 
situation in the emergency room. The life 
of a critically 111 or injured patient may de- 
pend upon his accurate and ^dc appraisal 
of the patient t problems aixl rapid lostftu 
tkm of therapy 

Eiamiiutioo of the Patient. An emer 
gency examination of necessity most be 
rapid and not so detailed as the more Id 
surely routiue throagh whidi the doctor 
talces an office patient or a hospitalized but 
not acutely 111 pedcnt. However It must be 
ttarching In nature and should disclose 
wlihin a matter of moments the essentia] 
pathology The presence of a bystander ndio 
^■itDessed the patients accident, or of a rel 
ati\T who is familiar with the patients med 
leal history tbmld help the examiner In hli 


search for pertinent historical data, bnt this 
information must not be obtained at the 
expense of the examination of the patient 
When the examiner is feeling the pulse be 
can observe the character of respiration- If 
the patient Is in coma, and particiilarly if he 
Is having labored respiration, the examiner 
must satisfy himself that there Is no ob- 
struction of the airway The tongne should 
be pulled forward, and if this does not re- 
lieve respiration it may be that the patient 
has already aspirated mneus. The chest 
should be auscultated for breath sounds to 
see whether the air Is actually getting 
through into the Kings. If there is any 
doobt the trachea should be aspirated with 
a smaH-callber catheter attach^ to a sue 
tioo apparatus In the conscious patient, 
continuing difficulty in respiration with cy 
anosli should sugg^ the possibility of ten 
sion poeomothorai, cardiac felJnre, a suet 
Pace 63 
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ing wound of the chest or some other acute 
IJTocew changing the intrathoradc phyil 
olo^ If a (idennlnation of the pulse nas 
established that the patient li not in cordllac 
arrest or in severe cardiovascular collapse, 
the remainder of the emmlnaticm con be 
carried out amd the Information about the 
cardiac status mentallv fitted into the rest 
of the picture assembled by the continuing 

i TflTTrinflrin n 

After the pulse and respiration have been 
checked the heed is examined It Is possible 
to palpate the cranlmn quickly and thor 
oughly In a matter of moments in a search 
for laceratlotu contuskma and swelling One 
thou]d )oo]c paitlcvJ&riy for Suid hrutog 
from the nose or ears The size and regu 
larltv of the pupils should be noted, as weD 
as any facial asymmetry appearing on dmple 
examination. The cervical spinous proceases 
posteriorly and the trachea and thyroid car 
tllages anteriorly can bo gently but eariW 
palpated for evidence of asvmriietry In al 
most the ame gesture the neck con bo pal 
pated for evidence of crepitation 

The chest should then be examined care 
fully for evidence of wounds and a series of 
respiratory excursions should be Nvntched- 
Breath sounds should be listened for on each 
side of the chest In representative areas and 
the heart tones ihoold be briefly noted In 
the rignlflcant areas at apex and base. Tbo 
ATam fning finger can be run lightly but 
quickly over rib cage on each ildo for 
^dence of rib fracture or subcutaneous 
emphysema. As the examination Is carried 
posteriorly the scapulae should be feJt on 
each side and then, anteriorly the clavicles 
As the examiner s hands are passed laterally 
along the clavicle a gross survey of the 
structures around the shoulder Joints can be 
easily made. At this point boi upper ex 
trcmitles should be quickly and d^ly pal 
pated for gross evidence of a fractme by 
moving the humerus about Its articulatlOD 
with me clavicle and scapula, and rubse- 
qucBtly moving the foreann on the arm at 
the elbow In extension and fletkm as weD as 
In supination and piouation. 

Til* patient s harxls should be moved in 
all passible dlrecdons at the wrist Most 
fractures Involving the bones of the band 
are apparent In the sll^t defonnltv or asym- 
metry produced in the area of the fracture 
Thns a fracture of the fifth metacarpal, tm 
less It Is impacted In good position ^viD pro- 
duce a sfiPTtenfng of tfw nfth Sneer as the 
fingers are bent faito the pohn ana will ob- 
sctiro the normal protrusion at the end of 
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tbo fifth metacarpal If the patient Is con 
sdous he should be asked to make some of 
the movements of the hand which \vould 
indicate Involvement of the median, ulnar or 
radial nerves These movements are apposl 
Hon of the thumb or tip of the thumb to 
tip of the little finger as a check for median 
nerve function extension of the hand at the 
wrist, or the thumb at the metncurpophalan 
geal Joint, os a test of radial nerve function, 
and the abilitv to make a cone with the 
fingers and thumb as indication of ulnar 
nerve function. 

If the patient Is unconscious wenlmeis or 
paralysis of the upper extremitv can be de- 
termlaed by raising the patients arm pas- 
sively above his face and allowing it to faJL 
If Dormal muscle tone Is present me extrem 
fty will not strike the exaWners hand which 
protects the patients face, but will faB to 
the side of IL 

Elxamination of the abdomen Is important 
In the conidouj as well as in the uncoo 
sdous patient First simple visual eiaroina 
tion should be employed to determine 
whether the abdomen is scaphoid or dli 
tended and wbethw Its moveroents are nor 
mal for a patient who is breathing normally 
with an uoinvolved diaphragm. Ncrt, the 
abdomen should be peJpat^ for muscle 
guarding, tendenrass end masses, The con 
sdous patient can give coosideTable help by 
tndkatfng whether or not there is tenderness 
in the abdomen and if so exactly where, as 
well as whether the tenderneu is rebound 
In character The palpation of the abdomen 
con be combined with gentle compresslDn of 
the thoradc cage from side to side as a 
gross method of determining the possibility 
of rib fracture. If the abdotnen Is distended 
and the patient Is unconsdous, the abdom 
Inal examination should be extended to In 
cludo careful auscultation of bowel sounds 
11 the patient if conidous and does not 
complain In porticular of the abdomen, this 
phase of the examination mav be postponed 
pending completion of the cursory examlna 
tloo of the lower extremities. 

The puhic symphyilJ should bo gontlv ml 
pated and pressed agolnit. Just as the fliac 
crests should be subjected to gentle com 
prestkm. In on effort to determine grotsly 
whether or not there li s pelWc fracturo. 
Both Inguinal areas should be Inspected and 
palpated for the possibility of a rtrangulated 
jpi pitnni hernia. It Is important to examine 
the pednetun and buttnew in both male aoc? 
female patients for any evldeiK* of con- 
tusions and particularly for any evidence of 
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\r0und5 which ml^t Im'olve the Tcctinn at 
a hlrf>cr le\*eL The icrotum should be 
quidJ) palpated and tho external urethml 
meatus of the mole examined for gross evJ 
dence of bleeding. In female potfenti the 
labia ihcmld bo gentiv separated ar>d the 
urethral orifice and Introitus briefly In 
rpected 

At this point, attention can bo directed to 
the Imvcr extremities as the final part of the 
emergenej examination. The contoor and 
i>'mmetr> of these extremities should be cx 
amlned and then the tissue sbouM be poJ 
pated gentl> but deflnlteh in search for evi 
dence of fracture of anv of the long bones 
In the conscious patient, \T)liratar> effort 
should be requested to see that there is no 
limitation of motion of an) of the mafor 
muscle groups or of arty Joints, In the un- 
conscious patient, the thl^ should be flexed 
pairiveh on the abdomen with the heel stiH 
on the examining table and then released to 
determine x%hetbei the extremln v.-in slide 
down in an external!) rotated position indie 
ati\‘e of paral)Tis. 

Care of Simple IVoands. In the average 
hospital, simple wounds inch ts lacerations, 
contusions aixl even minor aMtlsioos are 
treated in the emegenev room. A simplo 
rule of thumb for determining \vliether an 
bfory is serious enough to require Formal 
treatment In the operating room b that the 
latter is reserved for Injuries in which deeper 
structures such as tendons, nerves, bones 
and blood vessels are invxjlved. Obviously 
head wounds of anv severlt) chest wouods 
abdotninal vvemnds compound fractures and 
even simple lacerations of an\ great length 
or depth wlB require formal dibridemeiit 
and repair in a better-equipped operating 
room as opposed to the more simply out 
fitted emergency room. 

AH wounds should be gentl) cleansed 
with soap and water This is best demo by 
covering the actual wound with a simple, 
sterile gauze dressmg while the skin about 
it Is ijiitiaDy and briefly cleansed wiSi soap 
and water using frequent irrigations of 
soapy water or normal saline sohitions fro m 
a separate container When the skin ad 
jacent to the wound has thus been cieansed, 
the wound Itself should be slmilorlv washed 
soap and water and irrigated witii 
saline solution. Irrigation is particularly fan 
portant in wounds which have some depth 
or in which there has been consideraDle 
contusion of the soft tissue with bidriv'en dirt 
tmd similar debris It Is usually accepted 
that t ten-mJrmte deanstng with soap and 


water coupled with saline Irrigation provides 
the optimum preparation of the w-ound. At 
this point the devitalized tissue should be 
excised and the v-arious lavers involved 
should be genth d^brided, trimming avvay 
onlv the jaggwi and irregular edges and 
those pieces of iltin fat or mosde whlcb are 
either obvicmslv dead or so badh contused 
that their recovery is questionable 

Insofar os possible all foreign material 
should be removed. This is particularly true 
of cJothiog. hair and street dirt. Howev® 
considerable jadgment must be exercised be 
cnose sometimes a search for an innocuous 
forei^ body such as a small piece of metal 
whldi was not at the time of its entry mav 
bo more devTiitating to the tissue than slmpl) 
leaving the foreign body in place. In some 
abrading injuries there Is a great deal of 
tattooing of the sldn in its more superficial 
lavers. Endless time can be spent in attempt 
fog to pick ont these imall pieces of gravTl 
or dirt, whereas most of them will slough If 
they are snnply left alone and allowed to 
work out as the cells in which they are im- 
bedded are pushed out toward the epi 
dermis. 

In wounds which hav'e been adequately 
deansed and dfbrided and which are seen 
within iLt to eight hours of their Infllcticm, 
ft is perfectly »fc to dose the skin edges 
primarily' In wixinds which are seen after 
thu “golden period* has passed, it is prob- 
ably ^est to leave the vv'ound edges open 
If upon Inspection a week to ten day’s later 
the wound is clinicaHv’ clean. It may be pos 
sible to dose it secondarilv as was cloflo with 
many tbcusandi of woonOs in World War II 
and the Korean conflict. The closure need 
not Involve actual suturing because some- 
times sterile tape bridges or conodlon-fm- 
pregnafed fine mesh gauze bridges can be 
used to approximate these side edges ahnost 
as effectively as actual suture materiaL 

Care of Auimal Bites. A wound produced 
by animal bite presents particular problems 
not usually present In wounds inmeted bv 
inanimate objects. Dog bites are by far the 
commonest of animal bites and they always 
cony with them the risk of rabies. All such 
animal bites must be reported to the proper 
authorities, tuually the local police station, 
but in some communities ft Is required that 
the bite be repented to the Public Health 
Department directly 

The wound is treated like any other 
wound and when adequately d^brlded and 
cleansed It may be closed primarily if it Is 
seen sufBaentiv eaHy Special problems con- 
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cerniDE dog bite* revolve about the ques 
tlon of whether or rwt the dog ia rabid. If 
the dog can be podthely identified and kept 
under observation, the patient need not be 
given any prophylaxli agalnit rabies If the 
dog waj In a pre-rabld phase of the disease 
at the time the wound was Inflicted, the ani 
maJ pfln be expected to develop clinical signs 
of rabies within ten to fifteen days At this 
time positive immunization of the patient 
with rabies vaccine can still be successfully 
imdertakcn. If the dog does not develop 
rabies during the period of observation, then 
the matter can be dropped 

Technically human bite* are in manv 
ways much more serkru* than the average 
nnirnfl] bite because the kymblotic action of 
Vincents organisms found In the mouth of 
the human being produce* an extremely 
virulent infection. For this reason, human 
bite* must be given espedailv meticulous 
care and In most instances should not be 
dosed primarily even if seen early 

Bites by other nnImaJs are quite infre 
quent but in many inftai>ces carry the tame 
oanger of rabies as do dog bites Squirrels, 
tVmnW cats and other small animnu have 
been known to transmit rabies to human 
beings. In the Instance of a bite from such a 
small gnimfll , if the anknul can be kept un 
der observation the same procedure is fol 
lowed as Is done with the da& In most In 
stances, however It Is Impossible to make a 
positive Identification of the animal much 
{(?« keep It nnder observation Therefore to 
be on uie safe side fndlvlduali bitten by 
such flrihnali should be given the Pasteur 
antlrables treatment 

Protection against Tetanus. Manv ^vounds 


carry with them the potential danger of tet 
anus. This Is particularly true of wounds in 
flirted by rn^ implements or nail* and of 
wounds contaminated with street dirt or 
f arm dirt The spore* of tetanus are known 
to be widely distribnted In nature and to 
occur as cantamlnants of various animal fur* 
and hair*. Since tetano* organism* are an 
aerobic, they will multiply best and elab- 
orate their toxin In the depths of a closed 
wound. It Is possible that they thrive even 
better in an Infected wound where other 
pathogens are present to nse the oxygen, 
thus producing a more truly anaerobic en- 
vlromuent Thus, one form of propbyla^ 
against tetanus conslsti of removing ro far 
os possible contamination In the dopms of 
the wound and in every way possible pro 
venting any wound infection however this 
(done Is not sufficient because tetanus car 


rie* such a high mortality when it does oc 
cor Therefore Uvo means of giving the 
wounded individual immunity ore in use. 
The first Is to confer passive imm unity by 
means of tetanus antitoxin. The second is 
that of developing the patient* own active 
immunity to tetanus by means of tetanus 
toxoid. 

An effective passive Immunization which 
wlD last for at least one week enn be con 
f er red on an Individual by giving tetanus 
anHicain which Is derived from the ierum of 
horses The standard dose been 1500 
nnlts but manv physicians now are giving a 
minimum of 3000 units and some give 5000 
nnlti This confer* immunisation Iminedi 
ately but immunization is not effective 
longer than one week. If the wound for 
which this was given continue* to be In 
fected the dosage of tetanus antitoxin must 
bo repeated. Be^uje there Is an appreciable 
inddenoe of sensitivity to hone tenim, tet 
onus ontitoxlo shonld not be given to a pa 
tieol without first testing the indlvldtial for 
sensldvity This may be done by means of 
Intradennal tests or as some antborities feel 
more efectively by means of conjunctival 
test* in which a orop or so of very weak 
solntion of antito;dn is used. If there is a 
sensitivity and the situatioD requires defi 
nltely that antitoxin be given, it can be given 
in very *inaD dose* tvtth some inbravenoui 
antihiriamlnes and/or 5 mm of I 1000 
Adrenalin chlonde. In lome instances It may 
bo necessuy to use a rapid deeensitizatioD 
procedure. 

Tetanus UxixAd i* an ahim precipitated 
toxin which has thus been rendered non 
toxic but which retains It* antigenic prop- 
erties. It is given in a series of throe doses, 
usually at biweekly intervals to develop the 
individuari own tmrannity to tetanus. This 
procedure has many advantage* over im 
monlzation with tetanus antitoxin, not the 
least of which is the fact that there Is no 
real lensitlvltv to the tetanus toxoid. Occa 
xtonally a patient may develop a local re- 
actfon at the ilte of injection but this 1* 
tnmxient and Is never accompanied by sys- 
temic signs Another advantage of tetanus 
toxoid Is that the titer of immunity so pro- 
duced can bo raised to an effective level 
with a so-calJod booster dose of 0.5 cc. of 
toxoid at long intervals after the original 
farummlzaUcm series has been riven. Author 
Itie* now feel that there Is still a responsive 
level almost ten yean after the original 
series of immunizationj It might be pointed 
out that tetanus toxoid cannot bo invoked 
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03 a tncons of protection against a partiailor 
wound If the patient hai not bcOT provi 
ously immuniied with tetanus toxoid the 
le>Tl of antibod> rises so iknvly that it wlU 
rwt bo effective In the particular fnitanco 
Nvhero the possibility of tetanus is feared. 
Immunization Nvith tetanus toToid Is defl 
nitely on Interval procedure which Is done 
in anticipation of the patients receiving 
wounds in the future which mJ^t carry the 
risk of tetanus Practically all youngsters 
today who are imder the core of a family 
pediatrician arc routinely Immunired against 
tetanus All persons entering the Armed 
Forces of the United States similarly receive 
Immunization wth tetanus toioid so ft Is a 
relatfvdv eaw matter to determine whether 
or not an inmvldual has had a previous Im 
munizatloii. If he has then a booster dose of 
tetanus toxoid is all that is needed 
Care of Sercre Injuries. When the house 
officer is confronted with a severe infury 
which requires care in the operating room, 
ho mart have a definite logical approach to 
the problem- This should have be^ thought 
out and planned in advance to the extent 
tint It is almost second nature with him 
The basic tenets of this approoch are keep 
the patient alive. End emt what Is the matter 
with him get whatever help is needed re- 
store normal physiology as soon oi possible 
The tenets are listed in the order of their 
priority although they are obviously not 
mutually eicinstve. 

Although usualfy it is fairly obv’fous what 
must be done to k£cp the patient aHve, oc 
costonahy as in the instance of severe spon- 
taneous pneumothorax or a recently per 
foraUng ulcer the young surgeon may have 
to do a little searching to find esactly whnl 
Is wrong \vith the patient before be can at 
tempt to save his life. It may seem to some 
that the statement of four such tenets is 
unnecessarilv fundamentBL Henvever tiiere 
are few surgeons who have not had the ex 
perlence of seeing a befuddled intern, 
stunned by newspaper re p or te rs and photog 
rapberi, trying to placate the weeping rela 
th-e* while attempting In his own mind to 
d e c i d e whether to summon an attending 
man, caD the operating room, faVe the pa 
tient to the i rmy room or try to obtain b 
hlitoiy Such an inton, remembering these 
toietx should hnmediately dear the emcr 
gency room of all relath es, bystanders, pbo- 
tographen and police while he makes a rapid 
*^j»ment of the patients vital sigrts and 
yjdxTtniDei the degree of jeoponh He 
should tbai institute f>Tnptomatic tnerapv 

\ " N 


for wliat seems to him most threatening- 
oxygen for obvious respiratory distress in 
tmveiKHis fluids for signs of shock-whilo 
having a sample of blood taken for fmmedl 
ate typing and crossmatching. He may then 
summon on appropriate attending man ond 
send a nurse or emergency room aide out to 
Qsk the relatives or bystanders a fe^v simple 
questions to fill In the clinical picture al- 
ready developing from his findings gleaned 
while ho conducted tlw remainder of his 
emergency examination. Fulfillment of the 
final tenet usually invoh'es definite treatment, 
surgically or roe^cnlly as the ense may be- 
llow decompression of the affected lung in 
the spontaneous pneumothorax closure of 
the hole in the duodenum in the instance of 
a perforating ulcer alignment and immobl 
llzatioD of the fragments of a fractured bone 
or ligation of a severed artery in the fn- 
ftance of severe hemorrhage from a lacera 
tion- The totem or resident, however toex 
perienced he may be In handltog emergen 
dos, who knows ^vhat needs to be done and 
has a systematic way of achieving his ob- 
lectives may be able to do as mnim for the 
severely inhired or acutely ill patient os the 
most skilled and e-Tperienced pbyslaan. This 
matter of havtog a system for handling 
emergendo, a patten for activity to the 
face of life-threatening wounds and Illnesses 
becomes even more important when the 
hospital Is suddenly confronted with a rnrm 
influx of patients £ r mu some local catastro- 
phe such as D fire, explosion hurricane, flood 
or similar misfortune 

VENIPUNCTTURZ 

Perhaps the most important feature of 
venipuncture is selecting an appropriate 
vein. Since the antecubltal veins are usually 

S ifte prominent and fairly easily entereo, 
ey are often used for withdrawing blood 
samples. However the amoxmt of motion 
possible at the elbow makes them poorly 
suited for continuous intravenous Infusion 
Alio In a patient wbo is to require intra 
venous fluids over a period of many days it 
is wiser to start as peripherally as poisi 
ble so that as thrombods occurs there ^vlI] 
still be veins available proximalward from 
the site of the first venoc^Tli. In general, the 
superficial x'etns on the flexor and extensor 
surfaces of the forearm ore best for the ad 
rofnlstration of intravenous fluids. Hmvever 
the veins of the foot are often easilv 
and the constancy and size of the greater 
saphenous veto at the medial malleolus 
make it a frequent she of election for veooc- 
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ceming dog bites revolve about the que* 
tion of whether or not the dog U rabid. If 
the dog can be positively Identmed and kept 
under observation, the patient need not be 
given any prophyhudi against rablei. If the 
dog was in a pre-rabld phase of the disease 
at the time the wound was inflicted the anl 
TTtfl] can be expected to develop dlnical signs 
of rabies within ten to fifteen days. At this 
time positive immunization of the patient 
with rabies vaccine can still be succcssfaHy 
undertaken. If the dog does not develop 
rabies during the period of observation then 
the matter can be dropped. 

Technically human bites are in many 
ways much more serious than the average 
ant^l bite because the symbiotic action of 
Vincents organisms founa in the mouth of 
the human being produces an ertronely 
virulent infection For this reason, human 
bttei must be given especLally meticulous 
care and in most Instances should not be 
closed primarily even if teen earlv 
Bites by other antmaU ore quite Infre 
quent but in many Instances carry the same 
danger of rabies as do dog bites Squirrels 
skunks cats, and other small antfrmU have 
been known to transmit rabies to human 
hpifng t. In the instance of a btte from su<h a 
imall if the antmni ran be kept on- 

der observation the same procedure is fol 
lowed as Is done with the dog In most In- 
stances, however it is Impotsiole to make a 
pofttlve Identification of the animal, much 
less keep it under observation Therefore, to 
be on safe side, tndMduali btttan by 
such anfmnli should bo gtvcn the Pasteur 
antiiables treatment 

Protection against Tetanus. Many wounds 
carry with them the potential danger of tet 
anus This is particularly true of wounds In 
dieted by rusty Implements or nails and of 
wounds contaminated with street dirt or 
farm dirt The spore* of tetanus are known 
to be widely distributed in nature and to 
occur as contaminants of various animal furs 
and hairs Since tetanus organisms are an- 
aerobic, they wiH moltiply best and elab- 
orate their toxin In the depths of a closed 
\vmmd. It Is possible that they ^ve e^ 
better in an Infected wound where other 
patbogens are proent to use the raygen, 
ihu. producing a more truly anaerobic m 
vilOmMnt Thus, one form of prophyla^ 
against tetanus consist, of ™ 

as po^le contamination in the o* 

the Nvound and in every way possible 
venting any woxmd Infection however this 
alone fr not sufficient because tetanus car 


rlcs such a high mortality when It does oc 
cur Therefore, two means of giving the 
wounded individual immunity are in me. 
The first is to confer passive Immunltv by 
means of tetanus antitoxin Tbe second fr 
that of developing the patients own active 
immunity to tetanus by means of tetanus 
toxoid 

An effective passive Immunization which 
will last for at least one week con be con- 
ferred on an Individual by giving tetania 
ontiioxin which is derived fr o m the serum of 
bones. The standard dose has been ISOO 
units, but many physicians now are giving a 
fntnhruim of 3000 units and some give 5000 
units. This confers immtmlzntion immedl 
alely but Immunization is not effective 
longer than one week If the wound for 
which this was given continues to be in- 
iected tbe dosage of tetanus antitoxin must 
be repeated- BeCTuse there is on appreciable 
inddesice of sensitivity to horse serum, tet 
anus antitotin should not bo given to a pa 
dent withopt first testing tbe iDdJrvidnaJ for 
sensitivity This may b© done by mearu of 
iotradennaJ tests or as some authorities feel, 
more effectively by means of conjunctival 
tests in which a tirop or so of very weak 
solution of antitoxin is used. If there is a 
sensitivity and the situation requires defl 
nitely that antitoxin be given, it can be given 
in very small doses with same Intravenous 
antihistamine* and/or 5 mm of 1 1000 
Adrenalin chloride In some initancei It may 
be necessary to use a rapid desensitizntior 
procedure. 

Tetanus toxoid is an alum precipitated 
toxin which has thns been rendooa non 
toxic but which retains its antigenic prop- 
ertio* It is given In a secies of three doses, 
usually at bhveeklv intervals to develop the 
Indlvldaari own immunity to tetanus This 
procedure has many advantages over im- 
munization with tetanus antitoxin, not the 
least of which Is the fact that there is do 
real sensitivity to tbe tetanus toxoid. Occa 
stonollv a patient may develop a local re- 
action at me site of injection but thu I 3 
transieot and is never accompanied by sys- 
temic signs Another advantage of tetanus 
toxoid is that the titer of immunity »o pro- 
duced can be raised to an effective level 
with a BO-caDed booster dose of 0.5 ca of 
toxoid at long intervals after the original 
fmmunixatlon series has been givon. Author 
ities now feel that there is still a responsive 
level almost ten years after tbe original 
series of Immunizations. It might be pointed 
out that tetanus toxoid cannot be invoked 
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bcr bcoeoth the Intravciwiu fluid bottle will 
IcU whetlicr the Sow of blood Is Iwiog com 
promlied b> an) of the Station pnx:^urci 
As a final step It ma) be neccisarv or 
desirable to place the extremity us«l for tho 
intravenous administration on an arm board 
or other splint This Is mandatory of course, 
when tho \*eln being used is one on tl\o back 
of tho hand or cm tho foot When tl»c vdn 
is on a relntivTly flat surface on tlio extensor 
part of the forearm or on tlie flotor surface, 
the forearm Itself mav provide sufficient Im 
mobllizatlcm of the tdn. 

“Cut-down" and Cannubtmg of a Vein 
Occaiionnllv It Is desirable to have a more 
dependable route for administration of Intni 
venous fluids or blexxi than Is afforded bv tbc 
ordinary \*enocl)'rl3 procedure In sucifi In- 
stances a vein usuall) tho greater saphenous 
at the media] malleolus. Is exposed by cut 
ting down on It after the surmtmdJng area 
has been locally at>esthetlzeti The distal end 
of the se^ent exposed Is then tied and the 
Hgature l^d with a bemostat to provide 
traction on the proximal portion of the veto 
Another Uuture is passed under the proxi- 
mal end of the expo^ segment aod one de 
taken loosely The middle of the exposed 
segment is then paxtl> cut through odth a 
smaD scissors of the manicure t)-^ The 
V-shaped flap of vein wall thus produced is 
gentlv lifted up by a smah tl^e forceps 
uhUe a cannula is slipped into the lumen 
immedlatel) beneath ft far enough for the 
knob on the cannula to He proximal to the 
loose tie (Fig. 2) The tie Is then secured 
by squaring the knot and taking an addi 
tional kwp in that knot This ligature is cut 
so os to leav-e the ends to Inch long. 



This facilitates tho subsequent cutting of 
tlio knot and removal of tho cannula when 
the Intravenous therapy is to be discontin 
ucxl Tlio distal knot Is cut flush as It will 
bo left In One or two sldn sulurei ore placed 
to the sldn and taken down loosel) so that 
tho cannula may be subsequontlv rerarr rd 
and tho ends of tho Ilgatiu^ tfien drawTv 
down snugly and lied to doso the sldn 
wound It Is Important to noto the location 
of the greater saphenous v'dn before making 
the cut-down so tliat the incision can be 
made to tho proiier place The cut-down 
should be made parallel to the direction of 
the vein Instead of transversely so as to fadl 
Hale tho ciposuro of o fairly long segment 
of vein Uvrough a relatively small skin Ind 
slon paraJlellng IL A transverse wound must 
bo undul) long to permit the exposure of 
on adequate segment of veto After the can 
nuta has been well placed, fluid should be 
started ImmedlateK to keep the blood from 
dotting to the cannula. 

An ^tornative to the use of the cannula 
is tho placing of an todu*elltog polyethvlene 
tube. This method of riving intravenous 
fluids Is particularly popular \vhen the AckIs 
must be given for manv days, or even weeks. 
The cut-donm Is accomplished to the same 
way as It nould be for carmulation Utualh 
it is not necessoT) to place a tie distal to 
the opening jd the v'eto because the pressure 
of the tubing below the cut-down against 
tho distal segment of the vein occluaes ft. 
If tho size of the tubing is sudi that it fits 
snugly to the veto and if ft Is fed proximal 
ward for at least 3 inches, there should be 
DO retrograde leaking of blood or fluid 
through the wound. A snug pressuro dress 
tog oa’cr the cut-down woimd helps to pre- 
x*ent such leakage 

CARE OF MECHANICAL EQUIPMENT 

Surgical techniques have now advanced 
to tho point where one is often dependent 
to great degrees npon mechanical aids, such 
as suctioD and tidal drainage systems sump 
arrangements and underwater drainage bot 
tie* like those used In draining the plevual 
space after tboracotoraj These mechanical 
aids are accepted and employed so routtoelv 
that often It Is not realized bmv signiflcontl) 
the> ma) affect the success or faJlaro of a 
given operative procedure. A simple account 
of selected loddents cannot begin to giv® ■ 
connotation of the misery for the patient and 
the heartache for the surgeon who ore botli 
Metims of mechanical failure but it max 
serve to alert the members of the surgical 
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lyils, particularly when thia la accomplished 
by cut-down and the placing of a onnnnTH 

Obvioojlv the vein must bo full to bo 
located and particularly to bo entered by the 
needle. Sup^dal veins are best filled by 
occluding melr centripetal flow by means of 
a blood pressure cuff placed above the vein 
and Inflated to a pressure of 40 mm. of mer 
cury Usually It Is not necessary to Invoke 
such an elaborate procedure and an ordlnorv 
tourniquet con be gently tightened around 
the arm or leg abo%T the ^ce where the 
venipuncture Is to be done. Active or passive 
co n traction of a muscle distal to thti toumi 
quet will free more blood to fill the chosen 
vein 

Different individuals have different ways 
of malting the actual Introduction of the 
needle Into the lumen of the vein. The be 
gfamer v.’iH do well to bear several fnnda 
mental facts In mind. First the segment of 
vein which is to be entered must be rela 
tivelv fbced so as to offer some resistance to 
the point of the needle. This fijation Is best 
accomplished bv drawlog back on the sldn 
over tl^ vein at a distance of 1 to 2 inches 
below the projected site of puncture- this 
leaves a segment still filled vvtth blood rela 
tively fixed so that ft does not roll over the 
point of the needle ( Fig I) Second, when (I 
Is felt that the point of the needle lies against 
the wall of the vein a short, swift Jab is re- 
quired to put the potat of the needle which 
Is impinged against the wall, actualK 
tfarocgn toe wall A little expenence will 
teach the beginner much about the amount 
of force that Is required for this maneuver 
Hcnvever the strote should be short lo that 
the needle does not go completely ihrou^ 
both walls of the vein and it should Be 
directed at an acote angle to die vein wall, 
preferably with the open end of the needle 
todng out away from the vein wall instead 
of down and parallel to IL Once the tip of 
(he needle Is in the vein a metlcuJous effort 
should be made to feed tbe needle slowly 
into tbe Itnnen of the vein so that at least an 
Inch of It Is inside the lumen With the 
needle held at Its point of entrance throu^ 
the vein wall, this gives a long arm and con- 
sequently poor toedianlcal advantage to onv 
movemaits which might force the tip of Ae 
needle throu^ the vein at still anotoer 
point consequently it make* it mu<h 
IlJxly that the needle wllJ come out of the 
vein or that there will be any eitravasati^ 

Hie moment of entry of tbe necdlo 
tkrtHigh the vein wall Is usually slg^M by 
the appearance of a small spurt of blood Just 
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proilnia] to the hub of the needle within the 
syringe or tbe Intravenons tubing. If one 
feels that tbe needle Is In the vein and yet 
the spurt of blood fails to appear gentle 
traction may be made on tbe column of 
blood by polling back on the plunger of tbe 
syringe or by milking beck on tbe tubing to 
Invoke such an CHitponring, If blood still Wlj 
to appear and one is still certain that the 
needle is within tbe Ininen of tbe vein tbe 
injection should be given slowly or the damp 
on tbe IntraveDous fluids released to allow 
flow of a small amount of fluid. If the needle 
is out of the vein, there vrill bo Immedlatelv 
Q swellinc at the rite where the fluid Is being 
deposited outride the vein walL In this 
event, the venipuncture must be attempted 
again at a point proximal to the point of 
failure The latter point, tbe site of the orig 
ImJ entry should be covered with a tmfin 
dresslDg and pressure maintained to prevent 
undae extravasation of blood through the 
point of mptore of the vein waiL 

Once the needle is well established in the 
himen of the vein. It most be fixed to the 
kldn to prevent its being dislodged subset 
quentiy This Is best done by placing a small 
nune pad under tbe bub of the needle and 
dien pUcing adhesive tape ova- tbe hub and 
gauze to bold tbe needle down against the 
sldn Additional pieces of tape should be 
used to hold the intravencruj tubing to the 
sldn at a point 3 to 4 inches beyond the rite 
where the needle entoed the vein In aH 
this taping and positioning of the needle, one 
must be sure that the tip of the needle is not 
flngulated against the w^ of tbe vein or that 
tbe nresjure ij not so severe as to cause the 
nceole to push tbe vein wall down into the 
tissues beneath it and thus occlude the flow 
of blood past the needle. Observation of tho 
dripping of the fluid within the glass cham. 
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ods of performing any given procedure to 
Qccotnpflih the *an>e rofiilt 

Sorgrcal Drcsiing*. Tho application of 
jurgicnl drewings li an old and tinie4ionored 
procedure \rhlc57 is done dltferently b) vori 
ous surgeons Tho basic principle In applv 
ing a surgical drealng Is that it ihoaW be 
done v-dth the same precision and careful 
attention to aseptic tccimlque os is practiced 
in on operating room Such on exacting end 
can be achie\^ bv tho simplest monago- 
ment of details by the attending surgical 
staff with the help of a coopemtive and 
intelligent bouse staff 

In roost modem hospitals satisfactory 
provisionj have been made for surgical drera- 
ings by means of dressme travx or carts. In 
some Institutions, individual packages are 
wrapasd \vith materials for individual dress- 
ings, Regaidleis of the technique of carryiag 
the dreiring equipment ai>d materials to the 
tlent s bedside, the basic piindplo should 
the same. 

The eqoJiHnent on the standard surgical 
dressing cart should indade stenJe canisters 
which contain gauxe dresdags of various 
size, depetKling on the particular type of 
work b^g done on the service, standard 
sizes being 3-lnch and 4dnch square gauzes 
There should also be canlrten containing 
ileril© to^vels. Other canisten will bo fiBed 
with smaller gauze squares, sterile test tubes 
and applicators for the ready culturing of 
drainage from wounds. A variety of bono- 
stats, forceps and sdisors ahoiild be assem 
bled In a flat, sterile, covered basin and there 
should be bottles for the various types of 
solutions which are used in changing dress 
tags Also induded ihcmld be various types 
of thicker pads containing esther cotton or 
cellulose material, sterile and wrapped in 
toweling TTiese Lessings ^TiIl vary in sire 
depending upon the nature of the surgical 
service. Most surgical dressing carts should 
contain pads, 8 by 12 inches in size, which 
are commonly labeled “ABD pads,* sigoify 
ing abdcjmlnal dresiingi bta ^vhich, of 
counei, may be used for other purposes as 
wdL At some fnstltutionj larger pads of the 
same type are labeled "arm pods, since they 
will endose an entire extremlh When a 
great many burned patients are neing token 
care of, even larger dressings of tlif< cimw 
gOCTal type should be available. Various 
sizes of gauze, roller bandage, elastic band 
muslin b a n dage and adhesive tape 
should also be supplied on the dressing cart. 

PtoN’iskm should be made for the coDec 
tion of soiled dressings whldi should ncrt be 


allmvcd to touch the bedclotbes or the sterile 
canisters on tho cart In some institutions, 
provision is made for these dressings by 
means of a garbage-can type of container on 
the floor In the hospital or attached to tho 
dressing cart so it may casilj be removed. 
This should be covered so as to jffevent 
Insects from spreading the organisms about 
the hospital ^vision Is also made for the 
collection of used or soiled instruments cm 
the cart which may be returned to the cen 
tral supply depot for re sterilization and 
re-use. 

The solutions on a surgical dressing cart 
vary somewhat with the desires of the partic 
iilar surgeon Involved. On most dressing 
carts fudi solutions os benzine, acetone and 
alcohol which are necessary in remov^ng 
adhesive tope from the ildn are commonly 
present Most modem dressing carts do not 
have tho stronger antiseptic agents on them 
since few surgeons employ these agents 
which wore so commonlv used in the past 
but they do contain a bottle of liquid soap, 
or one of the emulsifying agents, for use m 
cleansing sktn Also available should be 
&uks of normal saline solution and of sterile 
water There should be a lifting forceps 
immened in alcohol In a lax of some type, 
either metal or glass. This sterile forceps is 
used for lifting materials from the sterile 
canisten for each dressing so that the canis- 
ters win not be contaminated by repeated 
use of the aroe instruments which ore em- 
ployed In doing the dressings. Surgical masks 
shcrald be required supplies staile gloves 
and gowns may be provided as desired 
Regardless eff the type of special dressing 
which may bo needed In a particular case, 
the technique of handling all dressings 
should be essentially the same. All in at 
tendance. Including the patient should have 
on a surgical mask to prevent the contamina 
tion of the wound by organisms fr om the 
mouth and nose. At the patients bedside, a 
sterile towel Is removed f rom tho canister by 
means of tho hfting forceps and spread out 
on a convenient bedside or overbed table. 
It has been found useful to place a piece of 
folded newspaper beiieeth this towel to pro- 
tect the rorface of the table from any of the 
tolotkms which may reach It Towiml the 
edge of this towel are placed one or two 
sterile hemostati and forceps from the trav 
containing the Instruments and scissors lif 
these are needed. These instruments are 
placed with the handles close to the edge 
so that they may be picked up without con 
tamlnating the center of the sterile towel 
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home ftaff to the Importance of simple 
attention to aH mechanical aids 

A patient who had had a fubtotal gastrec 
tomy was returned to his room in go^ con- 
dition with the Gomco luctloa working 
properly During the course of the remainder 
of the morning and the first two hours of 
the afternoon the suction did not function 
welL Unfortunately no member of the bouse 
staff was available to examine it or to make 
sure that It was properly irrigated and that 
its function was re-established. When the 
patient was finally seen after 3 po^l a few 
blood clots were aspirated through the small 
caliber Levin tube but the patient s general 
condition made It obvious that he \vai bleed 
ing Into the stomach and that large clots had 
formed, making It necessary for him to be 
returned to the operating room. There the 
gastro|ejunoitomy was taken down and the 
stomach emptied of approximately 1200 cc. 
of blood most of which was dott^ No dls 
Crete bleeding point was found In the site 
of the anartomostj and the general conchj 
ikm was that had the tnction been working 
weD the stomach would not have become 
sufficiently distended to allow continued 002 
ing from the stoma. 

A patient on whom a mitral vatvulotcrmv 
had been done withstood the procedure 
quite well Her chest was closed with two 
drainage tubes leading out from the pleoral 
cavity to 1000-cc. flasks filled with 700 cc. of 
sterile Nvater The drainage tube was con 
nected to a piece of gi^ tubtng which 
emptied well beneath, the surface of the 
water In the bottla In one of the bottles 
the tube had been cracked at a level 

above that of the water When the patient 
was being put Into bed and the Jars adjusted 
on the floor the broken piece of gloii feD off 
Its insecure comioction to the tubing which 
retnmed through the cork of the bottle This 
permitted immediate influx of air into the 
patients pleural cavity and a pneumolhoras 
of several thousand cubic centimeten devel 
oped almost at once in this patient whose 
condltloo was serious at best The source of 
the difficulty was Immediately detected and 
the drainage tube was clamped unti l oxy^ 
gen under preesure could bo admlrdstered 
tiirough an endotracheal tube and the hmg 
blown out at once as the air which had been 
inadvertently allowed to enter was erfiauited 
throu^ the other underwater seeL 

An elderly woman who had been fob- 
wted to ioledochotomy foe ntunenras 
common duct stones, which had produc^ 
Jaundice, was returned to her room in fairly 


good condition but had a period during 
which she was somewhat Irratlona] At this 
time she managed. In thrashing around, to 
pull out the T tube which had been inade- 
quately secured to the ildn of the abdomen. 
Another operative procedure was required 
to replace the T-tube and, of course, this 
second operation was an nnnecesmry de 
mond on her feeble reserves Fortunately 
she survived, but on the seventh postoper 
atlve day devolopod a biliary fistula about 
the T tube which required sump drainage 
with a Chaffin tube and Stedrnan pump 
BecDQse of an unnoticed ktnk In the tube 
connecting the Chnffln sump tube to the 
pump no effective pressure was put on the 
sump arrangement for twenty four hours. 
When it was noticed that there had been no 
dniinage accumulating, more carefnl atten 
tlon was paid to all details of the apparatus 
and the obstruction was Immediatelv de- 
tected. When this was relieved there was a 
grutifyiag return through this sump. 

Every sur^n ccaild elaborate at some 
length on this brief list of misadventures 
reeuhiog from failure of mechanical equip- 
ment-failure contributed to by the negli 
gence of nurses or doctors, failure which 
should have been noticed in time to prevent 
the difficulties enumo^ted. For example, 
most surgeons have had T tubes end cath 
eters whose hrmina were plugged with 
debris the presence of which moy have 
detected by testing the equipment before 
using IL 

NcAhing can be taken for granted In the 
utiUxation of mechanical aids In the care of 
surgical patients. Every piece of equipmeirt 
must be checked before it Is used and its 
continuing function must be checked at fre- 
quent intervals as long as the patient Is 
dependent upon that particular equlpmenL 

SURGICAL TECHNIQUES 

The senior surgical clerk often approaches 
his derkihlp in a hospital with Httie or no 
knmvledge of many of the technical pio- 
codnree which he is asked to perform. Fint 
year surgical Interns who have not had a 
broad general surgical clerkship may also 
have had no contact with many of the pro- 
cedirres which are commonly performaa in 
a hospital by a Junior surgical Intern. The 
techniques of these varioas procedures are 
obviouslv best taught person to perttm by 
one of the surgicfli regents, or attending 
staff of the hospital, directly to the man 
involved. Of coune, thoe are several roeth 
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a better taflov. of arterial blood with more 
effectiv'c rapid hcnllna Comprcsrion drew 
ings ore often used in uie treatment of bums 
on the head, the chest and the extremities* 
Such dressings are difEcult or impossible to 
apply on the abdomen and seldom find a 
useful place there except possibly in the 
instance of bums. The general principle In 
applying a comprcsiicm dressing Is that the 
compression must be uniform and not tight 
in any particular locality so os not to oblitcr 
ate venous return or arterial infimv into a 
part The gauze dressings are applied in a 
manner basically simlltu’ to that used for 
general dressingi The gauze protective 
dressing is then padded witii a mass of 
dtber fluffed up dressings derived from 
“flats" of gauze or as in some Institutions, 
sterile mechanics waste. Another material 
often used for compression is spo^e— either 
synthetic rubber or sen sponges. These ma 
terials are then bound down by an elastic 
bondage which may be reinforced or tight 
ened ^ means of safety pins or adhesive 
tape. Toe materials for an elastic bandage 
vary somewhat %vith different institutions. 

On the chest the roost commonly used roa 
terials for compressiem dressings, particularly 
after radical mastectomies and procedures of 
that type, ore stoddnet of snmdent width, 
usually 6 inches or elastic bandages which 
may be the tNvo-%vay stretch typo or rubber 
ized elastic bandages. The elastic typo band 
age used on the extremities may be of either of 
tiieso types os welL An important fact to 
lemember Is that such a dressing applied to 
an extremity must start at the custal aid of 
the extremity and extend proximallv as for 
as desired and not in the reverse direction. 
Leaving an exposed area of extronity below 
such an elastic compression dressing usuall} 
results in edema and discomfort and may 
actually do harm to the patient Elastic tvpe 
compression bandages have a wide useful 
ness but are particularly helpful in the Knn 
dlJng of bums and open wounds They nl«n 
have considerable utility in the dressing of 
any wound abont an eitremltv but one must 
avoid extreme pre ssu re over the bony prom 
Inra^ which must be well padded. The 
dressing must be applied smoothly and with 
tmt wrinUes, which are UDcomfortable to 
the patient and may produce undue pressure 
in a particular spot It Is usually applied 
without levailng the bandage as is done 
in placing a roller bandage 

For large wounds of the scalp and for 
g^nio tpmy incisions, the irmst satisfactory 
dressing Is one designed bj Cushing whim 


employs a 5-vard roll of iterllizcd gauze 5 
inches in wiefth After applying the original 
dressing, two turns of the 5->’ard roll fix the 
dressing about the fenrhend and oedput Tbo 
roll is then taken down under the chin and 
while an assistant holds this gauze under the 
chin at a convenient distance so as to prevent 
making it too tight, two or three turns ore 
made over the vertex so os to cover the 
remainder of the head completely going 
under the chin each time It is then turned 
back to complete the circle around the fore- 
head and exxiput to fix this chin strap The 
turns of this clressing are then fastened In 
place b) means of safety pins which ma) 
be twisted so as to tighten the whole into a 
snug, close-fitting dressing. Straps of 1 inch 
adhesive or ties of 1 inch roller camdage are 
then applied about the chin strap, one on 
each side in front of the car and one at the 
bottom of the loop under the chin so as to 
make a single, neat, compact chin strap 
Several pins are then appHed between the 
circular layers about the forehead and occl 
pul and the deeper lav’en over the head so 
as to fix the latter flirruy in place This dress- 
ing is so secure, if properly applied, that 
even a disturbed patient who Is not respon 
sfble for his actions may have difflcultv in 
getting it off (Fig. 3) 

For small lacerations or indsioiis in the 
scalp sterile fine-mesh gauze made adherent 
to the sldn by means of flexible collodion 
makes an excellent dressing The gauze is 
trimmed to appropriate size from a sterilized 
roD of gauze roller bandage- niually four to 
ill lavers of this materiaT are incorporated 
in the dressing After being trimm^ with 
the sterile scissors to the size desired, a layer 
at a time is applied to the scalp over the 
wound and the flexible collodion is painted 
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Various quoutltle* of dressings of appropri 
ate sizes arc placed on the towel Then everv 
thing Is In readiness for the changing of the 
dressing 

It sho^d bo stressed that unless It ts abso- 
lutely necessary for adhesive tape to be re 
mov^ from the patients iJdn eoch time a 
dressing is changed. It is better to dip the 
tape \vith a pair of bandage idsson at the 
edge of the messing so os to avoid the Inrlta 
tion caused by the repeated application and 
removal The outer iiart of the old dressing 
is discarded onto a neNvspaper whitb con 
be folded up and placed in the receptacle 
provided for dirty dressings The deeper 
dressines next to the wound arc removed 
by raearu of the sterile instmmentj that were 
placed on the sterile towel These drosiott 
are likewlso dropped on a paper for dlscorou 
Frequently the first dressing may be some- 
what ftifi and adherent to parts of the 
wound because of the collection of serum 
or even blood which has dried on the dress- 
ing. As a consequence, the dressing should 
be removed cautiously to prevent poin to the 
patient as well as injury to a healing wound. 
Experience in doing this thcrughtrully and 
carefully with concern for the patients com 
fort increases the dexterity aod skill of the 
operat or 

Once the dressing has been removed the 
Nvtmnd mav be tnspectod but should not be 
touched the ftaeen since It ts recorded 
os relatively sterfle. If sutures ore to be cut 
or removed, diis Is done carefuUv using 
sterile instrumeots from the sterile towel 
and avoiding contamination of the working 
portions of these instruments If the sutures 
are removed It is often found helpful to 
apply support to the skin which, though 
healed, may be easily seijartted by ordinary 
pull w^ch may produce on unnecessorlh 
wide scar Materials most commonly used 
for support to the sldn ore adhesive bridges 
made by folding under the portion of the 
adhesive tape which Nvill come In direct con 
tact with the %vound. These bridges are made 
relatively clean bv cutting them with clean 
scissors and th<m painting them with an 
antiseptic solution or flaming them They are 
applied in such a manner as to take the ten- 
Sion from the healing wound They are par 
tlcularlv useful In a long wound and it Is 
better that they be appUed as the sutures 
are removed, rather than aftc^^va^d, since 
the sudden movement of the patimt may 
separate the xvound. Another excelisit ma 
leiial for relieving tension from the 
wwtnd is fine-m«h gauze, uiuaDy obtained 


from roller bandage which has been stcril 
Ized and is ent Into short strips and made 
adherent to the skin bv means of flexible 
collodion applied with stcrila applicators to 
the whole w each strip of gauro, 

Sufikdent gauxe dreislngi are reapplied to 
the wound bv means of sterile hemostats or 
thumb forceps to cover die uxTund ade 
quotoly This means on overlap at both ends 
of the xvotmd of perhaps 1 or I’' inches 
and 2 to 3 Inches on each side This dressing 
Is usually covered by an abdominal pad or 
some thicker layer of material which prevents 
further contamination 
The smallest amount of fixation possible in 
abdominal wounds is advisable The amount 
of irritation to the sltin from adhesive tape, 
nhlch Is most commonly nied to fix Ih^ 
dressings in place, is reduced by using a 
minimum of tape. Ho\vever tape strips 
should be long enoii^ to fix the dressings 
well so that they do not sHp off The use of 
any sort of liquid on a healing wound that 
Is dry and dean seems superfluous. A wound 
that Is open or draining, of course, should 
be doansed and the most satisfactory ma 
teriali for this are soap and water which 
should be sterile, appH^ with sterile gauze 
sponges held in tl^ hemostats and thumb for 
ceps supplied on the dresstng carts 
Umura gauze uhich has not been soiled, 
but has boOT brought oat of the sterile cot>- 
lalnen Is never returned to the containers 
but Is placed in a receptade provided for 
that tmrposo, to be retunied to the central 
•uppw room for re-itcrillzntiOTL 
AJthongb the technique for surgical dress 
Ings described above may seem time con- 
suming to those who have been tommvhat 
less formal about dressings, it Is a safe a id 
a sure one for preventing contamination, 
regardless of the typo of wound involved 
and Is a souikI one for young surgeons to 
develop 

Within the last ferw years, hospitals In this 
country and abroad have been plagued by 
severe and often fatal surgical Infections in 
which the offending organism utis a coagu 
Inse-posltivo itaph^ococcus In the face of 
this extr em ely grave problem, the importance 
of following a good aseptic surreal dressing 
technique cannot be overemphasized 
Special tjpCJ of rfrestfHgj, Most surgeons 
have ferund that mild elastic compression 
upon wounds is helpful in the healing proc 
ess. This is true because support of the 
venous tvstem, particularly in the extieml 
ties. Improves drainage from the area to that 
less edema occurs and consequently there li 
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the wound thoroughl} ulth a lafo margin on 
each fide. Such drcnfngi arc usuaJI) fi-xed b> 
mcani of odhcsh-c tape the narrowest 
practicable for the rizc of dressing being 
used If some support for the abdominal wall 
Is deslied xsith the dressing, it is common 
practfeo to use 2 Inch tape In those cases In 
which this is not oeceisarv 1 Inch adhesive 
tape itraps ruppl> enough protection with 
half as much Irritation to the ikin. For re- 
peated dressings upon abdominal wounds of 
muHer ilze, cs-cn ^4 inch adhesl\e straps 
may be used. It ihould bo emphasixed that 
although these straps must go far enough 
pait the edge of the gauze to become BnnJ) 
adherent to the sldn lbe> need not cover 
large expanses of sldn which would lead to 
unnecessary Irritation, If on dunging dress- 
ings fuch adbefh’e rtraps are cut at the mar 
pin between the adherence to the sldn and 
the adherence to the gauze, rather than being 
remos'ed each tunc much less Irritation of 
the iJdn occurs. The ne^^ straps can be 
applied ox'er the oU and, In the a\-crage 
cl^ve aue> b> the time it Is unnecessary 
to baxT further drecfngi the elastic adhesive 
will be so free as to be readily remo^rd \rith 
emt mneh pain to the patient Another means 
of pTm-enting Irritation to the skin from 
adhesive tape Is to treat the sldn xrith tinc- 
ture of bcnmln before the application of the 
tape. 

Spuul PtUKinre. Lumbar pimcturo Is a 
procedure which Is often done on surrical 
and medical patients. Every bouse officer 
fhocld try to develop facili^ and d ex te ri ty 
In this useful pnxwlure. Depending upon the 
drcumstanccs for which the puncture Is 
done, the patient may be put In a xlttlog 
pofture or may be laJci on hb fide In either 
position It If Important to have fletloa of the 
nimbar iplne so that the ipmoos processes 
adjacent to the fourth intenpece, the usual 
site of puncture be opened as much as posri 
ble \Vhen the punctiue Is deme with the 
pHent lying on Ids ride, this con bo effected 
^ having him bring his knees up on his 
™est and bend hli head down upon his 
chest With the patient In this position it b 
taportant that he be bnni^t well to the 
wge of the bed where the added support 
of the bed frame will maintain the relatlvelv 
rtral^t alignment of the vertebral bodies, 
M opposed to the scoliosb which may occur 
^ a soft bed when a patient Is aUcjwed to 
lie on the center of it 
The Louse officer sbonld never attempt a 
lumbar punctiue without prev’ious Instnic 
tiom from hb attending surgeon and fbould 


alwav*s be supervised in hb Initial attempt at 
thb procedure Sterile technique should be 
obscrvxd in that those present ibould tt-ear 
caps and masks and those actually doing the 
prtxwluro should wear sterile gloves. The 
fldn fbcmld be scrubbed over a wide area 
from the foertnn up to the lower thoracic 
spinous processes and from one flank to the 
other using soap and water It should be 
draped with sterile towels. The point dhectlv 
between the tips of the third and fourth 
lumbar spinous processes In the midlmc 
should be Infected with 1 per cent procaine 
until a l-cm, wheal has been raised Then, 
with a longer needle Inchned sLgbtly cepha 
lad but maintained directlv In the midline, 
the infection ibould be continued as the 
needle b pushed forward to infiltrate the 
Intersplnous ligament Usually infiltration 
need not be carried deeper than 2 Inches. The 
spinal puncture needle b Introduced Into the 
sldn with a short thrtist and then slowly 
pushed Inward. If It b arrested bv striking 
t>ODe the needle should be pofled out and 
Introduced ot a less acute or more acute 
an^e os the case may retrolre. Although its 
lodlnaticm somewhat caudad of perpeocbcu 
lar mav be altered to some degree, the needle 
most (>e maintained exactly in the sagittal 
plane at all times. 

^\^len the needle has finally penetrated 
the iplnal canal, thb e\*ent wdl be signalled 
by Its suddenly "falling into" thb space It b 
Imperative that the needle be ^ded by both 
bonds and that It be ahvay's held in such a 
mann er that it cannot penetrate too deeply 
In a sudden thrust whro the resistance of 
ligaments ahead of it gives way This, of 
course, b the principle in oil procedures 
Involving the introduction of a needle into 
a hollow cavity When the needle b in the 
spinal canal the stylet b gentlv withdrawn 
to see whether ipInal fluid will drip from It. 
If the needle fa correctly placed, there will 
be t slow dripping of fluid frum the hub of 
the needle. If there b no such dnpping, the 
needle may be presumed not to lie in the 
spinal canal and It should be withdrawu and 
reinserted gently and riowiy If the needle 
b advanced too far it will strike nerve roots 
and the patient will complain of sharp p«fn, 
usually down the bock of the thi^ If on 
withdrawing the stydef the operator obtains 
a flow of blood, the needle fhould be with- 
drawn and the jainctuxe attempted at a dif 
ferent level. Om* an adequate flow of ipl 
nal fluid b obtaiaed, the stviet should be 
talked ta Ibe ncedlo lAflo pr.!paiBlioiu we 
made to attach a three-wat rtopcoclc for do- 
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cn with an applicator around the j>cripbcry 
of the gauio, layen being added one after 
another with collodion being applied to the 
edge* of each layer to make It adherent TlU* 
pr^uce* a neat drcMlng which docs not 
become involved with hair nod will remain 
In place for several dayi These dr«*ingi 
are useful for wounds on the face or on 
exposed extremity where rtot too much Is 
ne^ed to cover the wound An occasional 
patient is sensitive to collodion and may 
develop skin irritation from Its use 
Compression dressings on the cherst ore 
usually applied following radical surgery 
upon the breast These arc used primwilv 
because the large ildn daps necessary in this 
operation have to be kept firmly in place 
against the deeper structures in the chest 
w^ if they are to adhere without the accu 
mulatlon of fluid beneath them A similar 
tvpe of dressing is son>etlma used bv tho- 
racic surgeons after extendvo proc«lures on 
the chest Hmvever the need for ildn flaps 
in this rituation is unusual and therefore 
compression is not so essential os it Is (ollo\v 
log radical mastectomy or skip grafting to 
the diest wall After the usual occlusive 


dressing is applied over the wound, a targe 
mass of Tesillent material such as fluffed up 
maze or mechanics svaste Is mounted up in 
bulky and generous fashion over the area 
for which c omp r e ss iem U wished It is impor 
tant to make certain that any bony protnl 
ncDces which may be encountered in apply 
tog the dressing are covered well with 
padding. The dretstog Is usuaQv started 
\vith a 6-inch stocktoet roller at the waistline 
pnd is fixed there by Uvo turns of stockinet 
around the waist pinned to place with tofet\ 
pins This Is continued as a simp!© roller 
bondage overlapping some 50 per cent on 
each turn until the entire chest Is covered 
running from the back up over die shoulder 
on the involved side, catching the arm in a 
figure-of-eight ipiea, and coming hack after 
encircling the arm to go once more around 
the chest, thus completing the srtca banda^ 
This type of compression can then be tight 
cned by means of safety pirn, as to beod 
dressings so that firm compression can bo 
matototoed with comfort to the patient and 
without embarrassment of the respiratory 
function. Such a drewlng is often left to 
place for three, four or five days, dependioc 
upon the conditions for which it was applied. 
K similar type of dresstog can, of courso, be 
applied >vith elastic bandage materials but 
firmer pressure and more effective dresstogs 
result with the use of the stockinet 


Recently some surgeons have dispensed 
with the use of heavy comprosskm dresstogi 
To prevent the accumulation of serum oikI 
bIo(^ beneath widclv undermined ildn flaps, 
they haNT resorted to a tvpe of sump drain- 
age. This involves the placing of catheters or 
polythene tube* beneath tho sldn Saps where 
fluids might be expected to accumulate. 
These tul« have several holes of generous 
size cut toto the part which is to be burled 
The outer end of the tube Is connected to 
a Comco suction apparatus If this technique 
Is properlv employed. It prevents the accu 
mt^tion of fluids beneath the sldn flaps 
and eliminate* the need of bulky dresstogs 

Often it is better not to use dressings about 
the face If the patient is to be kept In a ihcl 
tcred location such as a hospital room, since 
ihc anpUcatlon of any drcislogs to small 
wmuKis mav result In collection of serum or 
a few drops of blood along the suture line 
The blood or scrum may harden and Inter 
fere with the healing pinco*s, pnrUcnlarly If 
tb© dressings ore removed uitbout the great 
eft of core, Thu is emedally true of tho face 
bepcouse drtssxtogs often ore taken o5 qolte 
earl) to permit removal of the future ma 
terial to the sldn in order to prevent scarring 
due to the future* themsdve* Wounds of 
the face treated without dressings ore flmply 
wiped off intermittently every few minutes 
for the first hour or two by means of a sterile 
oppllcator gently relkd over the wound so 
os to pick up any small amorunt of serum or 
blood which may have accumulated on the 
woond After one or two hours these vvounds, 
if they have been peopcrlv closed, ore quite 
drv and sealed so ^t further contamination 
bv bacterid is unlikely espedany If the hands 
and foreign materials ore kept away from 
them For nicely dosed fresh woun^ this 
U a satisfadory procedure For patients who 
are to leave the hospital or doctors office 
tome sort of a dressing should always be 
applied The most satisfactory dressing on 
the face for small wounds is a fine-mesh 
gauze collodion dressing. For those woonds 
about the face which need cocnpreision 
dresflngi, one must be Improvised from aotno 
of the materials which have been nventioned 
depending upon the location of the injury or 
wovmd. 

Dressings on the abdorrMm need not be too 
large, or too thick, tloce to the average clean 
elective case they are not tipccted to absorb 
purulent materials. Tbev are sfmplv used to 
preve n t contamination of tho wound by bac- 
teria from tlic air bedclothes and finger*. 
However abdomtoal dressings should cover 



Odsehmnc Tire Amenities 


77 


rion, but often for dlflgnortic tupiration of 
minor effuilom which ore thought to haw 
resulted from neoplasms of the lung Unless 
circumstances dictate othen^dse puncture 
is xmially made In the posterior orilUr^ line 
at the lowest level In which It is erpected 
that fluid can be eDcoimlered This level Is 
determined b> percussion and i ray findinoi 
The ptmeture of the pleural cavity Is uauiIK 
made with the poUent in the sitting position 
although drcumstanccs ma> require that 
the patient be left on his ride Man> sur 
geoos feel that the patient should be gisen 
grain of atropine at least one-half hour 
brfore the procedure to eliminate an\ possi 
biliw of a nodous reflex mediated by the 
vagus nerves. The procedure should bo done 
under conditions of sterile technique with 
the bouse officer o^PPed ntaiked and wear 
Ing sterile gloves The sldn may be scrubbed 
wi^y wim soap and water or Iodine and 
nlajhol, or another acceptable antiseptic 
used 

The field b draped with sterile towels A 
I per cent solution of procome Is Iniecled 
Into ths ddn to produce a wheel tbreugh 
Vi^ch the deeper tissues are infiltrated with 
another 5 to 10 cc. of the same arKSthetic. 
Tbe thoracenteris needle is iliTwty Introduced 
through this Infiltrated area fust beneath tbe 
edge of the rib until the feeling of reristance 
fuadeniy disappears and the needle sinks 
Id ratbff quldoy The bouse officer should 
bo prepared for such an event ai>d should be 
holmng the needle so that It cannot suddenly 
fall Into the pleraul space to any depth. The 
pleural fluid is usually \rithdrawn means 
of a th^ee-^vay stopc^ which pTm-entj the 
fnfltrr of air Into the pleural caWty When 
the thoracentesis has been perfonned for 
relief of pneumothorax. It Is particularly 
Important that this precantiem bo observed. 
It is also Important that a largo pnenmo- 
ihorai not be aspirated t(x> quld^ as a 
sudden shift In the mediastinal contents 
coold produce cardiac distress. 

Wbm the aspiration has been completed, 
tbe needle is (^cfclv withdrawn through 
sterile gauxe hrid dose about its point of 
entrance through tbe itm. The area is then 
sealed with a small piece of cotton impreg 
ittted \rith coDodion 

OBSERVING THE AAltNITlES 
Any member erf the bouse stafi who enters 
a patients room, or comes to the bedside of 
a patient in a ward, should introduce himself 
and ecplain his rcUtionsbIp to the attending 
plnriclQa, as for example “I am Dr Smith, 


Dr Joi>ci assodale" cjr “I am Dr O’Brien, a 
reslaent on Dr Jones service.' There can 
never bo any excuse fcjr omission of this 
simple act ot courtesy when an individual 
member of the house staff comes into con 
tact with 0 patient The attending surgeon 
wdll usualh make such introductions on the 
first visit he makes to the patient in company 
with his intern and/cn- resident, but he kwn\’s 
that th«e men usually have seen the patient 
In the hospital before he has, so that fntrO' 
ductions ore not necessar\ 

Before the Intern or resident imdertakes 
any procedure with the patient, e^’en so sim 
pie a thing ax taking ms history he should 
tell the patient simply but In a clear manner 
fust exactly what 1^ plans to do This may 
seem very fundamental, but far too many 
patients are examined, questioned, subjected 
to rectal examination, venipuncture and 
sometimes even spinal puncture without any 
preliminary explanation of what Is about to 
take place This is dlsoouiteom and leads to 
mlsundentanding, fear and resentment It is 
particularly important in dealing tvith difl 
dren that rimpfe, yet adequate, explanations 
be given in advance of an) su^^csl proced 
ures, even though it be so minor as the draw 
fng of blood or the changing of a dressing 
Cmldreo tolerate pain and unpleasantness 
surprisingly well if they have been ^va^led 
about it in adN-ance and if they do not fed 
tbev ha\-e been decaxned bv those who are 
caring for tfaem. 

Of course, the young surgeon s concern far 
propriety in relattonstaps with the patient 
is not lirnited to the patient s room. IVheo the 
patient is being taken to foe operating room 
ft fa Imperative that the trip be made os 
smooth as possible. The cart should be ban 
died gentlv and not bumped in foe course of 
moving foe patient from hli room to anerfber 
floor ^ lurgicid procedures. In the course 
of such a trip conversation betw ecn the 
house officer and tbe patient, if there Is to 
be any should relate to foiMXDoas snbjocts 
If there Is any dlscusrion of tbe fortfacorolng 
procedore, ft should be brief and reassiuting. 
The attending surg e ou will, of course, have 
joepored foe patient In advance for \vbat 
fa to occur In the operating room and, there- 
fore, tbe house officer should do nothing to 
disturb the patients serenity presumably 
olreadv achie\*ed by preoperath'e mefoca 
tion- 

In tbe operating room and in foe corridon 
of tho operating nlte. It Is csmtial that Bn 
sir of quirt prrt-alL Laughing, loud taDdng 
and even perrijfnjt irhlqjering Bro incoro- 
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terminarioD of manometric preifure ai>d col 
lection of fluid samples If the puncture has 
been made while the patient is in the sitting 
position it is ertremelv important that a 
minimum amount of fluid be allowed to 
escape, since a sudden lowering of presiure 
could cause a bcmiatlon of the cerebellar 
tonsils through the foramen magnum When 
increased intracranial pressure Is suspected, 
the puncture should not be done with the 
patient sitting. 

After a three-way stopcock has been at 
tached, manometric pressures can be deter 
mined and spinal fluid samples coIlectedL The 
stylet Is then replaced in the needle and a 
small sponge is placed on the skin around 
the needle while the needle is quickly with 
drawn. The puncture site Is covered with a 
small piece of sterile cotton Impregnated 
with collodion, this mpVfn an adequate seal 
for the woimd. 

At the conchasion of the procedure, the 
patient should be Instructed not to raise his 
bead or to move about vigorously in bed as 
such activity may induce the so-called post 
spinal puncture headache*. Twenty four 
houn after the lumbar puncture, it is ttfe 
for the liadent to do whatever was per 
mitted before the procedure. 

Passing the Stomach Tube. Ctccasionally 
in the emergeiicy room, It will bo necessary 
to empty a patient i stomach. In such in- 
stance* a large Ewald tube Is usually esn 
ployed and it Is poised through the mouth. 
It may be ne c e ssa ry to pass it on an uncoo 
sdouj patient, e g one who hni taken an 
overdxjse of sleeping pills m a suicide at 
tempt The tube shomd be cold and lubrl 
cat^ with ice water or mineral oil, it should 
be arched postertorlv as much os possible 
so as to avoid on endotracheal passage Once 
the tube Is In the esophagus, it should be 
passed quickly until it Is in the stomach. At 
this point a Iwre aspirating bulb is applied 
to the end of me tuM and the contents of 
the stomach quickly aspirated. Should the 
tube be inadvertently passed into the trachea, 
ufuallv a tremendous gag response will be 
evoked Should there bo any question at all 
whether or not the tube Is In the trachea, the 
issue can easily be settled by feeling the 
crater end of the tube for evidence of eiptra 
tory movement of air out of the tube 

In roost instance* the stomach tube used 
Is a much smaller one, usually a Levin tube, 
which Is passed throu^ the nose and then 
through the pharyni and down the esopha 
gu* Into the stomach. In many Instance* It 
ii done as a prelimlnarv step to tome type 


of surgery on the gastrohitestliwl tract in on 
effort to eliminate postoperative distention 
end to keep the gastrointestinal tract at rest 
Sudt a tube can be passed in the patient* 
room It should be cooled in ice ana passed 
with no lubrication other than the ice water 
which adheres to it* surface. The patient 
should be asked whether there Is any Imped 
iment in one nostril or the other so that tbe 
tube can be put through the more patent erf 
the two nostrils When the tube reaches the 
patient I pharynx it may produce some gag 
glng. At this point the patient should be 
Instrucjted to swallow hard and if necessary 
even be given tome water to drink as thlt 
will help carry the tnbe down the esophagus. 
Patients differ in their rcflctions to tnti pro- 
cedure and some gag itrenuouily when tbe 
tube is in the pharynx. Again, if there is any 
fuspldoD that the tube no* gone into the 
trachea, tbe outer end of the tube should be 
held next to the cheek or back of tbe band 
to see whether eiqslred ali is issuing from iL 
If such Is not the case and the gag^g seems 
disproportionate to what might be expected 
the pharynx ibcrald be examined bv means of 
a fluhli^t to see whether or not the tube 
Is curling np in it If it has curled up in the 
pharynx, the tnbe should be withdrawn 
throu^ the nose until the tip can |ujt be 
seen above the middle of the soft palate and 
then the swallowing should bo begun again 
as the tube ii iknvly passed. Having the pa 
tient pant or breathe rapidly through tbe 
mouth may facilitate the process Tbe posi 
tion of the tube within the stomach nan be 
confirmed by aspirating gastrio contents. 
Very rarely wfll a tube properb placed 
within the stomach, fail to yield some gastric 
contents However if ft seems that the tnbe 
is in the stomach and yet nothing can be 
aspirated, the tube should be gentlv irrigated 
with 50 cc. of water most of which sh^d 
return on aspiration 

When a tube of the Miller Abbott type is 
being employed in an effort to apply suction 
at some point beyond the pylorus. It is im 
portont that the tube have appropriate mark 
logs on it so that the amount which has been 
passed into the stomach con be easily de 
termlned bv glancing at the pert which 
remains outside. When extreme difficulty Is 
experienced in passing a tube, it may be 
necessary to spray the pharynx with a 2 per 
cent sohition of cocaine, os Is done before 
bronchoscopy 

Thoracentem. This procedure I* fre- 
qnently employed. It Is usually performed 
for tbe removal of fluid from a pleural effu 
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JoHif Loco Bcll recttotd hU educatkm d Duks and Sorthw^ttem Ufthert^ 
Hex. H« hat deeded U* tpadd tderdi lo ths xurgery of iht hand end the 
treatment of burns and wft titeue bifurie*. He it an Asddani Frofestor of 
Surgery <** Sorthtceetem Untoerstty He repreatnts the thtrd generation of 
the t^u>oi of ttrrgeons origineted by Kanoteir inierested bt the hand. 

The metkidcnu end thorough eforu diaraderisile of die surgical teach- 
ings of this group to create a dosed, dean xcaund evt of an open dirty 
destructive infufy have been mubiply repaid by shortening the comalMsceni 
period, restoring function more completely and Jeerrartng economic loss for 
the patient 


nie body i* threatcood constantly by acd 
dental Uaum a from ertriotlc forces bums, 
tnechanlcal injnxies, diemlcal inlxnies, cold 
Infurto, blast fn/urlei and radiation faifurie*. 
In recent tiroes there have been as many os 
93,000 acadcatal deaths and 9,500000 In 
Inries annoally in this country Many of 
the victims are tilled outright bnt others die 
during their course of hospitalization TrafBc 
accidents account for 33,000 deaths ammaDy 
or Over one-third of the totaL It should bo 
obvious that any member of the medical 
profession may be called upon to render 
initial care to the injured, 

Woimding or injury from mechanical 
forces is the roost frequent form of trauma 
requiring eroergency treatment There may 
bo DO limit to the anatomic distribution of 
injuries, particularly in those individuals in- 


jured In BUtomobOe eeddenti, tornadoes or 
other dvilian disasters These Injorie* often 
slniulatB the trauma of warfare. Both mill 
taiy and civilian authorities are aware of 
the potentials for mass casualties in this tber 
monudear age. 

All aeddentaJ injuries can be divided Into 
dosed or open wounds and the difference is 
determined by the integrity of the body 
surface. Wounds may be superficial or deep 
obvious or concealed, and the tissue damage 
ranges from sli^t to the roost severe. 

A radonal approach to the care of the 
Injured Is necessary because the deleterious 
effects from wounds are frequently wide 
spread as well as local Hemorrhage, shod: 
due to trauma, and asphyxia produce life- 
threatening situations, which demand im- 
mediate treatment and take precedence over 
Paos 7B 
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podble with the competence tmd btirinew 
like perfonnanco which the patient expects 
Id a room where his life may wdl ^ In 
Jeopardy 

Even In conditions of e x t rem e quiet, how 
ever a prolonged wait may be very ^stuib- 
Ing to the patients peace of mtod, so he 
th^d not be brought to the operating room 
any carilcr than is necessary for expeditious 
handling When he has reached the operating 
floor he should not be left rmattended in 
the corridor for anv period but should bo 
tmiaf erred iromedlately to the room where 
his operation is to be perfonned- 

In the operating room the attending lur 
geon h ropoadble for whatever goes on 
This responkblilty Is a otothI ana ethical 
cme as well as a medicole^ one. In the Irst 
respect, It is only partially shared by the 
anesthesiologist and by the hospital through 
Its salaried employees such os nurses, order 
Hos arid other ctteodanti. The surgeon must 
take fuD charge of all that goes cm in the 
operating room and Is completely rerpoosiblo 
fOT whatever happens to the patient There- 
fore, members of the bouse staff should do 
whatever tasks have been assigned to them 
and wait quietly for the operatico to begin 
It 1 j not requir^ of any hWe officer to ask 
the anestluttist about the patients condition 
or to Inquire of the scrub nurse whether 
certain instruments have been included Hli 
greatest service to the surgeon lies In hJa 
readiness to do what he is told and In his 
ability to assist as directed in the actual 
operative procednrev 


At the conciusion of the operntiem, some 
member of the bouse staff should as^ tho 
other attemdaDts and tho aneathetlst in trans 
ferring the patient from the operating tabic 
to tho cart and accompony tho patient to hi# 
room to assist in the tnmsier frtw the cart to 
tho bed. In tho patient s room he shoxxld rrmko 
certain tactfully that all members of the fam 
fly arc out of the room while the patient i# 
b^g returned to bed and fetrovenous fluids 
and other paraphemalJa are being adjusted 
and while he is checking the patients vital 
signs Ho should also chocA the nujctkming of 
metJionlcal apparatus at this time. He con 
render the nursiDg service a great help by 
asking that excessive qxiantfties of flowers, 
magazlDO cigarettes and ether trivia be 
resooved from the bedside table and other 
Important working surfac« until tho potieot s 
convalescence hw reached a point where 
these items do imt interfere with efficient 
nurttog care. 
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cpltbcHum Imj regcDcmtcd A clean abrasion 
heals b> tpontoncotis epltliclimHon from 
the undamaged epithelial elements nnd sldn 
appendages Infection Impoin healing and 
at times a partial thickness injury to the 
skin is con\*crtcd into a holo-thlc^ess loss 
A laceration is o linear wound creoted by 
eithu sharp instruments or blunt objects 
laiceratlons var\ f rom nefltlj Incised wounds 
to those \vith irregular tom and contused 
surfaces. Damage to the ildn and underly 
Ing tissues is localized to the path of the 
v.-ounding agent ConPised lacerations result 
in some tissue loss and beveling injuries 
often impair the blood supply to the thinner 
sldn flap 

A penetrating wound li created by a mis- 
sile or object The energy which is Imparted 
lo the tissues is dependent upon the mass 
and velocity of the wounding agent Tissue 
damage frtm low velocity missiles or Instru 
menti is cxmflnod closely to the tract of the 
^^'c^anding agent The wound of entrance is 
usually smaU but the tract mav be of any 
depth. Pieces of skin or clothing are fre 

r itly imbedded in the svound along with 
retained missile. A perforating wound 
occurs if the mfuffe or instrument passes 
completely throngh the tissues and emerges 
at a different kxmtKin. Wounds of edt ore 
usually larger than \voands of entrance 
in perforating injuries from missiles High 
velocity mlssilci used in warfare produce 
penetrating ^vouI^dJ 'vith crteniive tissue 
oamage beneath the lurfacc. The external 
appooiance of these wounds b rnlslcading 
An instantaneous but tanporary cavity 
forms around the missile and its tract The 
volume of thb cavity depends more upon 
the velocity of the mbsilo than Jts size. The 
energy imparted to tile tissues in the cre- 
ation of the temporarv cavity can lev'crely 
d a m age blood vessels, nerves and other 
rtruotnres at \’aryiijg dtitances from the 
course of the tnlssDe- Bone fragments or 
shell fragments frequently act as secoodary 
mbsties and cause fintber and %vide*preqd 
tissue damage. 

■Acvlfiotu ore wouiKb characterized bv 
the tearing of tissues from their attachments. 
Skin and fubcutaneous tissues are cither 
partially or completely avulsed from the im 
dcrlying tissues and anv degree or extent of 
damage to deeper stmeture* can occur 
Many Baps arc so soverelv mangled that 
there b little doubt concenring their sal 
vntlon. Freonently It b difficult to defer 
mine the viability of a partially avulsed flap, 
rittce gross damage to the skin, fat and blood 


vosscb mav not be evident upon inspection 
The furvlvul of a flap is dependent largely 
upon the odequacy of the circulation to the 
part. The efllcacy of veooos ictum from the 
flap b a factor which determines ultimate 
survival of the tissue, even though the ar 
tei^ supply appears to bo adequate If an 
obviously devitalized flap Is replaced it soon 
becomes necrotic and infection frequently 
occurs. 

Every combination of tbo various types of 
accidental wounds may bo present In open 
cnwJjlng injuria Damage to both the cov 
ortng tissues and deeper tissues is extensive. 
These wounds are similar to some combat 
infuries. Two facton detennlno ti>e se\'eritv 
of the compression damage— first, the area 
of the bodv involved and, second, the na 
ture of the force and the duration of the 
application of prossuic to die part 

First Aid. First aid b the immediate care 
gtven to the injiued person at the scene of 
me accident Tbe manner in which it b per 
fonned may at times mean tiie difference 
between lifr and death. Frequently tbo 
services of a trained layman much less a 
physician, are not immediately available. 
The serionsly injured poson should not be 
moved hastily or roughly Obvious fractures 
have to be spUnted bikI an attonpt should 
be made to control external ble^ling. Ob- 
rtruciiOD of the airway is an iminediate 
tlireat to survival, but often the relief is as 
simple as tuming the head to one side and 
pulUng the tongue forward to dear the oro- 
pharynx. Sacking wounds of the chest should 
bo Securely dosed bv an airtight dressing 

Open wo un ds are contaminated at the 
time of injurv but further contamination 
can bo avoided by applying a sterile or if 
such b not available, a dean dresxinp. Anti 
sepUcs ointments or po%vdori should never 
be applied to wound surfaces because of fur 
thcr contamination end possible chemical in- 
jury to the tissues. Usually external bleeding 
from eitremlty ^vmmds con be controlled by 
ajjplyfng compression to a dre ss ing over 
lying tbe site of injmv Elevation b helpful 
If It can be done without too much mantp- 
ulatioo Routine use of toorniqueti at the 
accident scene b to be condemned, for the 
harm from improper application outweighs 
an> possible advantage In almost every case. 
If venous return Is Impeded but arterial in- 
flow Is not stopped, bleeding from an open 
wound of an exti e m it) is accentuated until 
the canitrictor is removed. UTien a tooml 
quet Is tppHed too tightly the blood suppl> 
to a Umb ma> be Jeopardized, or direct *i>d 
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all other meaiuie* of cure. Further trauma to 
the patient and to the wound itself is pre- 
vented bv careful handling. An accurate nii- 
torv and rvitematlc physical egaminatlon are 
essential to assess the patients condition and 
the total reaction to trauma, as well as to eval- 
uate the wound For peticnls with multiple 
Inhiriei, priority of care is estabUibed for 
those wounds which threaten Ufe^ The 
wotmd is treated only after a worldng dtag 
nosls has been established and other dod 
skms involved in management are made, 
such as the neccssitv and urgency for surgl 
cal Intervention and the choice of anesthesia. 

There Ls no practical all Indusive classlfl 
cation for wounds or injuries. Terms differ 
and froqucntly many combinatiooi of types 
are present in the same wound. Herwever 
all acddental wounds are either closed or 
open It must be emphasticd that the e3rter 
nal appearance of an open wound does not 
indicate the extent or oegreo of damage to 
deeper tissues XIany serious dosed Injuries 
occur without earW or obvious extenial 
signs or manifestations 

Qosed XVotmds. Closed wounds are also 
caBed nonpenetrating Injuries Any tissue 
ma> be hrvolved even though the sldn re- 
mains intact These Injuries are charucterized 
by the crushing, tearine or rupturing of 
tissue* and by internal neoxirThage, Con 
furions ruptunt and sprcrfns ore specific 
examples 

K ceniurion is produced by a blow to the 
body by a blunt force or object and there 
is DO obvious break in the continuity of the 
ikJo. Usually the damage is eouflnad to the 
subcutaneotis tissues, but deeper structures 
may be involved, depending upon the force 
of the impact The tearing of small blood 
vessels causes bleeding and blood tnSltrate* 
the tissue*. The damage to tissues results 
in exudation of serum. Discoloration beneath 
the ildn and swelling are frequent extanal 
signs in superficial contusions If a larges 
bbod vc^ is tom, hemorrhage may be 
profuse and eitravasated blood may form 8 
hematoma between the layers of the tiBue* 
The blood supply to the irarcnmdtng tissues 
may bo ieopordlzed by an expanding bema 
toma. If ^ overlying skin U deprived of 
its blood supply ft may undergo varying 
degrees of destruction and lose its capacity 
to act as a protective barrier against Infec 
tioa. If swelling is cice$sive and confined to 
a rigid tissue comportment, the tissue* may 
be injored by the effects from direct pw 
tore. Severe cootusions may lacerate under 
Mng viscera or »Ud organs, particulaify 


in the heed, neck and thorocoabdomlnal 
regions Inhuies to structures far removed 
fr^ the site of the external impact ore 
not unconnnon because of two factors in- 
ertia and the variable tissue resistance 

Ruptures of tendons, muscles and Uga 
ments ore caused by either direct or indirect 
violence. Mnide rujftiiro may occur when 
two antagonistic groups of moicles contract 
violently at the same time. Ligamentous tear 
Ing is called a sprain Ruptures and sprains 
vary from Incomplete to complete disruptkm 
of the continuity of the tissues. The result 
ing dcfonnlty swelling and loss of function 
are dependent irpon the severity of the injury 
Violent noopcnotratlog blmvs may rupture 
hollow viscera or lacerate solid organs, par 
tkularly in the abdominal region. Serious 
closed injiiric* may occur in any region of 
the body 

Onen Wounds. Open injuries denote a 
brealc Into or an actual loss of the protective 
tldn barrier The nnderlylDg tissue* are 
damaged to vurvtng degree* and extent 
Open wounds are contaminated by bacteria 
at the time of the trauma either by the 
wounding agent or foreign material intro* 
duced too the wound. Further oontamina 
tion after injury Is possible until the wound 
b closed. 

There are many tvpe* of open Nvounds 
ohrostem* locrmtiorw penefroting in}urie$ 
avuUiom and open crusliing injuries 
tary surgeons dlfforentiate between high 
velodtv and low velctdty missile wtrundi 
Frequentlv the degree of damage to deeper 
tissue* b susijected by the nature of the 
trejima. In wounds involving the ertrcml 
ties, injurie* to the nerves, musdei, tendons 
and blood ve«eU am be diagnosed bv tot 
tag the fuDctJon of parts dlrtal to the site 
of Injury In penetrating tajurie* of the neck, 
abdomen ana pertneinn, the ultimate extent 
of the injury may have to be proved bv 
surgical eipknadon. No woxmd in any loca 
tion should be probed in an attempt to 
establish the depth or extent of the injury 
Tlris maneuver cannot be expected to give 
Tellable information but can cause tor 
ther harm by accentuating hemorrhage and 
tatrodudng further conbimlnatioo. 

The most luperficial type of open wound 
fa an aimirion which involves destruction of 
varying depths of the ikin. Bleeding from 
the injxirea ikin surface fa slight and fa 
accompanied by serum erudatloo. A dried 
crust of blood and serum usually forms with 
in a few days and unJeis infection occurs, 
the crust should not be disturbed until the 
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another form of trairtTm and Houcs murt be 
protected from cxccsiivo opcmti\'o Iniury 
Aseptic technique, gcntlcncM In handling 
tisjnes and metlcnkmi licmostojls aro cssen 
tlal to an> mrcical Intcrv'cntion, 

Tbo optimal lime after injury for the 
Initial caro is ndthln tho first eight boun 
nhich Is usually considered to be tho time 
prior to actual bacterial In\'asion of tissues 
This inlei^’al is often colled tho “goWen 
perkxT bo\vc\W thoro aro many other fac- 
tors whl(± haTO to be considered other than 
an arbitrary limit of time For example be- 
cause of an excellent blood supply most 
wounds of tho face can bo cleansed ond re- 
paired sofclv os long os t\\cnty four hours 
afto- injury The history of the contamina 
tion, the typo ar>d location of the >vound 
and the extent of tissue damage uill influ 
enco the extent and duiracter of the initial 
treatment 

The adverse effects upon u'oundi from tho 
presetK* of devitalized tissue ore Impaired 
wound healing and local or In\’asive infec- 
tion, Devitalized tissues soon become ne- 
crotic and provide an Ideal culture medium 
foe bacterial growth. Onlv living and bealthv 
tissues can effectiveh combat certain de- 
pees of bacterial contamlnatioa It should 
be recognized, bonev'er that if the number 
of vlrul«it microorganisms present in any 
wound Is excessive. Infection may not be 
avoidable in spite of the inherent ability of 
living tissue to combat bacteria 
\Vo*md Ocansing Wound cleansing, us 
ing aseptic precautions. Is an Integral port 
of the Initial treatment. Every open woimd 
Is contaminated and frequently mreign me 
terial Is imbedded In the yvound. For exten 
sive wonnds preparation of the proposed op- 
crativo field Is paforuied after the patient 
bear anesthetized. The suiroimding dda is 
shaved and carefully cleansed with sckap or 
a bland detergent and sterile water while 
tho wound is protected by a sterile dressiug. 
Following thoTOu^ clesmsing of the skin, 
the wound Is carefully irrigated with sterile 
*aline sointion and anv loose foreign ntate- 
tiil is ronoved The detaUs of technique 
may vary with different surgeons, but the 
procedure is essentially a me<msnlc^ process 
^th care being taken to avoid irritation of 
the ibn or trauma to the tissues. For the 
least serious tyw of wound at least ten mln- 
is reqviir^ In extensive injuries, more 
tium one change of sterile gloves and mate 
Is required and additional time should 
be taken to Insure the cleanest field possible. 


It is necessary to preiiare an area largo 
enough to carry out the opcintly'c procedure 
without fear erf contamination from unpre 
pared skin surfaces for the original wound 
may havu to be enlarged. For wounds of tho 
extremities the entire circumference Is pre- 
pared, and In hand injuries tbo entire yvrist 
ond lower forearm are cleansed. 

Wound Exdifon Wound excision, often 
colled debridement, is the foundation of Ini 
tial operative care of open wounds and It Is 
most cffectiye If performed os soon as pos- 
sible after tho Injury Its objective Is to con 
y'crt tho accidental yvound Into a surgicalK 
clean wound which contains only viable tis- 
sues with an adequate blood supply This 
goal Is accomplished by the remoy^ of de- 
vitalized tissues, foreign substances and tis 
sues which are hopelessly damaged. The 
extent of the procedure ymriei with the tvpe 
of wound For exampfie, an fndsed laceration 
may differ little In appearance from an oper 
alive indsion, but blc»d dots have to bo re 
moved and bleeding yessels ligated in order 
to prevent impaired yvound healing. In such 
o yvound little or no removal of tissue would 
bo necexsary Avulsions, crushing Injuries 
and penetrating wounds, particularly high 
yTlodty missile Injunes are associated with 
extensive tissue destructiem and require 
meticulous end thorough wxmnd erdrion If 
the nature of the injury type and location 
of the wound and a vrorting diagnosis bay's 
been established beforehano, the depth and 
extent of tissue damage and degree of con 
tamlnabon can be anticipated. 

Actually' debridement or excision is an 
exploratory procedure which usually begins 
on the lurrace and progresses hito the 
depths and recesses of the wound. Etch type 
of tissue encountered Is carefuUv assessea as 
to its viability or extent of damage. Blood 
dots and foreign bodies are removed and 
careful hemostasis Is achieved, knowledge of 
the regional anatomv Is necessary to protect 
imporfamt structures, nerves and blood ves- 
sels from any possible operative injury In 
Jured ftructures may bo distorted or tlood 
stained and should be Identified in normal 
tissue and traced to the site of the Injury 
MTicn there is deep damage in tho presence 
of a small external yvound, additional opera 
live exposure is attained by enlarging the 
original wound along physiologic lines. A 
dedslon is made to remove any tissue only 
after careful evaluation of its viability for 
there must be no needless sacrifice of tissue 
If tissue is devitalized, boyvever It must be 
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Qt tides irrepaiablo damage to the tmdcr 
lying ueurovascular rtructures may occur 
Handling the leriomly Injured person re- 
qulref iJdUfiil and competent core. Speed 
and rough handling during traniportation 
may accentuate bleeding or shock and ag 
gravnte the injury 

Definitive Care. ^Vbon the inlnred person 
arrives at a location where meolcal services 
ere available, a rapid survey of the situation 
must be made by the first physician in at 
tesidance. Any delay in the prompt recog 
nltion and immediate treatment of sboac, 
bemorrhago or asphyxia may result In a 
fatality A history of the injury should bo 
obtained and the patient should bo tbor 
ouf^y examined to detonnino the arteot of 
the trauma Further injury to the patient 
should be raovented by careful himdJlng 
during all fmases of care. It is esserrtiaf to 
establish a ^vorldng diagnosis otkI assess the 
general condition of the patient before p>ro- 
ccedlng Nvith definite treabnent of local 
wounds 

Failure to obtain a history and pj er f o r ro a 
cosnpanehgnsive physical examination leads to 
many erron In total management of the in* 
jured patient and his >minds. The past 
medicai history may Infinence treatment 
does the patient have heart disease or din 
betes, is there a history of recent or pmv 
long^ steroid therapjy are there oUergJes 
or tnowD sensitivities to drugs oikI serumP 
A history of the nature of the injury is an 
invaluable old to the esatniner in deter 
mining the pirobable locations and extent of 
the injuries. The history of the circumstances 
of the injury as to the exact time, place of 
the aeddent and type of first old gives in- 
formation which can be used to anticipwto 
the degree of bacterial contamination Care- 
ful apipraisal of the information obtained 
from the history and examination serves as 
the basis for total evaluation of the pMrient 
Only then con further care be outlined and 
attention focused upon local wounds. 

Id many cases opwrative intervention may 
be an integral pwrt of resusdtatkm- The po 
tient who has an obstructed airway mav not 
be relieved b> the simpler maneuvers and 
may require tracheostomy Opjerative eiplor 
atkra to arrest continuinc internal beroor 
thage and closure or stabHiiation of chest 
defects to correct severe cardiorespjlratoiy' 
alterations ore other examples. If there are 
multiple injuries, the wountlj which are the 
greatest thi«t to life should receivo priority 
of treatment Some examples are those Id 
juries due to local tissue defects which result 


in asphyxia, respiimtory obstruction or other 
serious disturbances in the cardiorespiratory 
function Others include cases of massive 
hemorrhage, p>erfoTation of Intra abdominal 
viscera or organs and serious opxm or closed 
cerebial injuries. 

Treatment of Closed Injuries. Opjerativo 
interv'cntion may bo nccesxary at vaiying in 
tervab after occurrence of closed injuries. 
Most superficial closed injuries, namely con 
tuiions arc treated by Donop)erative surgiGBl 
measures. For jpjminj and incomplete mas 
cle tears of tbo extremities an effldent com 
pression dressing, rest and elevation may 
be all that are necessary however compjJcte 
mpturei of musculotendinous and Hgaroen 
tous structures frequently reoufro operative 
correction as soon as possible. In regions 
other than extremities, serious damage to 
underlying organs and vital structures con 
bo obscured initially by tho absence of ex 
ternoJ maria of violence and a paucity or 
slowness in tbo devoJopJment of abnormal 
nbvsfcal findings. Rep^eated examinations at 
frequent Interv^ are essential to determine 
any changes in pihvrical Budings which may 
lodkate the neccMlty for emergency opera 
Hon. An exploratory lapoiotomy is a life- 
saving measure to contTol Internal hemor 
rha^ or repair damaged intm-abdomlnol 
viscera. In any location an expanding hem- 
atoma has to be controlled to alleviate the 
harmful effects of piressure against tissues or 
ori,anx. EstsblUb^ hematomas ore fro* 

r mtly aspiirated or evacuated surgically for 
same reasons. Whenever tho blood sup)- 
ph to the skin is jeopardized by uncon 
trolled rwehing and bemorrhage in the un 
dorlylng tissues, the original closed injury 
may bo converted into an opjen wounci by 
brttikriown of this pirotectivo barrier 
Treatment of Op>ai Wounds. The flirt ob- 
jective of core in ^ open injuries Is to con- 
vert the open contaminated wound into a 
f\irgical}y clean wound, which should be 
closed as early as dreumstances pJormiL 
Opjorative care should not bo undertoken 
prior to the establishment of an accurate 
worldim diagnosis and a thorough evahia 
Hon of the Mtient The selection of ones* 
thealA will dei>end upxm the wound and 
tho condition of tho patient When a wound 
Is knovvn to be superfldaJ and local anes- 
theila can be employed, the initial wound 
treatment may be p>erfarroed in a weD 
equipped dispeosary or emergency room 
nring the samo ase^c pirecflutioni that are 
esuried out In the opjemting suite. One nnut 
remember that any operative jJroccduxc is 
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anrthrr form of Iraiimj and JitMtr* rmtit be 
protcctfrl from ctcr^il\T oprraUNc lnfiiT> 
AvTpHc technique pentlcne^^ fn handling 
b<TU« am! rnrticiifoin hemoita^it arc ciMm 
til! to 3n\ rirrfcal fnfenmffon 
The optimal thne after injiir> for the 
faitul care b \Nlthfn the Bnt richl boiin 
which it imjallv considered to be the tfmc 
prior to actual lactcrial Jm'aslon of tiscuet 
This interval U often called the 'jmlden 
periocT hrme%TT therr arc mans other fac 
ton which have to be errmidered rrthrr thin 
an arbitrarj limit of tune For example be 
cause of an exernent blood strppK rrsost 
wounds of the face can be cleans<xl and re 
paired lafclv as lonff as twcnt> four boun 
after infurj The hlstorv of the ermtamhu 
tion, the t\-pe and location of the wound 
and the extent of tissue damacc will fnflii 
ence the ertnit and character of the initial 
trea invent 

The advene effects upon wxjimds from the 
presetvee of devitalized tissue are impaired 
woemd healio? and local or invasive fnfec 
bon. Devitalized tissues soon Ivccomc ne- 
«Totfc and provide on ideal culture medhrm 
for bacterial gro w th. Oolv living and health) 
tissues cm rfectfvel) combat certain de 
pres of bacterial ccmtaminallon. It should 
be recognized, however that If the number 
of vimlent mferoorjunirrm present fn am 
*ouud is excessive infection mi) not be 
avoidable in spite of the inherent abflitv of 
hsfog tissue to combat bacteria. 

t>oand Oeaaning. WoutkI cleansing, m- 
inS iicptic pecaatfom, is on integral part 
of the inltiaf treatmenL Ever) open wxxmd 
is contaminated and frequentJ) foreign ma 
terial is imbedded in the woimd. For citen* 
sfve wounds preparation of the proposed op- 
o^tive field fa performed after tlw patient has 
been anesthetized. The surrotroding skin Is 
shaved and carefnlh cleansed with snap or 
1 bland detergent and sterile water while 
uve wxjund fa protected b) a sterile dressing, 
^f^kjwlng thorough desmsing of the ikfn. 
the wound fa carefull) irrigated with sterile 
**1^ solution and an) loose foreign mate 
dtl fa removed. The details of technique 
oup var) with different surgeons, but the 
P*^*dare is essentiall) a mechanical process 
hdng taken to avxvid irritation of 
™e skin or trauma to the tissues. For the 
least serious t)i)e of w ou nd at least ten min* 
is requlr^ In extensive injuries, more 
than one change of sterile gloves and mate 
is required and additkmaJ time should 
be taken to insure the cleanest field possible 


It Is nrtessar) to prepare an area Urge 
motigh to cam out ibe op«^tive prtxedure 
witbotit fear of contamination from unpre- 
pared skin surfacn for the original woirod 
mav have to be mlarged For wxtutkIs of the 
extremities the entire cirrumfercncc Is pre 
pared, and in hand injuries the entire wrist 
and lower forearm arc cleansed 

Uonnd Eacidon- ^\ouT»d excision, often 
called dcbridimicnt, is the foundation of ini- 
tial operative care of open woimds and it fa 
most effective if performed as soon as pos- 
sible after the injurv Its objective is to con 
vert the acddental wound into a surgicallv 
clean wound which contains onK vxable tfa- 
tucx with an adcqiufe blood suppK This 
goal is accomplish^ In the removal of de- 
vitalized tissues foreign substances and tis- 
sues which arc hopclessl) damaged. The 
extent of the procedure varies with the t)pe 
of wotmd- For example an incised laceration 
mav differ little in appearance from an oper 
athe trvcisKm, but blood dots have to be re- 
TTvoved and bleeding vessels Lgated in order 
to prevent impaired wound healing. In such 
a wound httle or do removal of tissue would 
be necessaf) AvxJsions cimhfrrg injuries 
and penetrating wounds particular!) hfgb- 
velodt) mfasJJe injuries are associaled with 
ertemive tissue destruction and r e qmi e 
metfcufotis and thorough wound oasion. If 
the nature of the injui) tvpe and location 
of the wound and a working diagnosis have 
been established beforehand, the depth and 
extent of tissue damage and degree of con- 
tamination can be antuapated. 

Actual!) diFbndetnent or excision fa an 
expIoTafcrr) prTxe d ure which nsuaUv begins 
on the surface and pr o gr e sses info the 
depths and recesses of tte wTiund. Earh tvpe 
of tmoe encotmlered fa carefully assessed as 
to its viabilit) or extent of dainageu Blood 
clots and foirfgn bodies are removed and 
careful hemostasis fa achieved. Knowledge of 
the regional onatorm fa necessaix to protect 
important structures, nerves and blow! vx3- 
seli from am possible op er a tive injur) In- 
Jored structures ma) be distorted or blood 
stained and should be identified fn normal 
tissue and traced to the site of the fnjnr) 
^Mien there £$ deep damage io the presence 
of a smaD external wound, additional opera 
live expos ur e Is attained hy enlarging the 
original wound along physiologic hues. A 
deciitou fa made to reinov e am* tissue onij 
after careful evaluation of its vhibilit) for 
there roost be no needless szcdSce of tissue 
If tissue fa devitalized, however ft must be 
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removed, regardle« of the rerJtiiig defect 
The greatest problem may be to appraise 
correctly tissues which have been injured 
but remain attached and are not obviously 
devitalized. 

An assessment of the viability of skin may 
be difficult at times In most sharp lacera 
tions there is Little destructioo of skin, but 
in avulslng and crushing injuries the damage 
is often extensive. Viable ildn bleeds actlvwy 
from its cut sxirface and when gentle pres- 
fure is applied it blanches temporarily The 
rapidity of the return to normal color should 
be observed One can compare and test the 
•Idn in question with that In locations dis- 
tant from the site of Injurv The flap that 
does not have a correct color is usuaDy de 
vitalized or destined to become necrotic. 
One must never save skin flaps that are 
severely crushed, whose vessels are throm- 
bosed, or which ore deprived of an ade- 
cjuate blood supply Although the color mav 
appear normal at the time of the opera 
tton. If venous return Is Impeded the flap 
mav die, Sldn on the scalp and face has on 
excellent blood supply and rarely requbes 
radical gT ritirm . Every effort should be made 
to save all viable sldn on the pehnar surface 
of the and the plantar aspects of the 
feet 

Muscle viability is determined bv tnspec 
tion and testing its properties. Viable muscle 
is red, its surface bleeds briikdy and it con- 
tracts when touched or stimulated. Dark, 
soft musde suffused with blood is usually 
devitalized. Massive damage to major mus 
cle groups produces harmful by products 
whlim are aosorbed Into the blood stream 
and may lead to deep shock. Nonviable 
muscle is an excellent culture medium for 
bacterial growth, particularly of anaerobic 
organisms 

Fascia withstands trauma well and only 
jagged edge* need bo excised. Fasaotomv 
however mav be necessary to relieve pres- 
sure on underlvtng tissues within tight fascial 
compartatents 

Tendons should not bo excised unless 
there is extensive fraving or soiling from 
foreign materlaL 

Nerve* have an excellent blood supply and 
excision should always be mtntmal, for even 
a severely contused nerve may retain some 
function or be reparable. 

Major blood vessels should be cBrefuIly 
evaluated before ligation Is considered Re- 
pair or anastomosis may be possible Tom 
or divided rmallCT blo^ \ easels in distal 


portions of the extremities can usually be 
ligated without jeopardy to the blood supply 
or the part 

If excision has been properly performed 
further steps toward repair and dorure are 
possible in the majority of wounds sustained 
in dvll life. In situations involving mass 
casuaJtie* or in %vartiiDe combat injurle*, 
the Initial operative procedure should ter 
minate after excision and correction of life- 
threatening defects In the wound 

Wound Closure- The goal of initial sur 
gery Is to obtain a cImu, closed wound 
which will heal bv primary intention but 
unieis a worind has been properly cleansed 
and excised, primarv wound closure will re- 
suh In impaired healing or infection. With 
proper excision most civilian injiniei r^n 
bo dosed primarily if the time interval or 
degree of contamination has not been exces- 
sive. Healing of the depths can be no better 
than healing of the surfaces An example is 
an avulslng injurv of the hand with a sldn 
flap overlying tendon repair If the flap falls 
to survive, the tendons soon become erqwsed 
and necrosis and infection ensue. 

There are many \vn^ to close accidental 
wounds Many wounds may be dosed by 
suture alone provided that there has been 
no great loss of sldn No Nvound should be 
dos^ with undue tension on the tissues 
TensloD causes stran^lation of tissues and 
necrosis of wound edgei eventuallv ocoin 
Healing Is impaired and a pathway for 
bacteria is opiened to the underlying struc- 
tures If the sldn does not approximate 
without tension, undenntnlng the subcutane- 
ous tissues mav allo^v luiBdeiit relaxation 
to piennit proper closure. This Is applicable 
to foe© and neck wounds and other areas 
where there is laxity of the tissues Another 
method for sldn ciosure is the use of a 
relaxtog incision with undermining to permit 
local shifting of sldn and subcutaneous tissue 
More extenstvo load shifts of adjacent tis 
sues are called rotation flaps 

If the sldn defect Is too targe to be closed 
bv suture alone or local shifts of tissues, a 
sldn graft may be applied. Skin grafts are of 
two types the split or partial thickness and 
the WMle-thidmess graft These are called 
free sldn grafts because either tyro of graft 
is obtained bv detaching it compIeteJv nttm 
the body sorfoce and transplanting It to 
another location. The donor area of spht 
grafts contains suffldent epithelial elements 
to allow fpontajieouj epitheliratlon of this 
nevviv created wound which Is similar to a 
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Miprrfldal al)ra\ltm \ wlwjlr tlilckncs^ 
pTifl ilnnor illr Irur^ n uoiiml complrlcK 
(In-olcl of »lln nml wound lifu to Ik* 
cJowL It l< ivnNililp to clov Jirnill nrrnt In 
undrrmtnInR anti jnittirr Imt a doiwr defect 
which loo large* ma\ require opplicntlnn 
of a ipllt llilckno^ graft Tlie spilt thiclncss 
slln pTtft is ustnl fritpipnll\ In primnn 
pToerdurrs to cn\tT Lirgr ilrfects. Full 
ihldaicss slln pufls art mon tllfOcidt to 
appK and an tkiI ns nst ful In tlir Initial care 
ArwtlKT mctliod to pmsidr cowTing tlsstu 
b tho uv? of a pctllclt flip which consists of 
ikh) and ill nttuchcil wd>cutar>t*ous tissue 
hashing on adctpiatc drculatlon Pcsllclo flaps 
arc used to costt ctposctl tendons ncrcci, 
bones and foints wlnm tltere Is r>o areolar 
tissue or shin loculK which can Ik* sldftotl 
to coscr these struemres Pi'tllcles are truni 
fcrml from one part of tin. bods to arKilher 
sdth an Intact hlood luppls TIvo pmsimnl 
portion of iIk* flap has to remain attached 
at lu iltc of origin for scserol weeks until a 
new blood nppls from the recipient area 
con grow into IIk* transfcrrcxl thauo Wlten 
adequate circulation lui dcs*clopcd In the 
flap from tlu3 recipient orew it is them do 
tnehed from Its donor cite at 0 secondarv 
operation 

Althougli os'CTs open wound if not grossls 
Infected, iIkjuW bo dcarBcd and cidsed, 
there arc mans factors ssdiich determine llw 
Dfce ss lt) or ads-fsabilits for deep repair and 
furfaco closure. The location and extent of 
the faifur^ and tho condition of the patient os 
w^U os the degrees of cxmlamlnallon are 
basic considerations. TIk; extent to which 
deep repair and closure con or should be 
carried out is a matter of both knosviedgo 
and Judgment In wounds of tho abdomen 
icpair d Injured s'lsccra is essential for 
sur.’tvnl. Opm Joint capsules arc repaired 
to prevent infection In Joints. Sucking 
of the chest must bo edosed with 
muicfc flaps oven though the skin may be 
left open for later closure. In brain Injuries 
P'hnary closure of the dura mater and scalp 
I* necessary to avoid Infection, herniation 
and fistula formation Exposed tendons, 
^*®vei and bone hfl\e to bo covnered with 
or areolar tissue to prevent macera 
hon and eventual necrosis, 
m some situations the skin Is closed pri 
and repair of deei>er structures is 
minimal or Is postponed completely 
j *he wound Is \vell healed. Althougn 
may necessitete a secondary operation at 
a to- date, the chances for optimal recov 


VT} of function ma\ dq)cml tiiwn tills 
clc^slon 

TImj management of wournls sustained in 
warfare bikI some dv-II disasters requires 
•.iagliig of the opcniU\‘c mT>c«1urcs These 
wnuncls art deansed ami excised Initially 
IkiI closure Is dcla>c<l until It Is certain that 
iIm* danger of wound Infection has passed 
Exceptions to this poHc\ arc wounds of the 
face and scalp whldi ore dosed at tho time 
of the initial procctltirc Some liand injuries 
ore portlalK or complctcl> dosed to protect 
tl»c iindcrK'ing structures. After dd)riacmeTil 
iImj wxiuml is co\‘cnxl hj a compression 
dressing and the injured part is immobilized 
\\ itiiln three to seven oa>’i, if tho wxjund 
rcxcals no cx’Idcncc of gross Infection and 
the litnics appcsir health) tho wound ma> 
Ikj dosed. Tills second procedure is called 
itclaycd primary eJemtre b\ most mllftar) 
surgeons but is often referred to as tec 
fmdary or t/doj/cd tulure Reconstnictlon 
or repamtix*© surgen Is undertaken at a 
later date when tho tissues are healed 
soundK and the patients condition Is well 
stabllfred. 

Healing of all wounds Is assisted In rest 
In extremity and fodaJ wounds resilient 
compression dressings help to minimize 
edema, oblilcnito d«d spaces and provide 
rest Injured extremities should bo im 
mobilized by splints, well padded plaster 
n>oIds or blvalved casts Some degree of 
s^relling Is a natural response to injury 
but If it enn bo minimized tho tissues will 
heal more Idndl) Elcx’atlon promotes more 
adeq uate J)Tnphatic and venous return from 
extremities. Swelling maj hoxvcver be ac 
centuated bv constricti\*o dressings to such 
a degree that the blood supply to a part Is 
compromlicd. Local pressure necrosis can 
bo aroldcd b\ adequate padding over bonv 
prominences 

Prophxlaxls against tetanus is an impor 
tant consideration in every person who has 
sustained an open Injury A tetanus toxoid 
|»oster is given when there Is a definite 
liistory of prex-iotii active immunization 
Tetanus antitoxin provides temporary pas 
sive Immunization but iboold be given with 
rautfon bv proper testing for sensitivit> 
Even then, serious delavea reactions to the 


The value of antibiotics is undoubted, but 
ttie y are not ahva)^ needed Their use should 
be restricted to coses In which specific indl 
catom exist, such as gross contamination 
extensive tissue destruction or Inoculation 



86 Chapter 5 Soft Tissue Injuries from Mechanical Forces 


of tbe wonnd with highly viralent bacteria. 
Adequate, early wound nirgary Is the best 
protection against Infection, 
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UmoB ScnwAxra lUoJw John Him Barlim Fwirmr of Surgcrv »< 
UniarsUy of Pfnn»if1conla {$ a Iloortor bv birth, lie teas etiucaieii ai Indi 
ana Unherttiy and the t/ntomf/y of Pennsyicanla lie has dlrtded the 
llarriscm Lahonrtar}/ of Surglatl Beseanh from tchich hate come numtj fundth 
menial conWlnilton* to tuTfiery ConatJtonl fn Surgery fn the Fax East during 
World // Dr Ratdbt has plavcd on odice roie as a member of the 
Aimed Forces Itedicd Polky Council of the Deportment of the Defense end 
has an Intimate knotcledfie of the most recent deoelopments in the field of 
surgery tclth which this t^pler deals. 

Jamu EmvARD Eckenho»t of hteryiond, was educated at the University of 
Kentucky and received his medical Iralnfng at the Unftersity of Pennsylamla 
Actively interested in problems of researdi rrlatlne to the field of anes- 
thesiology he seroes as Professor of Anesthesiology at the Unhersity of Penn 
sy/oonia. 


Shock (i a common clinical entity exten- 
rivdy itudled for over a half a century jet 
the bailc mechanlimi arc rtiH Incompletely 
underrtood. Shock is uiually citvifioaed oi 
accompanying or following trauma Indeed, 
a groat impetiu for its study hat been ibo 
relatively concentrated mass wounding ac 
companylDg war Hmvever the fyndrorno Is 
not copnn^ to trauma or to surgery but Is 
frequently see® in conjimction with medical, 
neurologic and even psychiatric disorders. 
This implies extensive ramifications of the 
etiologk) processes of shock and casts doubt 
upon a tingle exciting cause. 

Shock hu been variously qualified, ©.g., 
xurgicol shock, wound ihoti, hemorrhagic 
shock, neurogenic shock. Such terms are 
llkrfy to refer to probablo initiating causes 
However the cHntcal picture is essentially 


the same under all of these conditions. 
Therefore, the only quallficntions of shock we 
shall use ^v^ll be imperuilng shock tmd irrt 
oersible ihock. The first qualiflcntion Implies 
that the patient does not appear to be in 
shock but docs demonstrate signs and lyinp- 
toms suggesting that shock will occur within 
a short time unless preventive steps are 
takm. IVhen the symptoms of shock have 
persisted sufficiently long to preclude re- 
covery in spite of therapy Irroversfble shock 
lias occurred. The period required to pro- 
duce irr e v e rsibility Is variable- shock in the 
patient in poor physical condition may be- 
come irreversible within minutes. In a uiu 
ally healthy but recently injured young 
aduh. irreversible shock may not appear for 
hours 

The cUnlca] picture of ibod Is so well 
Pace R7 
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kumvii and xvideh taught that eveti th« 
t^velve'year-old Bov Scout can describe it 
rcftsonablv accurately Tbe patient* ildn ii 
pale, cola and rDol5t Respiration* arc *hal 
tow rapid and often grunting tn character 
However in profound ihoci, reipiratlons 
may be onl> two to three per minute Occo 
tionally the lip* and Bngemall* are 
cvTinotic. The pul*e i* weak and rapid. The 
blood preuure i* low Urine formation 1* 
tcantv or abieoL Thlnt is a common feature 
Complaint* of pain mav be absent except 
when the patient U moved. Apprehension 
and resil«snc** Ore usuaUv dijplavetL The 
sensorium mav be dooded. 

ETlOLOG’t 

Some exdtiiig factor* of *hock are fairly 
clear The mort obviom and roojrt common 
U acute hemoTThage or protracted fluid lo** 
The early meebanien* of ihock following 
trauma witbont blood lort, neurogeolc »hoaf 
coming on after cranial inlurv cardiogeoio 
ibock preceded bv mvocarolsl Infarction or 
fchodc occurring Erorn tmticity or poisoning 
are not cleorlv underTtood. Least weD ex 
plainesi is whv ihock develop* Into irre 
venribilit) 

Originany attempt* were made to impH 
cote a rin^e factor in the development of 
Irreverrible shock Eariv theorfe* luggearted 
that tbe major defect ^vai inadequate cardiac 
output, prolonged mainteaaac© of hypo- 
tension because of regional %-asodilatatloa. 
a reduced blood volume due to leakage of 
fluid from tbe blood vessel*, or vascular dc 
pressioD produced bv to«c material released 
irom Nvound*. Tbe consesum today appear* 
to bo that no one factor predominate* but 
that many thing* contribute to produce cir 
culatoty tnxuffldencv following which hro- 
verrlbiflts occur*. 

Freeman has presented thl* chain of 


events diagrammaticallv a* shown in Figure 
1 

The circulatory response to itres* ihould 
be understood for orientation to a discussion 
of the etiology of shock. Table 1 is a modi 
fled version of Baietts calculation of the 
distribution of the circulation tn man and 
the uptake of oxygen bj organ syjtcjn* 
It Is apparent that, under nonnal condition*, 
tbo major demand for blood Bow and oxvgcn 
uptake is bv vital organ* (brain heart and 
hepatic portfll system) vei these represent 
only 7 per cent of the total bodv wei^t 
On the other hand the principal mas* of the 
bodv (ikcletfll muscle, connective tissue, 
bone and *ldn) representing 93 per cent of 
the total weight, receive* only per cent 
of the cardiac output end 40 per cent of the 
oxygen intake (Table 2) 

Under condition* of ftrcM, widespread 
change* occur in blood \x 5 lume distributfon 
With muscular exercise, blood flow to muscle 
Increase* a* doe* oxvgcn consumption. Such 
change* are met bv dimimrtioo to flow to 
other tissue* notablv the kidr«5) These are 
normal reflex mechanUm*. 

Following benwnhsgc, blood flow to vital 
organs is maintained st the erqvense of the 
prbHdpa! man of body Unue. InitiaCv blood 
pressure is supported bv generalized periph 
cral vwoconstriction which simultaneoiuh 
diverts blood from the peripheral circulatory 
beds (eg„ muscle ikln) to vital orgaos. 
hJdrKW blood flow dimtoltbe* most *bmrplv 
and with the iligfatejt stress— even with cmo» 
tloo As blood vxjlumo i* reduced bv hemor 
rhoge blood flow through nonvital Unue i* 
gradually reduced bv tocreastog vosocon- 
ktriction until finally a peak of compensation 
mav bo reached when the functional circula 
tion consist* solclv of blood flow to and from 
the brain, heart and liver Evidence suggest* 
that finally even the liver mav be ihunted 
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out of tl>e dmiUUno cuh\ a!l hlood floss from 
Ibc Inferior S’cna cas’n ceases \‘ct willi floss 
in the superior seua casa pcnlstlnfj. Tlfls 
Implies that urxler tljosc conditions llic 
brain continues to Iw luppllctl W'ltli blood 
The cornmon denominator of Inesenlblc 
ihoch is a redtKed cfTcctlse blood solume. 
In bcTT>OTTliaj;c U\c factor rcsponriblc for the 
reduction Is clear bill sslxm mafor hemor 
rhaj^c Is aliscnt the cause of h)Txnt)krmU Is 
obscim*. WTilIc the total amount of blood 
\silhin llio hod) mas be tinchanced, titc s-ol 
umc drcuUtInp can Ikj rcducca b\ leakage 
or scqueslratiOT-thus the effective blood 
stilume becomes Inadequate. 

Formcris It sstu bcllcsxd that, in the ab- 
sence of fignlflcant Itcmorrliapc blood sol 
nme ssus reduced bj ^cakage* of fluid from 
bbod siesscb Into tissue Blalock and his 
associates were the first to prosO that leakage 
need not ocerrr for hspovolcmla to appear 
in shock. More recent cs’fdcncc indicatei that 
blood ma) become trapixd within peripheral 
blood s-eiseb or liver and thus become “lost" 
to the circulation so far as the prime purpose 
of circulating blood Is concerned— transpor 
tatlon of OT)’gen foodstuffs and metalwlic 
products The first sign of sloping blood Boss 
and Impending shock at operation mas be 
hicTensing s-enoui oxygen desaturation. This 
^y occur despite a satisfactorily maintaiDed 
blood pressure or pulse and ss’ithout evi 
dence of reduced arterial oxygen concentra 
tion. It signifies that blood is passing throujih 

TakU 3 


capillaries so ilms 1) that a greater than nor 
mol amount of otsgen Is being withdrawn 
from it It also suggests marked arteriolar 
compensation in order to maintain blood 
pressure 

Zsscifach and his associates have demon 
simtod the actisils of prccaplUars arterioles 
capillaries aixl \*cnulcs in the rat mesentesy 
during normal condlHons and In hemorrhagic 
shock. Normall) all capillaries do not func 
tion simiiltanccHal) hut with stress cvers 
channel can open, tremendousK increasing 
the capacih for blood As blood flow slows 
lliciO vwels become engorged with blood, 
floss final!) ceases and In some areas the 
coplllarv bod is b> passed trapping or “se- 
questering" significant quantities of blood 
This removes blood contained within the 
circuIatioD from the “effective" blood vol 
umc It must be remembered however that 
the appUcabllit) of these observatioru to oil 
cupflla^ beds has not been proved. 

There are no studies to Indicate even the 
approximate amount of blood that can be 
contained within sriscular beds whose tone 
and rcactiWt) has'c been abolished. Pie- 
thyimographlc studies have indicated that 
simple warming of the legs can Increase the 
\x)Iume of blood within these parts by 500 
cc. or more. Investigations upon wxninded 
soldicn in shock have demonstrated the 
need for Infusion of vast quantities of blood 
In order to maintain blood pressure. In 
Korea, U vvoa not xmcommon to administer 
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twice th© patient s normal blocKi volume 
even thougli there wai no longer evidence 
of active bleeding. Attempt! to locate large 
volumes of sequestered blood by means of 
chromium-tagged red cells or by means of 
die Evans blue dye technique have failed, 
but the evidence Is far from conclusivo. 
Chromium tagged red cells may be rapidly 
destroyed Also the tagged cells or dye may 
be unable to reach the sequestered bloody 
thus preventing complete dilution Evl 
deoce In favor of sequestering was obtained 
from postmortem studies of men who died 
in shock in spite of massive transfusion. 
These studies revealed skeletal muscle, liver 
aod lungs choked with blood. 

Obviously the factors mendODed aD work 
In the same direction, namely production of 
an Inadequate circulation. The lowered 
blood volume leads to decreased cardiac 
output Sequestered blood and diminished 
capillary blood flow lower venous pressure 
and dimlnldi veDOUi return which Ukevvise 
contribntes to a rednced cardiac output 
With prolonged hypotensloQ, Wiggeri found 
that myiMLrdlum ttself may be damaged 
and, even though the blood vohmi© be re- 
stored, the myocardium is unable to recover 
Myocardial nihire then relentlessly pro- 
gresses to death. 

There are other factors which play a part 
in the progressive decline of the drcolatlon, 
but tb^ exact role has not been deflnod. 
Several Hn<i« of investlMtlon have been 
followed, some of which are chahesiglng. 
These Include 

The balance between VEM {oasoexetior 
rnaterhl) and VDM {oatodepretaor mate 
rial) Sborr and his coworkeri have demon 
itrated the existence of a vasoexeftor prin 
ciple elaborated hy the kidney and appear 
ing in the blood stream following renal 
hypoxia. VEM to be integrated with 

adrenal cortical and sympathetic nervoni 
system activity It appears following bemor 
rnage or In fmpenoing ihodc. During this 
pV.Q.i. VDM Identified as ferritin and 
tamed in the liver also appears, but under 
aerobic conditions the Hver transforms H Into 
an Inactive form With deterioration of the 
hepatic blood supply oxygen lack occurs, 
the transformation of VDM falls and It ap- 
pears In the systemic circulation. Eipcii 
mentally in irreversible shock, VDM has 
been detected In large quantities. However 
blood ample* wltodrawn from KoreM 
nQf nnlri.-Hi In shock have failed conslitentiv 
to yield ferritin In significant quantities. 
Bacterial factor Fine and hli associates 


have observed that In dogs treated with anti 
blotics prior to hemoirhadc shock, the sur 
vfval rate was higher than in imtreeted 
shocked do® They have postulated that, 
during shocJq bacteria floinisn and by either 
direct action or by toxic metabolite* prodnee 
drculatory change* leading to irr ev er sible 
shock. Antibiotic* minimize and prevent thli 
action. The antibiotics are more effective 
orally than parenteralJv prexumably because 
of the influence upon the Intestinal bacterial 
flora. Likewise, some antibiotic* are nx>re 
effective upon organism* of the Inteftinal 
flora than are others 

There I* evidence that the ability of anti 
hioHc* to prevent irrovcrrible ihoci: may be 
prindpallv a spedes effect The tissue of 
many anhnali (rat, cat, dog) are not sterile, 
whereas those of roan, except for the gastro- 
intestinal tract, are. Factors preventing the 
growth of bacteria already located In tissue 
may not be significant when applied to 
specie* whose tissue* are not contaminated 
Novertheleas the bacterial factor mav be 
tmportant In certain tvpe* of shock in man, 
fu^ as that accompan^g peritonitis, bums 
and massive tissue aestructioD It seems 
more difficult to implicate the factor in 
cardiodrculatoiy or neurogenic shock. 

Autonomic btex^dng agenU Evidence hai 
accumulated to show that certain of the 
autonomic blocking agents are of value in 
preventiDC or retarding the onset of Irre- 
verrible ihock tn animals. Among the fore- 
most of the*© agent* are chlorpromaadne 
DIbenzyline and hexamethonhim. AtroplDe 
has generaHj' been ineffective. AH of these 
drugs are protective If gtven prior to ex 
pesur© to traumatic (drum) or hemorrhagic 
shock but are Ineffective if adminlste^ 
after trauma has been inflicted or shock has 
developed. The theory of the use of auto- 
Domlo blocking acenti is based on the fact 
that during ihocic vasoconstriction occurs. 
Because of this, capillary drcnlaticra Is re- 
duced tissue perfusion become* Inadequate, 
anoxic damage occurs, vessel reactivttv Is 
lost and, flnafiy blood is sequestered within 
capillaries. If vasoconstriction could be mini 
mtV ftd or prevented by the nso of autonocnlc 
blocking agents, tissue perfusion could be 
maintained even though arterial pressure is 
lowered. 

So long as the blood volume Is roalntainod 
within reasonable limits, the theory is feasi 
ble. It Is common to see patients with low 
ered blood pressure without vasoconstric 
tion who expericfice little dlfBculty The 
recent use of hypotensive anesthetic tech 
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nlquct has cv-cn popularlxctl tliU cnHt> 
no\\-c\-cT If v'osotlllntQHon occun In the pa 
Uent v\l» Iwu lost considerable blood with- 
out rcplactjmcnt, the clrcttlator\ beds In 
skin at>d miitclc aro kept patent at tl»o ex 
penso of the cfmikiUon In the N^lal organs 
As a consequence, cardiac, cerebral licpallc 
and renal compllcollons ma\ develop corller 
and \«.Htb tnoro disastrous results 

The Infl(jcncc of mctaboiHet In tl>e earl) 
phases of sl»o^ metabolites do not onpear 
to plfl) Q part In the dcwlopment of Irrc- 
\TnlbllIh The metabolic derangements aro 
prindpail) those wliJch follo\r progrcssl\-e 
tlssire anoxia. As Irrevcrriblllt) dentdops 
hm>n‘cr the accumulation of metabolites 
ma) assume a n>oro Important role An Inter 
citiog field of Im“eitIgaUon In this regord 
concenn the Importance of rising blood 
ammonia Ic\t1s Expcrlmenlall) It has been 
demonstrated there Is an Increased produc 
tion of ammonia In the kidnej-s ana Intes 
tlna In shock. The li\*cr loses Its ablllt) to 
utilize the ammonia to simthcifie urea, pre- 
snmabl) becouse of h>-podc parcnch>'inftl 
damage As a result, blood ammonia rises 
sIgnlfioantI\ Efforts ore being made at pres- 
ent to evaluate the dgnlGcnnce of tills ob- 
servation 

Rofe of iJic adrenal eorter. The Ifberatloo 
of adrenal cortical steroids Is one of the 
mechanisms b> which homeostasis is main- 
tained. In the absence of the adrenal cortex 
or when adrenal cortical resen-es ore limited 
the response of the vascular sj-slem to stress 
such as shock roo) be mlnfm^ Under such 
condltioni the admfafatratfon of adrenal cor 
tkal steroids mav replenish the depleted 
stores and restore the rcacth-fty of blood 
vessels to 1 narepforphrine and potsfbh epi 
nepliriae. The importance of this factor has 
not born completely evaluated In the usd 
aD) healthy individual who Is suddenly 
Wounded and develops shock, the adrcfia] 
cortical response has usually been found to 
bo rKHimJ. On the other hand, adequate 
data have been obtained from the chronl 
caDy 111 individual to Indicate a diminished 
adrenal corticosteroid leveL In these people 
me dmdarorj response to shock Is often 
poor but maj be Improved by the intra 
vwma infection of corticosteroids. 

it is apparent that considerable recent 
intCTest has been directed ftnvord the liver 
Its relationship to IrrevenJblo sbod^ 
^Vb^le the liver may not be of much fmpor 
lance In the early phases of shock, as hypo- 
teoston, hypovolemia and hypeuda become 
nianifest significant roetabofic alterations 


ocair as a rosiiU of these Influences upon 
the llw These mctalwllc changes maj be 
tlw priiidpul factor determining irrcversl 
bflitj Tlicre Is experimental evidence that 
dcalli from shock can bo prevented b\ dreu 
latlon of ox>’gcnnted blood through the 
liver 

One might summarize the factors under 
hdng ilvock by saving that drculatory ho- 
meostasis Is dependent upon man> and 
varied factors (1) the pump (heart) must 
be adequate' (2) the blood x'wsels must be 
patent and rcncth'tr (3) the lungs must be 
functional and on^en supply sufficient (4) 
them must bo sufficient blood to circulate' 
(6) Uic center conlroTlIng nervous Impulses 
ibratn) must be performing satUfactorlh 
(6) the oddition of vital substances to the 
bl(^ stream must be optimal, and the 
mechanisms to alter metabolic products and 
to eliminate waste substances imtst be func- 
tioning satlsfactorlh Int e r f er e nce with the 
aforementioned s)-slem at anj point reduces 
tlie abillt) of the body to wimstand shock 
and hastens the onset of Irnrversibilit) Some 
factors ore more Important than others. For 
Instance; the patient with a sudden mvo- 
cardial Infarction suffers acute lo/urv to the 
pump and as o consequence mas go into 
shock rapfdh Other foctors nvav be of less 
Immediate Importance but ma) nltimatel) 
lood to shock- 

TIIE TREATMirST OF SHOCK 

Prevenuon- Obvious!) tbe most important 
factor In tbe treatment of shock is Its pre- 
vention. This Is not alwaj-s possible in shock 
that follow I sudden rovocirdlal iafarction 
or that appearing after cranial infim How 
ever much con be done to prevent shock 
accomponving trauma, operations, Infections 
and bunu. 

The Idea of anticipating the poulbflltiei 
of wound shock In soldiers by the routine 
preventive use of chlorpromazine Is Intri 
going If chlorproraazfnc^d no undesirable 
side effects this use might be feasible How 
ever tbe drug Is a depressant in its own right 
and a decrease In mental acuity in all sol 
diers might counterbalance the possibilities 
of protection from shock in a few Nevertbe 
iexs to civilian surgical practice, the use of 
chlorpromazine p re op era tlvely in patients fa 
whom signifleant blood loss is expected roa) 
be worth while, Tbe value of such protec- 
tion awaits further study 

nw movement of wounded, acutely III, 
unconscious or anesthetized patients must be 
BCXOTnplishcd with greet core. If shock is 
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apparent, it U better to portpone movement 
th^ to Jeopardize the patient i life Un- 
necessary or rough movement may produce 
sudden, severe h3/potension or oven cardiac 
arrest under these drcumstances. The tame 
caution should apply to movement of any 
unconscious or aneitbetiied patient Hypo- 
tension Is often teen foDowtng transferraf of 
these patients from operating table to litter 
or bed When movement Is accomplished, it 
ihoukl be after broken bones have been 
splinted or properly supported. Pain, how 
ever is not the sole caoso of hypotension, as 
is evident from the fact that the blood pres- 
sure of anesthetized patients foils with move- 
ment The Qimver appears to lie in kni of 
NTisomotor controL 

Patients %vith trauma may not require 
opiates for comfort A relati%^y small pro- 
portion of men severely wounded in combat 
complain of pain, and pain should be the 
indication for the use of narcotics. These 
agents depress the reflex control of the dr 
culation In shock, Impeoding shock or sltua 
tions In which surgical shock mav occur 
drculatOTv reflexes should be functioning 
maxiiBally Whai opiates must be used for 
pain tn shock, they thoold be injected intra 
veoouily in small doses Druu injected snb- 
cutnneousty or Intramosculany may not be 
absorbed by the blood stream ijecause of the 
inadeqoate drculation 

'Hk) principal means of preventing shock 
is to keep the blood volume within normaJ 
limits All patients who have been injured 
and in whom shoc^ may occur those under 
going major surgery and those first seen in 
shock should have intravenous infusions 
Great caro and foresight must be used in the 
placement of Intravenous needles or can 
Dolae These must be of a size adequate to 
aJlmv infusion of large quantities of blood 
within short periods Elffort must not bo 
wasted in persistent attempts at ventpunc 
tore in patients in impending shodc The 
vein shonld be exiwsed surgically and cao- 
milated under direct vision. Botn surgeons 
and anesthesiologists should be facile in per 
forming these operations. The largest stores 
of blo^ or plasma expanders are of little 
consequence unless the means for getting 
the material Into the patient arc available 
In Korea, it was necessary to infuse as mudi 
as 4500 ca of blood within a thirty-five-mln 
ute pCTlod in order to keep ahve a patient 
in shock. In severe shock or when major 
hemorrhage if expected, more than one in- 
travcoouf route shonld be provided so that 


the required amount of blood can be ad 
nriinlitcrtxi. 

Surgeons and anesthesiologists should be- 
come more skilled in estimating blood loss 
In major surgical procedures asKxdated with 
considerable blood loss tbo “dry sponge* 
technique should be used. In tiih meth^ 
the dry weight of the sponge is subtracted 
from the blood-soaked weight, the difference 
fa grams approximating the amount of blood 
fa cubic centlmeten contained to the sponge. 
While not completely accurate It can be 
used as a suitable index for blood replace- 
ment 

Careful preparation of patients for opera 
tion win minimize the occurrence of shock 
fa the operating room Blood volome studies 
ore useful, particnlarly fa the elderly seden 
tary or chiOTlcally fl] patient who is to have 
a Dtajor operathc procedure. Often the» 
^ups will be found to have significant 
nypoxolcrala. Transfusion prior to operation 
under these dreumstances may prevent or 
minimize the onset of shock. 

One cannot be dogmatic about the amount 
of blood loss tolernted without need for re 
placement The healthy adult can lose 500 
cc to 800 cc. of blood without need for re 
plocesnenL The elderly or acutely ill patient 
may not tolerate such loss Ibe for 
blood replacement is uruaUv indfented by 
the appearance of hypotenslcm with tachy 
coidia. Ho^veve^ neither of these symptoms 
need appear In general, if the loss exceeds 
600 cc. replacement is indicated either with 
a plasma expander or with whole blood. If 
the loss exceeds 1000 cc., whole blood re- 
placement of at least 500 cc. is probably 
indicated. It is not the province of this dls 
cusskra to consider roe indications for 
plasma expanders versus blood. The patient 
fa shock needs blood and there may be little 
usefulness for plasma erpanderi. In the 
malnlenanco of blood volume by replace- 
ment of minor blood loss however they 
have value Constant watchfulness bv the 
surgeon and anestbestologist with particular 
attention to fluid replaceroent ^rIII do much 
to prevent surgical or hemarrhagic shock. 

Suo^ may be averted fono%ving sudden 
beroorrhage by elevating tbo patlait i legs. 
The amount of blood estimated to be re- 
turned to the syitcmic circulation by this 
maneuver may equal or exceed 500 cc. How 
over if vasocon^ction has previously ex 
Isted to a slgnlflcnnt degree, little blood may 
be contained In the extremities and devn 
tIon of the legs, therefore may be of little 
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\tiluc. It ha5 gcncralK been Q«\:m<?d thot 
the optimal poiilkm for the patient with 
InTwlemlon or impending iIkktV la a jJlghtly 
bead-demm position. This facilitates \vno»% 
return and mn> Improv*© circulation to tlio 
bmln Elata to support this belief are lading. 

Con\-cncl\ caution should Iw cxcrcisctl 
when after a patient has been operated 
upon In the llthotomj position, the legs arc 
put dow-n. Often this Is accompanied b) a 
precipitous fall In blood pressure duo to 
filling of peripheral \‘nscular clianneU. This 
can minhnbtcd bv wrapping the legs sWth 
clastic barnlagei prior to lowering tl^ legs, 
Hj’podc damage ma) bo a\‘crted or mini 
mixed In Irapcn^g shock If the or^gen 
supplies to tlw bod> are Increased. This can 
be accomplished In iocreosing the osygen 
concentration of the Inspired gas either b\ 
means of a nasal catheter or b) a mask. The 
forrocr roethod, with the catheter at the Hp 
of the epiglottis otkI vWth an o\sgcn fkns 
of 6 liters per minute, wlU insure an ox>gcn 
exmeentratfon in the Inspired air of about 40 
to 45 per cent The latter method If proper!) 
applied, will supply 90 to 100 per cent or> 
gen. The circulation time becomes slm'xr os 
the blood volumo Is reduced. The closer a 
patient approaches a shock state, the more 
coitipleteiv his bkod is dcanturated of an 
gen foUo^vlQg Its oassage through tbe capll 
cuies. Therefore, the greater the ox)'-gc n con 
centration In the arterial blood the more Is 
a\iUlable to tUsuei All hvpoteasl\-e patients 
wbethcr In shock or not should bo given 
oxygen for this reason. 

In patients who have had chronic illnesses 
or those who have ihowTi signs of adrenal 
Insuffldeacv and In whom mafor surgerv Ij 
contemplated, adrenal cortical extracts ma ) 
be of value for preoperatI\‘c preparation. 
This ma) Improve the response of the dr 
colatloo to endogenous /-norepinephrine or 
epinepbrtoe and to stress In general It max 
also prevent the appearance of shock. 

Gaieful anesthetic management will mhif- 
mlxc the occurrence of shock. Prolonged 
deep pknei of anesthesia predispose to 
*ho^ particularly if anesthesia is accom- 
panied by rough surgical manipulation and 
nuid loss Gei>cral anesthetics are myocardial 
depressants the demw of depression being 
directly proportionja to the concenlratioo erf 
■aesthetic. Diethyl ether and wclopropano 
^^0 a liberation of norepinepbrino in the 
bod) thus preventing the appearance of the 
depiesiaiit effect. If catechol amine stores 
are exhausted, myocardial depression may 
be more apparent, depending upon the 


depth of anesthesia Tlw depth of ones 
thesia slwMild never cxccctl tliat needed to 
prcxltjcc satlsfactor) operating conditions, 
Trraimcnt of Shock. Tho principles of the 
immediate treatment of existing shock center 
aroiind a fmv essentials. These arc 

Ittirm'mous administration of blood 
Tills should be Gi\-cn rapidl) ami contimi 
ously until tJic blood pressure returns wdthln 
normal limits and the s)'mptoms of iIkkL 
abate. There is considerable disagreement 
concerning tho snluc of intra-arterial \crsus 
lntnn*cnouj transfusions of blood. Tho pro- 
ponents of Inlra arterial transfusion argue 
that blood Is placed in the best position to 
enhance coronar) and cerebral blood flo%\ 
and In general to raise arterial blood pres- 
sure In practice, howTwer one should realize 
that not more than 100 cc. of blood per 
minute can bo pumped through an Intra 
arterial canouLi whereas the heart ejects up 
to 5000 cc. per minute In shock, cardiac 
output and venous return arc Icnv Therefore 
(hero ma) be greater advantages In Infusing 
large volumes of blood Into the veins 

In osuall) health) adults in shock there 
is little darrger of m-ertransfusion and pro- 
duction of pulmonarx edema. However in 
the eWerh or chronlcall) ill patient, the 
possibfllh is greater In general, if the blood 
pressure remains low it is ta/e to Infuse 
blood at a rapid rate until the bloodpressnre 
bos rehuned to ph)'siologic levels Tne Infu 
sion should then be continued at a skrwer 
role. 

Plasma expanders should be used in the 
absence of blood or while blood is being 
croismafched How'ever it is onllkeh that 
shock con be satisfactorily treated without 
blood 

Oxygen A high concentration of oc)gen 
should be administered. As mentioned pre 
viousl) a nasal catheter with a flow of 6 
Uteri of ot)'gen per minute will produce a 
40 to 45 per cent concentration In the in 
spired air A bog and mask if properly ar 
ranged w^th a high flow rate will insure 
neorh' 100 per cent. The latter concentration 
Is desirable in treating shock, although the 
mask is more uncomfortable to the patient. 

Position A sUghtl) head-down position is 
probably roost brarfdal to the patient If 
the tilt Is too groat, the patients respiration 
may be compromised by the abdominal or 
gani probing the diaphragm upward, roduc 
Ing tidal exduinge. 

It if not ne cessa ry nor is it wise to appi) 
boat to the paUent 1 bod> during treatmenL 
ThI, dllato, cutEDoous blood vcneli and ma> 
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Interfere with maintenance of e**entlal dr 
ailation As blood volume ii replaced fur- 
face Nvarming enn be aoeompUiWi gradti- 
ally Hypothermia has beesi advocated for 
the treatment of patienti In shock. At pre*- 
ent, there are fmv data to tupport this con 
tendon. Published work tugg^ that bypo- 
thonnia akme Ii of no greater benefit than 
Is cfaloi p ru m arfne alooe, 

VnioffressoT dmgs Prevloujly it was be- 
licVed that vasoprenor drags had no place In 
the therapy of snock. There Is evidence iww 
however that pressor drugs may be of s^ao 
as a temporar) expedient combined with the 
atmultaneous administration of blood The 
theory of the use of vasopreaors Is to pro- 
duce vasctilar constriction to ncoommodate 
the reduced blood volume As the blood vol 
uroe is increased, the need for pre ss or drag 
ihooW be reduced. 

The Ideal drugs for this use wonkl be 
those with maximal peripheral constrictor 
effect and minlmaf cardiac or cerebral stim- 
ulant action. The most potent agent meeting 
these requtramenti Is /-oorepiripe^rtoo This 
drag ii a powerful peripheral vasocoasCrictor 
which rodooes the stos of the peripheral dr 
cuUtoty bed raises the bbocl pressure and 
fodlltates venous return It abo has a myo- 
cardial stimulant effect I Norepinephrine 
may prodnese an effect when oil t^er drags 
have faded Vasopressor therapy Is not a 
substitnte for Wood replacement In most 
patients in sbock, but it should be oonsfdered 
a stopgap measure to be used along with 
blo^ Attempts should be made to with- 
draw support by pressor drugs as soon as a 
reasonable blow pressure can be main 
rntn^. Patients in shock of myocardial ori- 
gin may require vasopressor tb^py without 
transfusion. 

The usual method for administering I-nor 
eptoephrine Is to dilute 4 mg. of the drug 
In I uto of sallno or glucose. This couceo- 
tration can be tecreased at wIIL Its effect Is 
manifest within tecoods after beglanfng the 
intravenous Infasloti and distppears within 
minutes of terminatioc. The rate of Bow 
niust be carefully regulated to keep the 
blood pressure at the desired lefval One must 
be ctstain that the iniectioo Is Intraveooos 
and not paravenous, since the latter may 
result In tissue slough. This appears most 
commonly after injection Into the veins of 
the lower limbs, but It has been observed to 
the arms. It can bo prevented Iw the a^ 
tioo of pbenlobmlne to Ibn infusion. One 
should nm-cr Inject f uorepiDcidiTine totra 
arteriall) 


When U the pertient tofio is in shock or 
ioho has been in shock ready for operation? 
There are no definitive tests to suggest the 
patients ability to withstand operation after 
no has been In shock or wMo he Is In 
shock. A reccntlv advocated test Is one 
wherein the patient thought to be ready for 
operation Is tilted In the head up position for 
five minutes. If the blood pressure remains 
stable, the patient is mere Iflrdy to wlth- 
ttaiHl operation well However if the patient 
becomes hypotensive with the tilt, further 
preparation is necessary 

Another suggested t^ Is to Inject Intra 
vcnotisly a small amoimt of epinephrine or 
f norepinephrino and observe the resporwe of 
the patients blood pressure. If tb^ is no 
elevation in blood pressure, the patient is 
probably not ready for operation. If bis 
blood pressure rises satisfactorily he should 
wlthsti^ operation. 

W/«3t are the problems of management of 
these paSiems during operation? A severely 
wounded potirml or a patient In shock or 
Impending shock, anesthetized by aiZstode- 
quately trained tcchnidan and opmted 
upon ^ a surgeon of limited eaperieoce hsj 
a Renter choxM of dying during operation 
than wmdd the same Individual in the hands 
of an experienced aoestheslologlit and lur 
^oa Too often the probletns « anesthesia 
and surgery for patients in shock axe learned 
by sad experience rather than from firsthand 
Ittrtractioo firom pbyiidacs wlio have aJ 
readv learned the fundatnentals of treating 
patients in shock. This has been particularly 
true in times of war 

The psobleras of management can be 
divided Into those pertaining to onecthexia 
and those relating to surgery For the former 
the foUowtag facts ore of especial tignlfl- 
cance. Narcotics should be omittod preanes 
theticaHy since thev mav predispose to fur 
ther hypotension. There are abundant data 
diowtog that narcotid cause respiratory and 
drculatory depression Under conditions of 
s tr ess it would be desirable to avoid such 
depression and to have the circxilatarv sys 
tfan at peak reactivi^ There is Uttle need 
for narcotics and the naxards foUerwing their 
use are great 

An anesthetist must bo aware that mini 
mol amounts of anesthetic agents ore re. 
qutred for patients in shock, in this comJi 
tion, the circulation to iho major portion of 
the body Is absent or mtnlmaL Tberrforc 
the brain and other vital otrpins receive 
most of the administered anestjwtlc agents. 

It is apparent why an overdose of anesti)etlc 
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Qgcnt rcadn> occtux Patients u Ikj Kax*© been 
in ilioii, or ore fn iIwcL, mas not tolerate 
an\ ancjlhotic. OccaikinalK trven tho mild 
C 5 t and most crpcrtlj aJmlnlilcrcd ones 
thctic will cons-ert iliock to irreversible 
sh^k or dcalK In our opinion cyclopropane 
Is probablv tlio anesthetic agent oi cIkiIcc 
for patients in sltocl Recent work suggests 
that ellKT is to be avoided Tliiopcnlal has 
bkewiso been Incriminated for Its depressant 
qoalltlcs In tl>e scx-crclj III or wounded, \liis- 
do rdamnti oro rarely needed In tlic 
shock-cd patient ^Vllalc^’c^ agent or mctltod 
used, x'cntUatlon should bo aoequatc, oxygen 
concentration kept high, and hj'pcrcapnca 
prc%*cnted. 

Frcqucntl) the first sign of worsening of a 
ihockt^ patient s cor>dlUcm during anesthesia 
and surgen Is tho observation tnal decrcas 
ing quantidci of anestl>ctic agents are re 
quhed to keep tbo patient anesthetized 
Falluro of the anesthesiologist to realize this 
fact or to apprchcTKl tho sign will lewd to a 
delay In tho institution of trentment and the 
demise of the patient 

From tho surgfcnl \iewpoint, it must bo 
pointed out that speed is essential in per 
forming operations upon patients in shock. 
Definitix'e surgery roust be deferred until tho 
patients conrotion improvci- Tbo mortolitv 
rate assodated xvlth prolonged surgery In 
these situations will alway’i rwnain high. The 
surgeon must bo gentle with his manipula 
tkms. Roughness combined with the toanda 
tory Ugbt plane of anesthesia may give rise 
to disastrous traction reflexes disastrous in 
the sense that further hy^polemion or sudden 
cardiac arrest may occm or in that It may 
become necessary to maintain a deeper piano 
of anesthesia to avoid reflex octixity For 
abdominal operations, minimal retraction 
should be employed, since that too may 
Impede x^ons return to the heart. 

Careful observation of patients In shock 
must be continued Into the immediate post 
opexatix^ period. As mentioned previouily 
movement of patients In shod, or under 
anesthesia must be accomplished xvlth cau 
tion and gentleness Sudden turning or shift 
Ing of position can result in further hypo- 


tension dctnxmlng of shock and death Oxx 
pen slKTirW l>o administered constantly 
rNorcpincphrino may have to Iw admlnls 
tercd conlinuoiiily for Iiours or even dax% 
Eloctrolylc studies must l>c made In order 
to detect and treat defldcnc) or excess of 
any partlctilor Ion Narcotics and sedatives 
must be used sparinglx Usually these pa 
tients arc more restless from hypotension 
and relative hypoxia than from pain Con 
scqtiently small doses of Ixarblturalcs may 
l>c more efficacious If sedation must bo re- 
sorted to 

All patients xvho have received multiple 
tnmsftisions must lx? xvatcl)cd carefully for 
continued bleeding at the end of the opera 
tivo period or In tlio postopcratlx'c period. 
Tbo cause for such oozing is not completely 
understood Tills Is discussed In detail dse 
where in this text At present, tbo treatment 
nonnalix employ cd /or such excessive oozing 
Is to administer frcshlv drawm blood or fresh 
frozen plasma. 

\tuclj invcsligatlvo work concerning shock 
Is in progre ss The current thinking on the 
tubject may well bo outdated In a matter 
of nwnths Excellent symposia upon the 
subfoct haxT appeared and xviD continue to 
appear 
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and Postoperative Care 
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RraiABD Lt>n Va»co. in Moniena, vm* educated at the anloerdty of 
Hmnetota, and hat had teachtnn and retnach expermxce tn the Depart 
menu of ilediane Ph^ttolofoi and Surgfry <n hit tmlninR for turnery He 
U now Frofereor of Surpery In their Inoatt^fetive work, ha and hit col 
iahoratoru exemplify the rewrirdt to the palitmt tclifch con iwlt from prac 
tical applkyttkm of the principjet of the betfe tcfencet to the 


practice of Dirgery 


rNTRODUCTION 

^fedlcsU itudenti often freely concede that 
the Dumeroui, at timet intricate and perfupt 
tedlooi pToblerru of preoperative and post 
operative care fell to capture their interesrt 
quite as readily os do the more glarooroa* op- 
erative axpectj of surgical practice. With ex 
perlcnce, Wivever they are more willing to 
ackno\vWg© that de%’Otcd to theao 

less dramatic achWties arc necessary to en- 
nire a smooth or even auccessful convaJes 
cence. In feet, during reemt yoart, the steady 
dedine tn the inort^lty and morbidity nit« 
Pace 96 


for surgical procedure* has depended In a 
feJr meonue on thl» wider recognition and 
practice of the prlndplei of preopemtive and 
postoperative care Beside* nrnldng any pro- 
cedure safer this knowledge h« cased the 
rettrictions against operottog on bo^ elderly 
pcrions and the very young. Now these 
OTtientJ need rarely be refused the mott 
fonnidabl© tv^ of operation solely became 
of age. Finally through careful attention to 
these details, ft has become possible to 
broaden, mjcrcmily without incurriiw aj, 
unre**onable hanutl, the magnitude « *ur 



PnEOPF3lATl\'E, OpERATIX'E 


and PoSTOPEnATU'E CaPE 


97 


pcrV iindcTtaXcn to irvcct live nio^t complex 
tbcrnpcniHc problcnu 

PREOPCRATIVC C.KRt 
An ordcrh plan for llio questioning and ex 
amining of each surgical patient, even In an 
emergency ease. Is of fimdnmcntnl Impor 
tancc. In an emergency situation two mafor 
considerations desen'e primary attention 
Flnt Uk) patients \cntlIation should bo 
adequate The airwa\ should Ik) patulous 
and tl>e cl\cst nstJ! and lung function accept 
able for tbo maintenance of respiration 
Ideallv problems related to this region arc 
soK'cd Ns’ith tbo cooperation of an ancitltcsi 
ologist equipped to insert an endotmclscal 
tube, suction the air passages of any blood 
mucus, gastrointestinal contents or foreign 
material and provide to the lungs a free flow 
of an oT)'gen-cnrlchcd mixture As well l»o 
can temporaril) stabilize a flail chest wall 
and thereby os’crcomo any respiratory pam 
dot which had made \’oluntar\ respiration 
ioeiEdenl 

Tbo second molor considcnitlon Is Iho 
need for controlling persistent external 
bleeding. Inlomal hernomuge of traumatic 
orl^ ujuaB) requires an operating room 
and the paraphernalia aviiJIable there to 
insure its successful management For >isl 
ble blood loss, firm comprcssloQ wilt usnallv 
statKh the flow e\eo when this is partly due 
to brisk arterial bleedlnt 
^Vhal adequate ventilation Is cstablbhed 
and means to maintain it, as well as control 
of external hemorrhage, blood should bo 
secured for crossmat^lng and urine for 
onalyils, the patient being catheterired If 
neceisaxy 

PreoperatiTC Routines. The student 
should loam to listen wll In order to secure 
a maximum of information from the paUenL 
To avoid the omission of pertinent details, 
many institutioni provide outlloo guides for 
the nlstory taking and the physical exomlna 
tioo The students methodical use of these 
foiixa is recommended until repetition and 
experience have stamped thdr essentials Into 
his memory Such discipline %vUl contribute 
to die avoidance of grave and occasionally 
embarrassing oversi^ts, A lengthy trans 
crlptloo of the history and a detailed do- 
Kriptioo of the pbyrical findings mav try 
the students patience until be realizes how 
that background becomes an important pre 
amhie to the Intelligent care of each Indi 
After the patient s historical and 
physical data have been recorded, the fol 
kming laboratory tests and rDentgeii*Tay 
studies should regularly be obtained 


Analysis of the urine specific gravity 
ol^imln nigar acetone or diacctic add and 
microscopic sediment 

Blood study hemoglobin estimation and/ 
or red blood cell count, total white blood cell 
ond differential counts measurements of the 
bleeding* and clotting times, tyqjlng of the 
potlcnts blood and prothrombin time, par 
rtcularly wlicn the history stjggests the pos 
dhilitv of liver tlamagc 

\ rays Clicst roontgcitogmm on 14-inch 
by 17 litch film The surgeon should review 
jul x-rav studies which ho has ordered. 
Through such day to-day comparison of the 
patient 1 clinical status with tno salient fca 
lures of the roentgenograms, bo dm'dops a 
keen obllltv to onalyTO even the more com 
plicated problems. 

A careful oppralsal and correlation of the 
Iiistory physical flndlnty oik! laboratory 
dotn will servo as a guide to initiating care 
for the usiml patient In many surgicn] pa 
dents, it will represent on adequate pre- 
operadve work up. Yet, the potholo^co- 
pnyilologic aJtcmlkms of stnrvotion, dehy 
dration, anemia, diabetes and cardiovascular 
rmal or pulmonary disease may be rccog 
nized in others In some, the sihiation may 
prove to he so intricato that a variety of 
complex loboratoix rocntgoiogrophlc and 
diagnostic procedures are reouir^ Each 
poHenl I neodt will have to be aedded uotd 
and these will sometimes require comulta 
don to determine the best use of the more 
complicated and costlv diagnostic tools. It 
is advantageous whenever on excretory 
cholecystogram or urogram is likeh to be 
included in the diagnostic work-up along 
w4th roentgen studies using barium as the 
contrast agent to schedule the former first 
so as to avoid difficulty in interpretation b\ 
the residual blobs of opaque. For all lab- 
oratory tests forethought iboxild be given 
as to their relevance, cost and urgenev 
Abuse of on emergeoev service by requests 
which ore not genuine but rather are a sub- 
stitute for reasonable antidpation will doll 
even the most cooperative technologiits 
ardor for service. 

Nutrition Oral preparation The per*3n 
who has been eating well and has lost little 
or no weight will require no special pre 
operative dietary monagemenL On the con 

Duiiiig the mcTUtmal phase In Trm.. wtXDa twI 
frequently la patieuti with cywxtic heart 

dUMie msiiedly abuoxtrifll Ueedlng tbae* are m- 
countered. Ttdi need not predude an eraeigeocy 
op«itk*i w a carefully evaWed elective odc since 
wi* ipedal attentkm to hetWMtasfs the risk rematni 
reasonable. 
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trary the patient has #mtained a recent 
$erioui Nvei^t loi» Ij tnalncaxriihed I 
reprcrenbi a Tubttoodard operative riilc. 
Major operations performed on a groirp of 
these iD^viduali will cany Increawd mor 
tnhtj' and morbidity rate* This has been 
repeatedly demonstrated by many surgeons 
through sad personal experience Therelore, 
surgical benrfts ore not infromicntly denied 
the malnourished patient If he is accepted 
%vlthout spoctol nutritional rehabilitation 
after appraisal and admowlcdgoient of the 
Increased hazards, the operative manipula 
tiems ore often poorly tolerated. The patient 
may react unfavorably from the ontset, with 
an Instability of blood p re s sure out of pro- 
portion to the actual blood kas. Numerous 
trawfuikms at the tlmo of operation seem 
to piwide only transient support to the 
blood pressure. Convalescence li fknvcr than 
normal and is distrubed by a greater Ind 
deuce of conapllcotions such as Uetis Im 
paired wound healing and disruptions, or 
stomal obstmctioiL This patient already 
enerv’ated by starvation, lacla the vitality to 
overcome such faomds and the lurgioU 
risks are greater than for a properly nour 
Ished subject 

Those bodiiy dertmgcmenti produced by 
severe starvation are hepatic dysfuoctlOD 
impaired wound heoUng, hypopnXetnemia 
and a contracted bkwd volume Tnese patho- 
logic changes are rovenible when appro- 
priate dietoiy management is possible The 
return to normal is slow and it requires many 
days or wodcs of therapy to achieve recog 
nlzable nutrition^ restitiition. Sudden aj^ 
dramatic benefits are rarely obtained The 
ritnif-al problem Is also complicated by a 
dearth of staple, accurate methods for pro- 
dseiy measuring the eSecti of stturvatton 
Likewise, there is no test to indicate the 
quantity of nourishment required for the 
re-estnbllihment of juffldent health to ollorv 
major uirgery without excessive risk. For 
Uraatcly the restoration of the bodily econ 
omy to less than ideal perforrooiK® suffices. 
After an adequate but partial nutritional 
restoratiori of the patient the surgeon can 
operate and antidpate a convalocenre m 
ht!« from complications as in a standard 


risk irxllvidual. 

During periods of relative starvation, the 
patient becoows antoeannlbalistic. IJis 
eneiTre requlrtraents are derived pitadpaUy 
from body protein or fat and bo subsists on 
a low caWlc, low protein, high fat dl^ 
Loiric succerts and erperifnee confirms, the 
^^cteristics of a diet most likely to cor 


rect the consequences of such starvation 
la the laboratory and from i^nlcal sUidlei, 
ft has been fou^ that this diet should be 
rich to protein and carbohydrate, high In 
eolories and Imv in fat conhmt Of all these 
constituents, protein plays n leading role. 
The princip^ sources of protein in natural 
foods are meat, fish, eg^ certain dairy 
products and cereals. Yet in each of these, 
the contributes but a small fraction 

of w total bulk It becomes necessary 
therefore, to give an enonrams quantity of 
food when a large protein intake is desired 
To ochim o a protein Intake of 300 gm. when 
beef is the source, about 1400 gm. of lean 
iTwat would have to be eaten. This gargan- 
tuan feat is usually beyond the capacity of 
a potient who is weakened and arroreric 
from prolonged starvation Hmvcver reason 
able quantities of tastily prepared and at 
tractively served foods will foster the ac- 
ceptance of a relatively high protein diet. 
Too the itfrnuljij of a freshly aevised daily 
memi and the cooperative afT?eal from be(^ 
side coimiltatiotis among the surgeon, dieti 
tian and nursing staff will add vit^ty to this 
nutritiooai program In anoh’zlog the effoo 
tivencss of this regimen, retuwnably accurate 
calcuiatiotu of the caloric intake am only be 
made from reappraising those quantities 
which the patient doe* not eat An emmeoua 
Judgment is oimost certain if reliance is 
placed ot\ equating a prescription for a high 
protein and caloric diet ’tviui its cotmimp- 
tion. Certidrdy every patient who willingly 
obtains the necessary quota from the avajj 
able hospitai fore should bo encouraged to 
continue. Physical factors will, benvever 
tend to Ibnit the accorapUshments possible 
by Ihla meens In such coses liquid reedings 
will provide a useful means of supplement 
fnc too protein intake. Milk is on excellent 
v<adc!© ^ such mixtures and wifi hold tub- 
staDtlal quantities of protein concentrate 
and carbohydrate. A wide variety of protein 
concentrates or digests ore available 
summed milk powder about ® per oect 
protein is ftn3ong these It is inespensfve, Is 
widely available, stores well fn bulk form 
and can he disguised to enhance its pala 
tnbUlty Its proteias are eoroplete and poi 
SCSI a better than a>'rrBge capacity to induce 
plasma protein regeneration. 

The use of a liquid diet to supplement the 
hospital fore, or os the sole source of cnJorici, 

Is vnJusble and finds frequent applicntfon in 
potients with lesions of the esophagus, stoov 
(ndt and duodenum. When mild to severe 
degrees of obstrectlon complicate the pro- 
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opcmUx-c ilahit, a llquW diet If particularly 
bcocfldal Not tincommonlj Ii>complctc 
mastlcntlon of foUcl food rcjulli In even 
greater degrees of obitnictlon Wlicn this 
occiin, one iVtould ln\*Qgo the chvmVs of 
iwnllow-ed food bv means of a largc-lwro 
gjutric tube (36 French) ond tl>crcnftcr a 
*atisftctor> amount of Q liquid diet pass 
the rtcDolIc area each t\\*cnty four hour*. 
Sc\-cml diets ha\*c been tried at tbo Univer 
rit) of Minnesota Hospitals, bttl the follcm 
Log, v.'itb minor variatlom has been tbo 
most adaptable 

Lhfuid nut OdtrUt) 

CAUO- MIO- fAT 

m-lMlATXJ TTIH (Olt) 

(oh.) (Olt) 

\ST3ct£ egRi, 6 Id 0 54 0 

Egf wbhci, 2 8 0 

Sklouncd powdrr 4 oc. 58 8 40 4 1 2 

lactate, 500 gm. (bc«t or cue 

lugsx mty be tubrtftutcd) 500 0 
Hdeuaed nrfTt,, 1000 ee. 50 0 5d 0 

Sah, 5 %m. __ 

408 6 nSr? 57 2 

About calorics per ee. 

This mixture passes readily through a 16F 
nasogastric catheter or a small Penrose drain. 
Tuba constructed of plastic are less annoy 
Ing to the patient than ore those of other 
materials porticulariv when thev must He 
tn place foe tcverol days. ThU liquid diet 
can be dispensed through a drip-fecdlog 
apparatus. For this arrangement, the best 
functioning containers have been adapted 
from Intravencnis flasla with dependent air 
\‘enti. This permits the entering bubbles as 
they rise, to agitate the mixture gently re- 
ducing the tendency tmvard sedimentation 
and plugging- A Murphy drip apparatus Is 
inserted Into the coni>ectlng tubing and the 
visible rate of flow can be regulated by 
the patient by means of a thumb screw at 
tachmenL Partcularly In the case of a feeble 
PCTSon, It If a wise precaution to have the 
bead of the bed elevated while the patient 
is being drip fed. Excessive sedation should 
bo avoided for the tome reason ie., to re 
due© the lilcelihood of overfilling tho patient, 
which may result In regurgitation, ospira 
tion and pneumonia. 

For those who prefer to drink the above 
desadbed mixture, the taste Is riirtliaT to an 
eggnog, nili flavor can be readily modified 
^tn chocolate, vanilla or other obvions 
choices The diet can be used by outpatients 
also. Simple mimeograpbed diiections about 
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Its prciiamtlon the \‘olumc to be consumed 
dttlh and the refrigeration requirements 
should Im given to the outpatient together 
witli Instnictlons covering the importance to 
the patient of drinking the prescribed 
omounL ^Vhcnc^c^ this Jinuld diet const! 
tutes the solo source of food for the patient, 
lio ihmild Iw urged to take dally If possible 
abmil 5000 calorics I c 3 liters. When It fi 
used as a supplement to ordinary fore, the 
consumption of 1 liter may sufRcc Diarrhea 
will sporadicallj occur In persons receh-fng 
dlls diet, but It can largely bo avoided b> 
keeping unused portions of each freshly pre- 
paid Vralch unaer refrigeration and by the 
use of dean or sterilized dispensing equip- 
ment If diarrhea occurs despite these ore 
coutlons, small doses of paregoric and/or 
Amphojel will ordinarily correct tho fltua 
Hon Patients with regional enteritis or ulcer 
olive colitis are rather consistent exceptions 
to this rulo and should be tested Nvitb smaD 
omounts to determine their IndJWduaJ loler 
once. For a hospitalized patient, the use of 
this liquid with a fixed caloric value per 
cable centimeter simplifies the calcclatioD of 
tho doll) caloric intake on the basis of the 
solume consumed. The amount Is charted, 
prefcmblv as calories, along with the tern 
pemture, pulse respiratory rate, fluid Intake, 
output \t)lumes and body weight The nu 
trltionol status Is thus bright Into focus at 
the bedside uhile rounds arc being held 
Thu ciose contact with dietary msmagersveot 
through a day to-day accoimting of progress 
or loss Is of rundamCTtal importance for the 
conflstently effective preoperatfve care of 
substandard risk patients 

It is ImTOrtant when dietary preparation 
Is required that It take place In the pre- 
operative phase, becfluie the \vcfght of in- 
XTstignU\e evidence Indicates a greater per 
centage of nitrogen retention than from pro- 
tein ingested soon after operation. The estab- 
lishment of any largo nitrogen gnfn then 
offers considerable difficulty because of the 
catabolic phase present In the Immediate 
postoperative period. The problem becomes 
oven more awkward when the enteral route 
Is DO longer available, as Is likely In this 
phase because of Ileus or vomiting. 

Objective measurements of tho accom- 
plbbments of this hyperaliroentation regl 
men are virtually nonexistent Until more 
critical tests are available, the method to be 
presented offers a reasonably reliable means 
of calculating the doratlon of tho special 
Jetary regimen. First, It U important to 
find out the approx im ate amoimt of weight 
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trary the patient who hoj fujtatoed a recent 
leriom \volght lo« ij malnouiiihed, 
representj a lubrtaodard openitivo risk 
Major operationi performed on a group of 
these iodlvidualj will carry iocreased mor 
tality and morbidity rate*. This has been 
repeatedly demonstrated by many surgeons 
through tad personal experience. Therrfore, 
snrgi(il bencnti are iKrt Infrequently denied 
the maliKnirlsbed patient If m Is accepted 
without tpedal mitritlonaj rehabilJtatloo 
after appraisal and acknowledgment of the 
Incxeaied hazards, the operative nraoipula 
tions axe often poorly tolerated The patient 
may renct unfavorably from tho outset, with 
an instability of blood pressure out of pro- 
portion to the actual blood loa Numerous 
transfusioni at the time of operation teem 
to provide only transient support to tho 
blood pressure. Convalescence Is slower than 
normal and Is disturbed by a greater inci- 
dence of complJcatlonj such as Ileus, im- 
paired wound beating and disruptions, or 
stomal obstnictlotL This poUent, already 
enervated by starvation, lacu the vitality to 
overcome such hazards and the surgical 
risks are greater than for a properly nour 
isbed subject 

Those bodily derangements produced by 
severe starvation are hepatic dysfunction 
impaired wemnd healing, hypogrotoinmia 
and a contracted blood volume, Tnese patho- 
logic changes are reveislblo when appro- 
priate dietary management Is possible. The 
return to normal is llo^v and it requires tnan\ 
days or \veekj of therapy to achieve recog 
ntzable nutritiotial restitution. Sudden and 
diamatlo benefits are rarely obtained. The 
problem Is olio complicated by a 
dearth of simple, accurate methods for pre- 
cisely measuring the effects of starvation. 
Likewise, there Is no test to Indicate the 
quantity of nourishment required for the 
re-establlihroent of suffldent health to allow 
major suigerv %vItbout excessive risk. For 
tunately the restoration of the bodily econ- 
omy to less than Ideal performance nifflces 
After on adequate but partial nutritional 
restoration of the patient, the surgeon can 
operate and antidpete a convalescence as 
free from complications as In a standard 


risk IndivlduaL 

Ehirfng periods of relative starvation, tho 
patient becomes autoconnlballftic. Ito 
enagy requlremaits are derived piindpoUy 
from body protein or fat and ho subsisto on 
a low calorie, low protein, high fat dirt 
Logic suggests, and crpcriencc confirms the 
chfliacteristics of a diet most llkelj to cor 


reel the consequences of such starvation 
In the laboratory and from clfnicnl studies 
II has been fou^ that this diet should be 
rich in protdn and cnrboh>-dmte, high in 
calories and low in fat content Of all these 
constituents, protdn plaja a lending rola 
The principal sources of protdn In naturol 
foods are meat fish, eggs, certain dairy 
products and cereals Yot In each of these, 
tho protein contributes but a small fraction 
of the total bulk. It becomes necessary 
therefore, to give an eimrmous quantity rf 
food when a large protdn intake is desired 
To achieve a protdn intake of 300 gm. when 
beef is the source about 1400 gm. of lean 
meat would have to bo eaten. This gargan 
tuan feet is usually beyond the capadty of 
a potlent who Is weakened and anorexic 
from prolonged starvation, Hovvever reason 
able quantities of tastily prepared and at 
tractively served foods will foster the ac 
ceptance of a relatlvclv hl^ protein diet 
Too the stimulus of a freshty devised dalfo 
menu and the cooperative appeal from bed 
side consultations amoDC the surgeon, died 
tlao and Durrlng staff will add vitality to this 
nutritfonal prr o gr a m In analyzing tlw effec 
ti v epe sj of this regimen, reasonably accurate 
calculations of the caloric intake con o^y be 
made from reappraising those quantities 
which the patient does not eat An erroneous 
Judgment is almost certain if reliance Is 
placed on equating a prescription for a high 
protdn and caloric diet wl^ Its consump- 
Uon. Certainly every patient who wilJIngw 
obtains the occeisary quota from the avail 
oblo hospital fare should be encouraged to 
continue Phj’iicnl factors will, however 
tend to limit tho accompUshments possible 
by this means In such cases, liquid feedings 
will nrovlcie a useful means of supplement 
Ing me protein Intaka Milk is an excellent 
for such mLxhues and will hold sub- 
stantial quantities of protein concentrate 
and carbohydrate A wide variety of protdn 
concentrates or digests are available. 
Skimmed milk powder about 38 per cent 
protein is among these. It Is inexpensive, is 
widely available stores well in balk form 
and can be disguised to enhance its pola 
tabilitv Its proteins are complete and pos- 
sess Q better than average cap^ty to Induce 
plasma protein regenemtion. 

Tho use of a liquid diet to supplement the 
hospital fare, or as the sole source of calories 
is valuable and finds frequent application in 
patients with lesions of the esophagus sto m - 
ndi and duodenum. \Vben mild to severe 
degrees of obstniction complicate the pro- 
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other plaima \olumc crpamlcn dextran oml 
PVT The coolriboHon of gelatin to pawm 
lend nitrogen OterapY Is dubioui. 

Protein b>‘drol>’*ato mltturcf are obtained 
from the add or en 2 )'niatic h>‘drolysli of a 
N-nriety of nilrttmtci. The resultant com- 
mercial preparations, uniall> after tn’^o- 
phan enrichment, arc \\’idcly a\’nimblc. 
Casein Itos frcqucntl> fumtilKsl the lourco 
of protein in these digests. The hydrolysates 
arc rendih infused os 5 per cent solutions 
with an equal or lesser concentration of 
glucose. A rate of Infusion of aboi\t 400 cc. 
per hour Is well tolerated In rrKWt eases. If 
tho Injection Is mudi faster tlio IrvcJdcrrcc 
of unpleasant nitcmic reactions iDcrcoscs 
Tlie total nitrogen Intake from parenteral 
use of hydrol>’xatc mixtures Is, therefore, 
limited to a smaller ntiIuo than when tho 
oral route Is aNTillablc. Tho total urinar) 
nitrogen loss in hvcot> four hours foUmv 
ing ^•eDOc})’Tts of tqdrotjiatcs and glucose 
Is greater than after the feeding of equUn 
lent anvounU of ildmmed milk pow-dcr De- 
Ite these llraltatioos of lurenleral therapy 
e h\’drol\’sates occup> on Important rdo 
in nitrogen replacement therapy Through 
their agency it is possible to retard tne 
steady protein losses from stnrvndon and 
allied^ depleting mechanisms such oi ulccra 
Hon, sepsis and hemorrhage. Testosterone, 
In the Depo form os cydopeotylpropiooate, 
has some anabolic effect emd, ^cnce, could 
curb the nitrogen losses Use of this hormone 
unfortunately loduccs sodium retention 
Therefore, Intake of this electrolyte should 
be restricted (75 mEq per day) particu 
larly In the cose of the molnouriibed person 
The dally nitrogen Intake ii roost suhstan 
Hall) augmented by repeated transfusions of 
planna or whole blood, a regimen wldch Is 
not followed bj a prompt “neutraliring 
Increaso In the urinary nitrogen losses. Blo^ 
tranifusioiH are preferable In the anemic 
patient, to be sure. Blood \-oluTDe detennlDa 
tioni, calculated for the usual weight prior 
to the current iBness, provide a fair analysis 
of these requirementi. Practically this is a 
somewhat demanding technical procedure 
for routine care. Dally Infusions of 500 to 
1000 cc. of whole blood should continue tmtil 
the hemoglobin and hematocrit values reach 
and remain fn the normal range. And as a 
corollary It can bo expected &at until the 
patient $ normal blood \Tjlume has been 
reached, successive transfusions will not 
bring the hematocrit alxrve a Dormal value. 

the poorly nourished patient, as much 
as 2500 cc. of blood may bo required. These 
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patients often suffer from a contracted blood 
N’olumo and arc poor operative risks until 
the blood volume Is rcstonxl A high grade 
correction of this hypovolemic reduced red 
cell mass defect can do customarily realhtcd 
b> this plan Tlic associated hypoprotdno- 
mla Is less rcgularl) and predictably restored 
to normal Ixxsmso sUglit changes In these 
yaliics ore in “dynamic equiin)rium’’ with 
quantltativ*cl\ largo debits In tho total bodj 
protein TIhi plasma protein vnluo can be 
raised odditlonally by the Injection of aibu 
min however It U costly not alwa^ avTill- 
oble nor frcquentlj ncccssar> After this 
phase of bloOT volumo replenishment, a 
dart) transfusion of plasma and/or whole 
blood plus at least 3 liters of hydrolysolc- 
glucoso mixture, can be rcHcd upon to pro- 
\4dc the soundest possible parenteral prepa 
roHon. At least a partial restoration of these 
various depots h essential In order to fulfill 
tho aggressive protein demands of the heal 
Ing tissues, the countless maturing phago- 
cytes and tho reticuloendothelial elements 
creating Immune bodies In response to Infec 
tious processes. 

This type of preparation represents a more 
compUcated problem- It requires the serv 
ices of 0 coDsdentious, tact^ and patient 
hooso officer \rllh sufficient ildll to mini 
mfa* the development of thromboses in all 
the cutaneous veins available to and essen 
till] for a prolonged period of Intravenous 
Iheram In this connection, use of a forearm 
vessel awa) from the ontecubital fossa avoids 
tho distress of h>’pcrextcnsion at that joint 
Also it permits some latitude of moveroent 
without the danger of dislodging the needle 
and burying it Into adjacent tissue tbcrcbv 
causing a painful perivenous injection In 
antidpation of a protonged inbav'enous ther 
apy program, sterile small bore polyetb) I 
cne tubing can bo Inserted throu^ tiie 
lumen of a large intravcDOuj needle and Into 
the blood stream. It may then bo fastened 
with a dressing and left in place for several 
days. This conduit can be ccamectcd to the 
drip apparatus and avoids the need for fre 
quent punctures of the patients arm veins 
and frasUng of dispositions. At the condo 
lion of each days infusion schedule, the 
tubing should bo flushed witii a few cubic 
centiroeten of Isotonic saline solution con 
taiaing heparin and then plugged with a 
sterile intravenous needle of appropriate 
to which has been attached a 2 cc. syringe.:: 
containing a dlluto solution of tfah'^iSSR x 
coagulant It then remains patuloo^j fed"- ‘ 
ready for the next Injection \Vhen^^ Ij^^^ 
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that the patient hai rccentiv lost Thh figure 
ibould regularly be available and recorded 
in the admiuion history Patlenti often ^ 
not lounv the eact amount of weight lo«t 
but nearly always are able to recall a mail 
mum weight determined for some time dur 
Ing the previouj three to xli months and thli 
can be compared with the admlsslcm figure, 
\iiy deoreoso Is more lignlficant if crpnssed 
as a percentage of the total body weight 
When thU value becotnej 25 per cent or 
more a period of at least two weeks of 
dietary preparation is deiiruble Each day 
the patient should try to consume about 
4500 to 5000 calories If this total li obtained 
solely from ccFnsumptkra of a mixed diet, the 
proportions of protein, carbohydrate and fat 
ibould approximate those itjoicatcd In the 
liquid diet mixture. These estimates for the 
duration and amormt of augmented caloric 
Intake have been tested bv trial and error 
for many patients having nutritional prob- 
lems an^ probablv ore maximal rather than 
minimal If the patient has bad an adequate 
nutritional preop er ative preparation, he can 
usuallv leave ^ hospital after the come 
postoperative period that a standard risk 
patient requires. In addition effective pre- 
operative ^etar) management of substand 
dri-rlik patients will re^t In ihorter hospi 
talfacation periods than wifi neglect of 1ms 
coniidcratioD, performance of an early oper 
atlon and tiie oevdopinent of a complicated 
convolescence or a protracted Interval re- 
quiring nutritional rehablUtntion 

In KHUo nutritlotial problem patients, the 
oral route is not available for prototn and 
caloric replenishment because of alknentarv 
tract obstruction Ulcerative or neoplastic 
disease of the esophagus stomach or duo- 
denum is the most common cause. Ulti 
mately a surgical procedure of considerable 
tnagnltude mav be required to correct the 
pemnlogic condition. Two alternative meth 
ods are available for nutrltiortal preparatfon. 
K jejunostomy con be made and the feeding 
mlxturea then drip^ into the Intestine at 
hs level In many or these sublects, dlarrheo, 
difficult to manage develops before tJw 
quantity of material fed daily reaches the 
required cnloric intake. This diarrhea 
to respond despite recouiio 
variety of dietary formulas and certata of w 
patients limited reserves ore depleted in the 
volnmes of liquid stotd lost. 

Parenteml preparation. Tbe othe r alt er 
native is the establishment of a compren^ 
stve parenteral feeding program whim 
strives to attain a dual goal ( 1 ) to meet the 


dally calork requirements, (2) to acquire 
the maximum possible nitrogen retention. 
The coJoric needs are supplied by glucose* 
in 5 to 20 per cent solutions. At least 200 to 
250 gro of carbohydrate dally Is remiired 
to provide the bo<^ i encr^ needs. Unless 
this, or fat, is available, robstantial quanti 
ties of either body protein or of fnfused 
n/trogeoouJ material win continue to be 
cotabolized for fuel The degree of com- 
pleteness of provision for this protein spar 
Ing action by carbohydrate is, mcrefore, an 
essential co m ponent of the ebb and flow of 
nilrogen reservoirs. Solutions for intravenous 
use containing fat emulsioni wfll provide 
energy units \vhicb thus reduce the drain 
on exogenous and endogenous protein os a 
tOQTce of calories. TTieir best feature is the 
hl^ (9) caloric value per gram of fat 
Lknlllng factors In their use are instability 
problems under varied cliinatic conditions 
and toxic lysteanic reactions ie., fever 
chills, nausea vomiting and headaches. In 
addJtkm our baowledge to date is incom 
plete concerning the late consequences of 
prolonged use ^ these bifaslons Instances 
of hepatomegaly a hemonhadc tettdency 
and lowering of the plasma albumin £rac> 
don have be« reported. The freqaet>^ of 
these fide effects appears roughly proper 
tional to the numbo of bottles of intrave- 
nous fat given to the patient Therefore, 
nrefyailing opinJoa favors the teodoocy to 
limit this amount to ten to twehe separate 
half lUei infusions. Meanwhile its use for 
a specific need which cannot otherwise be 
met has considerable justification and ree 
•onable safety It mav yield some teroporarv 
benefiU in tne nutritiiWl care of severely 
burned peUenli requiring high caloric in- 
takes 


The other major c o ntr ol of the state of the 
nitrogen balance comes through the kind 
and the amount of the nltrogencmi com- 
pounds administered parenteraDy The nitro- 
gen-containing compounds available for par 
enteral use are pure amino add mixtures, 
gi^Httn, pTotefn hydrolysates, albumin, 
piaima and whole blood. 

Pure amino add mixtures are still rather 
costly end the limited supplies are largely 
aDocQtod to investigative work. 

Gelatin has some application to the emer 
gency restoration of blood volume in shock 
tiierapy if plasma and whole blood are not 
Immediately available, as have also those 


If froctoM if ■ob^flrtwi. kw *nI2 be kxt tn the 
mine mn wben the hl«ber coacentnUotn are ad- 
mJnWrrrd, but the coat of the prodoct b fraaer 
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rate N-ol«mctric rcjilaccmcfit of the meas- 
ured blood lost during the opcrutioiu This 
Is porticukr’lv important beeaxae tbo pio- 
\-cntlon of ifKxl. is much more fucccirful 
than Its treatment Too the dumlion of Ow 
h>’potciuIon Qod the mechanism produrfog 
it arc critical considcralioni in arrixing at 
the nrogDosU for any specific ease Certainly 
the longer the period u-ilh a profoundK loxx 
blood xjfcttuic ( < 60 nxm Hg) which con 
be due to endotoxin, shock associated vllh 
gram-neratiXTi bacteria in the blood, the 
poorer uic outlook. This U Iri contrast to 
the situation In a patient suffering from brief 
InTioteTislon due to acute hypox-olcmla 
wfJch promptI> respofKls to adequate tmrts- 
fusitm. 

The fnfudfcfous cmplojmenl of sodfum 
ccralafajfng pareoteral fluios is capable of Im 
posing a serious cardiac mrrload- Unless 
careful attention Is focused on this tsiue 
heart faiture wfU develop in man^ patients 
with a low cardiac rctm-c This sodium- 
ictalt>cd accuxnutaticm of fiuld am delay 
the operation or reriulning xmrecogniced 
end tmlrtaled, be fatal. As a corollary of 
this, abrupt restoration of lav. soc^lton 
x'alues to “oonnar lexols ma) also has'C 
lethal consequences in a patient presiousl} 
maintained on a loxv so^um di^ for the 
control of his heart disease. 

Pulmonary Dnease. The presence of any 
substantial amount of pulmonar) disease b 
ordlnarll) ascertainable from the hIitor> 
ptt>’sicBl examination and admission chest 
film, with an gsrist at times from electro- 
cardiographic findings of cor pulmonale. 
Routine preoperative rncasurement of the 
vital capacity is desirable before cver^ major 
opeiatfoD Any serious reduction fa partfeu 
larij important If tbe patient fa asthmatic, 
emph>'scmatDtis or has advanced pulroonari 
fayyicitenrion. The use of the ot>e-*econd vital 
espadty test fa an even more vuluabfe fodei 
of hmdJoaal ctpedty In these crippled peo- 
ple. The capadty should be at l«jt 80 per 
cent of the total expiratory volume. A rimple 
but fuDctlonaUy vtseful text of the patleali 
rMpIratory reserve fa to walk up a few flights 
of stairs with him and note his tolerance to 
amount of physical actirity thar fa 
'vhetho- be ij able to cjonvesic naturaQy 
without labored breathing. 

Patientj with ercessfve tracheobnmddal 
yaetiops benefit from preopmative postural 
drainage of &o reapdratory tract, d?e use of 
•oriiu^ tension lowering and snrooth mnsclo- 
rolaiing drugs added to inbalanta, airrldaitce 
of a vCTy low envlnminental hmniditv and 
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dlffcrenUal ventilatory instructions If a pul- 
monary resection fa contemplated- Patients 
with frankfa punileut sputum should receive 
appropriate antibiotic therupy based on 
Cram stains, cultures and sensltlvlri tests for 
the predominant organism. Until this coodi 
tkm has been cleared up the patient Is not 
a candidate for an elective operation. The 
prophylactic use of penicilllo for sevcrul 
days prcopcrativel) in such patients as well 
as In those with rebted dfaordcis fa an In- 
etixmsfve preenution and appears to lower 
the incidence of postoperative pnlirtonaiy 
compUcalions from atelectasis and pneu 
monla. Tobacco smokers, espcdalK those 
addicted to the benw consumption of dga 
rettes, should interrupt this habit for at least 
ten to fourteen days prior to an elective 
mafor procedure Those patients awaiting a 
hernia repair an extensHa pulmonarv resec 
tion or an abdominal operation blrely to re- 
quire 0 long mldlinc indsion are particularly 
benefited by the consequences of this action. 
SroolcTs are more lUen to develop respfra 
lory coinplicatiom is the postoperative pe 
nod than are nonsntokers Even temporary 
preoperative dfacondnuaDce of this baolt hu 
on apparently bencfidal eSect 

^Ttanuns. The chixmlcnDy matoouTished 
patient may ha\*e either oc^t or zTUrdfest 
nypovitaminorfa. If the dlnJcal pict nr e or 
laboratory tests suggest the dlagnorii, spe- 
cific vitamin therapy fa Indicated and, wb^ 
esTT the oral route fa avaibbJe^ it fa prefer 
able. Intravenous preporatlon* are more 
costly and their use should be reserved for 
those patients In whom the enteral route fa 
unava^ble because of obstruction, vomit 
ing or dianbea. In the absence of a defi 
ciency requiring specific therapv onh vita 
mins Bj C and K are Im p o rta nt In the rou- 
tfue surgical care of patients. 

Thhminc (vntamln B,) participates In 
those enzyme systems which regulate carbo- 
hydrate metabolism and maintain normal 
gastrointestinal activl^ In am nutritional 
preporation involving large quantities of 
corDobydrate, liberal amounts of thiamine 
(10 to 20 mg. dafh) are advised. Intrave 
nous Infusions of glucose rapidly dfplete the 
existing stores of vitamin Bj thus aggravat 
Ing aire latent deficiency Corbohvdrate 
mctaboifam Itsdf fa impaired, further ham- 
pering the nutritional rehabilftation- Snlia 
luridfaio given orally wHl Increase the thia 
mine reqoireroents in the dirt. TVhen excess 



appear to OBote no delefericms effccti. The 
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a paudty of nperfidal vdni, this method 
will help resolve that dilemma alto Catrtkro 
it offcr^ Q gainst routine use of die taphe- 
nons venous tyitem lest one thereby pro- 
voke a hl^ incidence of thrombophleDltii 
and phlebothrombosit. The sapbcDOui vein 
is especially prone to those compUcation* 
rvben ft has been used for prolonged intra 
venous therapy 

TTie preparation of this group of patients 
bv parcntesal feeding ibouTd be compreised 
into as short a period as possible, ap- 
plies even to those with marked weight loss 
anemia, bypoprotednenria, edema and other 
stigmata oi ftarvatioru They are prone also 
to those complicationi unique to an Inlying 
nasal tube, Le. regurgitation and aspiration, 
and, while accepting parenteral alimcnta 
tlon, more liable as well, to the cHects of 
prolonged postural ImmobfUration Usually 
horn seven to ten days can safely be devoted 
to achieving marimum nutritional benefits 
for them. Even less time may need to be 
spent in rehabdlltatlDg those patients who 
are only moderately matnoorlsbed from this 
same ripe of partial, high-albncntary tract 


obstruction. 

The Obese Patient. The very obese m 
tient requiring an olecttve opOTtion also 
presents a substantial nutritional problem 
To accept this patient for a major surgical 
pnxeduTB without due preparation U to 
accept an Incseased Inddeoco of putmonaiy 
car^ovascular problems and wound compU 
cations In otliOT words, the technical diffl- 
cnltles during the course of the operatkra 
are enhanced and pwhaps even bevond one • 
renedy The excessively fat person should 
be eamestlv advised to lose \vdght before- 
hand. Then he should be given a diet to 
follow and his adherence to it must be 
closely supervised by the doctor If bo Is to 
undergo the safest operation, hls whole- 
hearted portidpatlon nvUI have to be ei>- 
hfted by reasoning with him and by pointing 
out the Ufe-ctidangering conroquences or 
roshlv disregarding advice to l«o wed^t 
Kay balanced, wdght reduction diet that is 
adhered to by the patient Is satisfactory be- 
cause the most important factors are a suit 
able protein and >d buntn intake and patient 
cooperation. For tids pu^po5^ a simple yrt 
effective plan alknvs tiie petieat about 2 
quarts of sldmmed milk per dav along 
modlcal sDppleroenti to nv^ adeq^tely the 
vitamin requirements. Obese *<1“^ 
bse weight on this reglincn. \Vh^ the 
amount desired has bew 
rtandaid and hdght tables the^ 

vidual becomes a hr better surgical risk. 


Anemia and HypoprotcinemU Chronl 
caDy ill patients regularly exhibit some de- 
gree of anemia ana j^eln depletion The 
total extent of these defects Is masked to a 
«eater or lesser degree by contractions of 
tno blood volume and/or plasma volume 
and protein reservoirs As a consequence of 
this decrease in the red cell mass and In the 
total amount of drcidatlng plasma protein, 
these patients axe Intolerwt of additional 
blood loss during operation and display evi- 
dence of Impaired %voimd healing and de- 
creased resistance to Infection. The term 
chronic shock* has beoi applied In such 
coses 

Heart Disease. The patient with heart dis- 
ease may require a mafor operation as 
urgently os does hii healthier contemporary 
With careftd attention to certain details, hls 
chances of lucceiifully undergoing an ah- 
dotninal or thoradc operation of magnitude 
can be greotJy improved. An individum with 
historical or physlcai evidence of heart dls 
«uo deserves to have anv necessary addi- 
OotjgJ studio carried out Electrooardlog 
rophy cardiac fluoroscopy venous preamire 
deto^oatlon and a fan^onal test of exer 
dso capacity will furnish worth v?hlle pre- 
opoativo data. Wbethff the findings ore 
nearly normal or grossly altered, they rci>- 
resent significant base lines for comparison 
\vlth later values. In the event of a coropll 
cated convalescence, a suspicion of incipient 
trouble gaJus greater CTedence and U easier 
to verify with such Information avaflabJe. 
When frank heart faffure li detectable on 
the basis of pulmonary congestion or effu 
slon or by hepatomegaly ascites of penph 
oral edema, men preoperative medical ad 
vlco and management axe advisable. Klean- 
whfle, it Is best to initiate a program of salt 
restriction, combined with the use of dl 
uretlcs, unless contraindicated by serum 
electrolyte or renal factors 

Hypoxia, hypertnpnea, shock, overfaydra 
tlon ^v^th an excessive mlt Intnke tad hyper 
knlemle are the most common surgl(^y 
induced mechanism* functioning os potential 
or real predpitants of cardiac ditarter The 
avoidance of certain of these states i* custom 
arlly the responsibility of the anestheaiol 
oglst and the most kumvlDg and effective of 
thm specialists will cooperate as a coequal 
member of the surgical team. 

Shock can readfly precipitate a cardiac 
ctisii In on organ wnifi 1* already diseased 
When the surgeon has been warned by the 
admission history the physical examination 
and special tosts^o shmld take certain pren 
cautions. Among these is provision for acen 
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rcfjutrc* time Therefore UiU projpTun 
ilvould be carried cn»t In clcctlN'c mrplcnl 
eases on hvo or three occosloni prior to tho 
day of the opcrutlom A final dcaniing of tlw 
area adjacent to tho Indslon Is recommended 
Just prior to application of tho skin anti 
septic in the opcratlnR room In theory tho 
patient should not bo ihav’cd tho dav or 
cscnlng before an operation bccniiso any 
scratches or abrasions of the sldn created Iiy 
this can become Infected If the operative 
incision then crossca such an area, tlicsc 
mulUpMng; bacteria mHII Uo seeded into tlio 
depths. 

Gastromteitlnal pTeparaaocu Insertion of 
0 nine-holed gastric tube, arnl tlw opplico 
Hon of conHnuous gentle suction to It, the 
nTnlng before any mafor Intra-abdominal 
operation permits the surgeon to wTirl. with 
a collapiea boNs-el ar»d faefUtates arry proce- 
dure thereon. This Is especially ellcctlvo In 
combination with a tlwrough cleansing 
bo\\eI preparation In * patient requiring re- 
pair for a pendulous >’cntral bcmlo. 

For operations upon the stomach and 
esophagus In the presence of obstruction, 
extra core should m taken to remove food 
debris, ^’hlch con be a rich medhon for 
pathogenic bacteria, partioularf) in on 
achlomj'dric environment Repeated wash- 
ings M'ilh a large-bore tube ore required 
upon these occtulons to remove this partially 
digested materiaL This precoutiOT oftcedvely 
decreases the potential for regurgitatfon and 
aspiration of material which upon reaching 
the bronchioles and olr sacs obstructs uio 
necroHiei these tissues. Such a complication, 
assisted by any bacteria present produces 
diffuse, even life-eDdangering, pneumonitis. 
The use of Deomydn orally will effecti\‘clv 
reduce the colony ftr«igtn of the gastric 
bacterial flora. 

In patients having Incomplete or potential 
obstruction of tho colon, It is highlj deslr 
able to mevent this from becoming com 
piete OtheTiVlse, n preliminary decompres- 
sion ojjcration may ^ necessary In addutlon 
to the resection procedure later Therefore, 
care should be taken not to force any sub- 
stantial amount of barium proximal to « 
narrowed area in a patient In whom an 
I ray examination seems necessary to coO- 
flrm the nature of the large bmvel ob- 
stnictkm 

The diet should be selected for Its low 
resfdnal content The bulk and conristency 
« the stool can be effectively reduced also 
by gMog Snlfathalidine, or Sulfasuridlne 
and Deomydn by mouth. Mtnend oil orally 
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fos'cral times daily will countcroct a tend 
cnev to impaction alwv’c the lesion If these 
mensttres prove Ineffectual and some degree 
of obstruction persists tliough It Is still fiv 
complctc the temporal use of continuous 
gastric suction ma> still obviate the ncces 
sit) of coloftom) Any final mitritfooal prep- 
aration can tlicn bo accomplished throu^ 
parenteral alimentation 

For any major abdominal procedure ad 
ministration of 2 to 3 ounces of mineral oil 
I») mouth tho night before an operation, and 
when the nasal lube is removed wdll mini 
mlie the distress of passing the flnt post 
opcratlv'c, often Inspissated, stook 

Hnal iTcparatory Steps. INffien an opera 
ItoQ is likely to be started late. It l5 wire to 
lx)gb to meet the patient s fluid require 
ments earlier tn the da> wdth an IntravTOOus 
Injection of 1000 lo 1500 cc. of a 5 to 10 per 
cent glucose solution containing 0 to 9 gm 
of sodium chloride together with any vita 
mlo supplements In odditiem to fulfilling 
some of tho bodys energy requirements, anj 
teodenc) to preoperativo dehydration Is con- 
troQed It Is to be noted here that unless the 
patient voids or b catheterixed before going 
to the operotiDg rrxFm, serious vesical over 
distention will devrlop before the patient 
can micturate or be catheterfeed portoper 
olhel) 

The av-allflblllty of prepared preoperative 
order sheets on the surgical stations shnpll 
Prtvpmthr Orrfrr ShtH 

1 Scrub J EiUlir p>ti«a with C- 11 soap 

2. sre* 

2. Fluid* today 

cc, 5*^ glocoae to dlrtflled water 

cc. 8% glucose tn taltne 

cc, 10^ glocose In diftHlcd sfc’ater 

cc. aad wtfh 

8. Tap water enema toolglrt 

A.M 

4. Draw blood tud croaaajatcfa bottlea 

5 Pent oboiUtal, P'S. tj. 


0. \\ righ patient before going to O R. tn 
7 Nothing by mouth after a a. 

rat 

8. Insert nlne-bolcd nasogiatric tube r.w 

(Comect and chad, Inoction o( it) 

9 Insert (connect aod check fimctlon 

of ttj urinary catheter rai, 

(Have ijatient void befcae brfog 

taken to O R, If not catbeterized 4_if 

10 Wrap both Umhi (toe* to grotn) 

with clastic bandagei . 


11 On call fnan Oil. mcaphlDe sulfate 
ariopine 
codefae tulfate 
Demerol 
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preferred route for admloirtration Ij the oral 
one, becQuie of the ilower absorption and 
hence more prolonged tystemlc action. If 
thiamine is given tntmvenoujly with ^ucose 
jolutlonj the dally dosage should be minded, 
lest an unneceisary excess of tlie vitamin be 
lost by diuresis. 

The contribution of vitamin C to wound 
healing is clearly established. A low tissue 
vitamin C content is correlated with an in- 
creased Inddenco of ^vouTKi dlsrnptioo the 
edges of which would reveal a coUagen-for 
mation deflcdL The plasma ascorbic add 
content can be readily measured. Vitamin C 
deficiencies result from an inadequate In- 
take, faulty intestinal absorption or an excess 
lots from, or sequestration by the tissues. 
In the instance of bums abscesses or large 
ulcerating areas, this mechanism can in 
crease the dally requirements to at least 1000 
mg Tissue saturation Is eaifly attained by 
means of oral preparations and parenteral 
solutions are available when that route can 
not be used. Yet no lorgevicale, long term 
storage probably exists in man. Any super 
fiuous intake is lost in the urtne causing no 
hannful reaction. A dally dote of 500 mg. Is 
ample for most cuntlngendes met with in the 
preparation of surged patients. 

A prolonged dmdeocy of dtamin K, a 
fat-soluble vitamin, disrupts the dotting 
mechanism by preventing the formation of 

C hrombfai by the liver The resultant 
_ opTOthiumblnemia tnt e rf er ei witli blood 
clotting at the thrombin-convertkm stage 
The common antecedent to vitamin K. drf 
cfeucy is eay raechaohm ^rblch pre t e n tr Its 
formation in, and absorption from, the inlcs- 
Hnnl tract. Prolonged oral use of poorly ab- 
sorbed antibiotics con so reduce the bee 
terlal flora of the intestine as to inhibit vita 
min K synthesis suffldentiy to causa tarlous 
liypoprothrombtneinla. In some types of bfl 
obstruction, or with an external biliary 
fistula, the emulsifying action of bile is lort 
and consequendv this ruturally fat-sohiblc 
vitamin cannot be absorbed. Vitamin k 
fbn iilft be given porenterally in such coses. 
Hypoprothromblnemla occurs also In asso- 
ciation Nvtth severe hepatic disease and If 
the plasma prothrombin value b not correct 
able to aro^ 80 per cent of the rwrroal 
with therapeutic amounts of parenteral vita 
min k, it Womes of grave prognostic sig 
nificance 

bypoprothromblncmia, a rare 
dbaise aiKl conceivably a congenit^ mete 
boUc defect, b an exception stnee othCT ed 
dcDce of hepatic disease may be lading in 


these patients. For those persoirs %vlth hypo- 
iwothrombinerala which b not benefited by 
vitamin K thernpy massive transfusions of 
freshly drawn plasma or whole blood \vlll 
temporarily elevate the plasma prothrombin 
content ond the bleeding tendency can uiu 
ally bo controlled suffldently to permit an 
operation In any emergency minor defects 
of circulating prothrombin concentration can 
be so managed With the avallabllJty of 
vitamin Ki oxide for Intravenoiu use, a more 
prompt restoration of prothrombin content 
to cireulating blood U now possible even in 
persons who nave been receiving Dlcumarol 
Uko compounds. 

All potlenti suspected of being Iwpopro- 
thromDinemlc sho^d have a test for pro- 
thrombin concentration Thb result b usu 
ally checked by determining tho plasma 
prothrombin time of a normal patient s 
plasma used os a control for the materiab 
and methods Also thb function can be 
charted os the percentage of normal pro- 
thrombin activity the normal patients 
plasma prothrotnoln time divided by tho 
patients plasma prothxumbln time multi 
plied by 100 The prothrombin percentage 
can be calculated from a curve derived ^ 
plotting prothrocDbln times against serial 
dUndons of normal plasroa. Tne curve b 
accurate as a standard only when the same 
potojcy of thromboplastin used In obtain 
Ing tho curve b us« for testing the un- 
knowns Prolonged bleeding b nnlilcely to 
occur unleu the patients prothrombin time 
U more than twice that of tho con tr ol, or 


uaUl the pt er cgnCsge of act/Wty is knvor than 
50 per cent In most instances of vitamin K 
detfdcDcy considerable response b seen 
within twenty four to thlrt>-six hours after 
therapy b started. A daily dote of 5 to 10 
mg. of vitamin K customarily will suiSco for 
thb purpose. Quantities of the vitamin in 
facess are weD tolerated and apparently do 
no harm. Water soluble preparations for par 
enteral use are available whei>ever raoolca 


tioD cannot be given orally 
Skin Preparation. The currently vexing 
difficulty with wound infections unfortu 
nately often of staphylococcal origin, stems 
from multiple sources. One of these is from 
organisms within the patients o^v^ dermal 
crypts. Some protection against thb locus 
can be realitcd by repeated lathering of the 
patients entire body %vith soapsuds contain- 
ing hexachloropbeoe. For the ambuktory 
Individaal, thb need be no more than par 
ticolarly thorou^ sessions in the shower 
The action of thb surface-acting germicide 
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H)poxIa and lI)perTOThb A\oUlancc of 
h\-poxla brpri) In tlic piwincc of the 
ancrthctiologlst U Is lits obllgaHrm to Insure 
an open olrw-av at all times from the mo 
moot of Incluctkin ihrouRli the rcco\-cr> of 
consciousness IIa^^nR clcs eloped a patent 
olrwav his nest commitment is to prm*ldc 
for ac^cqualc pnhnonan \cntilatlon vs^th an 
on-pen rich mixture WTicncx-er tin* patient 
foils to or cannot respIn <lcepl> ennuph 
the pTcx-cntlon of hj-poxla Is Incimil»enl on 
the onotlK?siolopist 

Far more Inskllons than hj-poxla and at 
least as detrimental to the patients welfare 
is hj-pcTCQpnca. T1>e gradual acciimiilallon 
of ripnJBcanl x-ohrmes of carl>on dioxide In 
the anesthetized patients hlootl due to in- 
adequate xxmlilatlon, produces profound 
metabolic consequences XN-lwn allow eil to 
persist for am suhstnnllal time This 
trcQchcrous situation has few oxert manlfci 
tations liWclj to alert the oncsthcsiolopfaL 
Dtrcct mcosurcmcnli of mt on the circulal 
Ing arterial blood or orrah-scs of the expired 
breath ore rcxeallng of tl>e problems map 
nltudc. Other than In those Institutions ac- 
tixel) studjiog some aspect of x-cntilatorv 
problems, howex-er the carbon dioxide 
atial)*zCT Is not routinely used b) aneatheii 
ologists despite the fact that this Instrument 
Is readily available, dloicallj Important and 
has an acceptable accuracy ox-or a reason 
able clinical range. In the ahseocc of such 
precautionarj dex-icei, the onlv protection 
against hj-percarbia Is an unflagging atten 
tion to the maintenance of effectix*e rranunl 
or mechanical xxmtilatlon, A failure to rcc 
ognize the pUe-up of carbon dioxide until 
the aceturmiation is able to produce sex-cre 
addosls, ma> well bo an tnidating factor 
capable of triggering aboormal xngnl re- 
flexes and cardiac standstill Moreover 
hypercarbla through its vasopressor effect 
may mask cocadsting h)’poxx)lemIa artd the 
latter becomes disaitrously apparent only 
when rile blood carbon dioxide leniion has 
been reduced toward normal. 

POSTOPERATIVE CARE 
The unconscious or scmicomatose patieot 
*houId be returned from the operating room 
with the head loxver than the feet on a cart 
derigned to be elevated at one cod As a 
mbstltato procedure, be con be positioned 
flat on his side with the dependent thigh 
and knee flexed and the upper one extended 
to provide some rotational stability The 
h®id thCT lobs from the shoulder anoxx-iDg 
•ccretkms to drain axvay Whatever the post 


tlon or method of transport a dear atrxx-nx 
Is the first considcrotfon and o periodic check 
tltould be made exen while the patient i* 
cn route from the operating room to his bed 
The prindpal obf^ of cither the head 
down or altcmalix-o position 1$ to prexTOt 
regurgitation and aspiration Certainly 
salix*a or gaslrolntesllnal contents which are 
allmxcd to accumulate in tho tracheobron 
chlal tree postopemtl\-cl\ ore o mafor cause 
of Qtclexriasis pneumonitis and pncumonla- 
An cffcctixt? prophylaxb against this occur 
rence Is the routine use of gastric siphonage 
during on operation Thb arrangement will 
also minlmhtc the dcx-elopment of distention 
locontlarx to the anestljctlsti pumping of 
gas Into tltc Intestinal tract while he is force- 
fully ventilating the patient b\ means of 
nfocemask Inthccarly postoperative phase 
repeated nasopharvngeal aspirations ore fre- 
quentlx required to care for the gathering 
salK-a when tltc xt)lumc cxeeexls the patient s 
copadty to handle IL 
Tl»e use of a recox-cry ward In proximity 
to Utc operating room represents o current 
trend which has already ean>od apprcrval at 
many instltutioiu WTien this x-ery hdpfal 
arrangement exists, all anesthetized patients 
should be kept there dunng the iminedwte 
postopcratfxxj phase, until \-ital signs axe 
stable and tho individual responds to In 
quliy This grouping is condudve to the 
establishment of more effident routines. 
Likewise, the manogement of postoperative 
emergendes will be improved since respon- 
ilblllly for the patients nursing care during 
the important first few hours is met by this 
trained organization. Too changes in, and 
education of this numerically more liinited 
personnel are less troublesome than wben 
the entire nursing surgical service most be 
exposed to the many individual variations 
oediring in the postanesthesia rccoxrerv 
period. In turn any newxraner to the recox 
erv room rapidly gains concentrated experi 
enco in the recognition of most types of eorlv 
postanesthetlc and surgical difficulties. InteJ 
llgent and alert bedside nursing by someone 
well oriented in such problems is essential 
to the routine achievement of smooth con- 
x-alescence. 

Oxygen therapy equipment, tracheostomv 
trays, transfusion apparatus, motor-driven 
suction and other resuscltatix^ equ i pment 
and drugs should be on hand for 

prompt use, A well trained group of nurse* 
and doctors staffing a recovery ward con 
demonstrate teamwork In the management 
of an with cardlac^arrest This 
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fies thlj itage of readying the patient for hli 
operation. It alio lervei ai a useful check 
Uit of the costomary thingi to be done. 

Ducoidon of the OperatHm with Patient 
and RelatiTc*. The preoperative preparation 
has Dot been completed until the turgeon hai 
dcicrlbed carefully in language which the 
patient should be able to unidentand, the 
procedure contemplated. A dlicuision of the 
operation should include clear-cut explana 
tions as to why it is necessary It is particu 
larly important to describe the consequencei 
to a person about to undergo colostomy an 
amputation, a visibly deforming procedore, 
an endocrine removal certain to require lub- 
stitutlon therapy or to alter the patient s life- 
giving powers This discourse must be care- 
fully balaikccd so as to be informative but 
not anxiety inducing and is always to be 
couched in terms of interest in the person 
and with sympathy for his problem. 

Upon completion of an operation and after 
ascertaining that the patient Is doing satis- 
factorily In the immediate portan^thetio 
phase the thou^tful surgeon cornmnofeates 
with the relatives He iho^ devote as much 
time os may be required to a forthright dls 
cusskm of the problems encounter^ and 
how they are b^g solved, and he shonld 
appraise the livelihood for a successful out 
come. This can be reassuring to those In 
waiting who are naturally anxious. 

OPERATIVE CARE 

I>uftQg an operation, atteotion should con- 
tinue to TO focused on the same physiologic 
factors which were of cooewn preopera 
ttvely Le., any blood, electrolyte or fluid 
deficiencies, together with atteotiem to 
cardiorenal and pulmonary dysfonctlan The 
employment of a scale for accuralely weigh 
ing the blood lost during the operation is of 
Throughout the dissection dry fluffs 
and packs are used to collect blocxi and. In 
addition, all blood suctioned from the field 
Is collected Into a calibrated trap system. 
Inasmuch as the tabulation is kept current 
by an attendant, a running account of the 
blood loss is available to the surgeon. The 
resultant figure is uniformly on the low side 
of the actual voluroe of blood lost and sWd 
bo so interpreted when the amcamt of blood 
for transfusion Is being decided 

Exposed viscera should be piotected 
against dehydration by covering them wito 
packs moistened in sajlne ctr Ringers * 0 ^ 
tfcm. Otherwise, various types and sizes or 
dry sponges are employed and when 
become blood stained and have been passed 


ont of the sterile field to be counted by a 
cirtrulating nurse their gain in weight can be 
tabulated This gravimetric determination 
of the blood loss compares reliably with 
either colorimetric or isotopic estimates. The 
wisdom of shock prevention versus shock 
therapy is endorsed by providing the patient 
with an amount lUghtty In excess of those 
volumes which have been measured Fur 
therroore, a surgeon who is regularly con 
fronted with objectively calculated blood 
kme* larger for comparable procedures, 
than those bis colleagues find necessary mn 
profitably speculate about hli record and his 
methods for hemostasis. 

For children up to 20 kg in weight, use 
of a scale in the operating room is also a 
highly accurate means of measuring the total 
blood loss during an operation. If the child 
has been precis^ bol^ced Just before the 
operation begins, the only change at the 
termination of the surgical procedure must 
be from blood loss and the specimen re 
roeved. 

The fluid losses throug^i sweating during a 
prolonged operation can be considerable in 
an adult If me weather is hot and oper 
atine room is not air conditioned. The se 
fluid requirements should be met by replace 
meat of water and electrolytes during the 
operation. Maintenance of adequate hydra 
tion wtll reduce the number of mechanisms 
provoking postoperative oliguria. The rou- 
tine Inchislon of a well functioning intra 
venous set up among the operating room 
facilities If therefore, strongly reco mm ended 
for all major procedures, Hili eqniiJment 
should be so adaptable as to permit the 
ready Infusion of a variety of sohrtions and 
should include a cannula, or needle, suitable 
for rapid tranifuiloni. Either the ante 
cubital or the tapbeuoas vein mav be used, 
but the needle must be shielded from pos 
sible dislodgment during operative manipu 
latioQX. 

For surgical procedures of any duration, 
some protection ibould bo provided for all 
the patients bony prominences. A sponge 
rubb^ or air mattrew is best, but air filled 
lings win suffice, A scrawny individual, in 
partlcnlar can readily acquire areas of pres 
sure Dccrofis unless protected. The un- 
relieved weight of the patient, the drapes 
fundry equipment and a tired, leaning asilit 
ant have undoubtedly caused some bedsores 
customarily tserfbed to negligent nursing 
care Enough padding aroimd the patients 
elbow to prevent prooure palsy of the nlnar 
nerve li always a wise precaution. 
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thonkt bo avtridctl Wllh thU wc oIkhiI IImj 
heart widely cut ood one hnrKl placed Inside 
clTcctlvo cardiac rrumago can rx5 Instituted 
Tbo rate (80 to 100 per minute) of manual 
compression Is Important and ilraiild bo ado* 
quato to provide a detectable pulse at tlio 
mist or ontt tho carotkl artery Increased 
cardiac filling is usuallj obtainable by plac 
tng the patient In a limited TrcTxIclcnmrrg 
position In those Insfaneci of cardiac arrest 
when, after a fmv minutes of \'Igorous mas* 
iQge and wdtli restoration of a plnVcr hue 
to tho mj-ocordlum, live heart falTi to rocap- 
turo cffectlvo tone despite a regular rhWlun, 
then an IntTn\*entrlculaT Injc^on of cpI 
nephrino (0.5 cc. of 1 1000) ma\ prove 
effective. C^co an alrwaj adequate for effee 
tlvo ventilation has been achieved, and after 
tho establishment of a modest circulatory 
pressure by cffldcnl cardiac kneading, then 
tbo next steps designed to retrieve this litua 
don can bo manaced In a more leisurely 
fashion, Tbo T>eed for planned coordlnateo, 
prompt action to achlev'o theso two primary 
objocth’es is to bo emphasized however 
That state can only come about when cod* 
sfderablo foretbou^t has been given to the 
management of this re c ur ring problem by 
those Individuals responsible in any post 
anesthesia recovery room and on the surreal 
sen-ice. Opportimldcs for pructiclng such 
steps on tho medical words are in edstcncc, 
but they are even lets UWy to bo carried out 
succestfully because of an over-all unfamil 
larity with procedural details and lack of 
essential equipment 

Ventricuur fibriUtdcm may be the Initial 
preseating complex when tho pericardium is 
opened. If » rm great haste Is Indicated to 
convert this vermlfarm Inefficient activity 
to a normal thrust A more Important objec 
tivB during thoie crucial first minutes is to 
restore, by manual maimge, an effective 
blood flow >vhllo the patient Is shnultano- 
wiily being well ventilated Moreover In 
certain instances of fibrillation handled by 
massage, once adequate ventflatfon has been 
achieved, spontaneous reversion to a normal 
rhythm occurs. On the other hand, efforts to 
d^rihate a cyanotic, dilated heart will uiu 
ally prove to have been in vain and more 
brain damage will result Cardiac tone must 
be restored and the myocardium be well 
oxwenated if defibrillatlon Is to succeed, 
Defibrillatfara requires the use of an Instru 
ment capable of delivering Ideally for brief 
periods (01 to 0.5 secood) 110 to 250 volts 
of low amperage current which is then dls 
tribnted broadly on the heart surface bv 


pa(ldlc*slinpcd electrodes applied firmly to 
opposite fWes of it In the letter mode in 
stnimcnts, it is posslblo to set rotber precisely 
the duration of this electrical pulse, ibereby 
minlmirJng tho total omount of heat dcHv 
cr«l to the already damaged heart Since 
lower voltage levels might prov-c Incopablo 
of converting tho heart to o regular rhythm 
it It necessary lliat tho histnjment at hand 
1(0 capable of discharging up to 250 volts 
In order to prevent electric shock to the 
Individual manlpvjlating the handles of this 
dcflbrillating Instrument it is vital that be 
bo Insulated with rubber glov-cs free of nnv 
Itolcs and that tl$CTC be no other contact wittx 
llio patient Use of on Isolation transformer 
prcv-cnti grounding through the operator 
and llmiti tho dangerous contact to a single 
electrode Compact dcfibrfllntion units are 
now commercially available and should bo 
looked upon as essential equipment In rood 
cm hospital operating rooms or postanes- 
thesia recovery areas. Adequate units should 
bo handily available to the surgical con- 
vnlesccnl floors, 

Intracaidiac injection of M/7 sodium lac 
tate, or a solution of 7 percent sodium bl 
carbonate, in 10 to 50 cc. increments will 
facilitate fubseouent electrical defibrllktion 
of a heart recalcitrant to the establishment 
of a normal rhWhm despite massage and 
previous electroshocks. It should be recalled 
In this regard that until the tissue pa has 
been re s tore d to normal values from the 
state of metabolic addosii present in by 
poiia, tho pharmacologic rfectlveness of 
pressor amines ii materially reduced. After 
correction of tho pit, tho heart, if still flabby 
In tone, will derive appreciable benefit from 
tho Judicious use of dilute solutions of epl 
nophrine (05 to 1 0 cc. of 1 10 000) intro- 
duced into the blood perfusing the myo- 
cardium. 

When adequate additional assistance be- 
comes available at any stage of this rapidly 
moving sequence of events someone should 
bo ddegated tho responsibility of placing a 
wide bore cannula of metal or polythene Into 
an acceptable peripheral vein. The avail 
ability of this route for Infusion is always 
helpful and may prove of considerable fm- 
portnoce at any given moment The ability to 
establish deftly a cut-down type venous can- 
nnlation, lading to a smooth working Infu 
tlon, is a modest skffi yet one to be admired 
and cherished by tho surgeon regress of 
his stage of development 

Continned obKi^tion of the cardiac be- 
havior is indicated for at least a half hour 
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if as emergent a situation as can confront 
any doctor and must be handled promptly 
decisively and effectively In order to provlao 
that patient with the best opportunity for 
survi^ despite this catastrophe. 

Cardiac Arrest and Retn^tative Meaa> 
ures. The term "cardiac arrest" Is meant to 
Include all forms of cardiac standstill In 
asystole or ventricular fibrillation wherein 
the heart Is no longer able to propel a suffl 
dent volume of blcod through the drcula 
tory system to produce a detectable blood 
pressure. With either cardiac standstill or 
the ineffectnai motions of ventricular fibril 
latlon DO more than a few minutes must be 
allowed to Intervene before the drcuIatloD 
Is r esto r ed. If death or irreparable brain dam- 
age Is to be prevented. The cells of the 
cerebrum are parUcnlarly vulnerable to the 
metabolic conteguencei of circulatory stag 
nation assodatea with cardiac arrest After 
an Interval of no more than five minotea 
thdr destruction progresses rapidly and so 
even though other caa)oT organ systems mav 
ultimately be restored, toaudlng effective 
cardiac activity the Individual may have 
been made decerebrate during this period 
of Inadequate cerebral blood &^v The tug 
gesdon to rednee the self^estructlve meta 
bolic demands of the brain by prompt utlU* 
ration of general hypothermia (30 to 32 
C.) has much to recommend it. once an 
effective cardiac beat has been restored. Any 
tendency to shtvertng or convulsions tmist 
then bo eliminated with musde-paralyilDg 
drugs to avoid inducing thereby an increase 
In body temperature. It may bo necessary to 
main tain the lowered body temperature for 
twenty four to seventy two hours before res 
toradOT to a enthmnlc state Is safe. 

There are many methods of preventing 
this grave compUcatian, but It Is to bo 
emphasized that a definite number of such 
Instances clearly be identified as aridog 
from improper anesthetic tedxnlques, with 
particular rrference to the management of 
high levels of carbon diodde accumulation 
in the blood during the anesthetic IntervaL 
Hyperventilation, even with air under these 
circumstances can trigger a bout of vm- 
tricular fibrillation. 

It is crudal to the success of these resusd 
tativB measures that provlskmi be made In 
advance for handling this situation, firstly 
that the equipnient required be available 
ani secondly that the principles Involi^ 
In surgical techniqne be clearly underriooi 
An airway must be promptly established ^ 
adequate ventilation achieved A tank, valve 


and conduction system capable of delivering 
oxygen in high concentration to a tight-fit 
ting mask, or even better into an endo- 
bmcheal tube, is quite acceptable. When this 
equipment Is unavailable then mouth-to- 
mouth insufflation should be tried. Any ar 
rangement selected must permit satisfactory 
ventilation of the lung after thi* organ col- 
lap«e» follmving the opening of the chest 
A prolonged search for maslq oxygen tank, 
sorgiesd instruments and related poiapher 
nalia converts an outlook grim , at best into 
a hopeless cause. 

All but those experienced in handling this 
complication will nave major qualms about 
opening the chest when luddenlv faced with 
that need in a patient presumed to have 
developed “coidiac arrest" At tlii« moment 
of decision there can bo no justification for 
debate or procrastination while seeking a 
superior to accept this grave responsibility 
The need must often be met by an intern or 
young hewse oScer An indecisive attitude 
win Inevitably prejndlce the outcome or even 
preclude any hop© for snccess Even an un 
duly long interval, while the doctor Is seek 
log consdentioujly with his stethoscope to 
be sure of a distant heart beat, may jeopar 
dlze the patimts slim cbaiv^ Unless one 
would forfeit the patients Hfe by further 
hesitancy this diagnosis must either be con- 
finned promptly or disproved The best 
method of reserving ones mlsglvingi Is to 
make a limited Indskm over the region of 
the fifth intercostal space. If cut fails 
to bleed in the usual vigorous fashion that 
onv \vound should, then the operator can 
proceed with reassurance that that patient 
does, indeed, have cardiac arrest In addition 
to deoeeslng the interval left to conjecture 
or speculatloD, there are therapoutlo advan 
tages of settling this quandary Additional 
mocneots may unfortunately bo lost in a 
search for st^e instruments and skin anti 
septics. While certainly desirable, such prep- 
aratioDS may cot be available end their lack 
is not likely to be criticaL Thanks to man s 
native reslstaiKe and tbe protection pro- 
vided by antibiotics, one can rely on the use 
of m dom, but not aseptic, technique. TTili 
compromise will usually prove a wiser 
choice than blind inriiriTnnf^ on rigid llsterian 
principles. When, during the course of sub- 
sequent steps, it becomes feasible to shift to 
stvlle InstrnmeDti and equipment, this 
should surely be done. 

Once the chest has been opened and the 
heart exposed, the overlying pericardium 
dtould be tndiod, but the phrenic nerve 
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PnnoPFiuTi''K. OpEnATnE 

ilioiikl Ik OTOldcd. WItli tlit' mc qIkiiI iIhj 
heart cut ond erne havK^ nlacctl tn^klc 

cffectiN'c cnrdlac majwgo con Iw Inrtilulca 
TIk? rale (80 lo 100 per mlnnlc) of mamwl 
comprciskm Is tmxx)rtant ami should !>c ade- 
quate to proWdc a detectable* pulso at the 
wtUI or m*cr Ok* carotid often Increased 
cnrdlac filling Is usuall) ohiainablc \fy plac- 
ing the patient In a limited Trer>dclcnmirg 
poilHoru In those Instances of cardiac arrest 
uhen, after a few minutes of Nigorous mas- 
sage and \W0i restoration of a pinker hue 
to the mj'ocardium the heart falU to recap- 
ture cffc^N'c tone despite a regular rhwhm 
then an Intmvcnlrlcular Inlection of cpI 
ncphrinc (0^ cc. of 1 1000) ma\ pfwc 
oficcti\*c C)nco an oirmiy adcqiratc for effee 
live ventilation has been achim'ed, and after 
the establishment of a modest drculaloty 
pressure b) efficient cardiac kneading, then 
the next steps designed to retrieve this sltua 
tion can bo nwnaacd In a more Idsurclv 
fashkm. The need for planned coordinated, 
prompt action to achieve these two primary 
objectis'es Is to bo emphasized, bmseves 
That state can onl> come about when con 
ilderablc forethou^t has been given to the 
management of this recurring problem by 
those lodlvldaiili responsible In any post 
anesthesia recovery room and on the surreal 
service. Opportunities for practicing suda 
steps on the medical w'ardi ore In erlstcnoe. 
but they ore e%m less likely to be carried out 
succes^ully because of an over all unfamfl 
larity \vlth procedural details and lack of 
essential equipment 

Ventricular fibrillation may be the loitiiil 
presenting complex when the perkardlum Is 
opened. If » no great haste Is Indicated to 
convert this vermiform, fneffident actIWty 
to a Dormal thrust A more Importnot objec 
tive during those crudal first mfnutei Is to 
restore by manual massage, an effective 
blood flow while the patient is limultaoe 
ously being well ventilated. Moreover hi 
certeln instances of fibrillation handled bv 
massage, once adequate ventilation has been 
achieved spontaneous reversion to a norma! 
rhythm occurs. On the other hand, effoiti to 
deflbrillate a cyanotic, dilated heart will nsu 
ally prove to have been hi vain and more 
brain damato will result Cardiac tone most 
be restored and the myocardium be well 
^ygemted If defibrilktioo is tn succeed 
Ocfibrillatlon requires the use of an Instru 
roent capable of deUvering, Ideally for brief 
(0 I to 05 second) 110 to 250 volts 
oikrw amperaoe current which Is then dls 
tnbuted broadly on the heart surface bj 


AND POSTOPEHATIVT CAItr 

paddlc-sliapcd electrodes applied firmlv lo 
opposite sides of It In the better made In 
stniments. It Is possible to set rather predsedy 
tho duration of this electrical pulse thcreb> 
minimizing tire total amount of heat dell' 
cred to tiro already damaged bcnrL Since 
loner S'ollago Ics'cls might prove Incapable 
of comcrtlng the heart to a regubr rh^hm 
It Is necessary dwt dro Instrument at band 
be capable of discharging up to 250 s-olts. 
In order to prcsTnl electric shock to the 
Individual manipulating the handles of thb 
dcfihrfllatlng Instrument, It Is Wtal that he 
bo Iniiilatcd with rubber glos'ci free of ans 
holes and that there Iro no other conlnct u'ith 
the patient Use of an isobtfon transfonricr 
prcs'cnts grounding through the operator 
and Ihnlls the dangerous contact to a single 
electrode ComMct defibrilbtion units arc 
non commercially av’aibblo and should he 
looked upon as essential equipment In mod 
cm hospital opcratlitg rooms or postanc* 
thesb recovers areas. Adequate units shoidd 
be handily avnibble to the surgical cOD 
s-alesccnl Acxjts, 

Intracardbc Injectloo of \I/7 sodium lac 
late, or a solution of 7 p er cent sodium bh 
carbonate, in 10 to 50 cc. increments wiB 
facilitate subsequent electrical defibriUation 
of a heart rccaldtrant to the establishment 
of a normal thy'thm despite massage and 
previous electroshocks. It should be recaDed 
Id this regard that until tho tissue pH has 
been restored to normal nuIucs from the 
state of metabolic addosli present In bN 
pocria, the pharmacologic effectiiencss of 
pressor amines is matcrfally reduced. After 
correction of tho pii, tho hetut, if still flabby 
In tone wiD dcriv'c appreciable benefit from 
the fudidotis use of dilute solutions of epi 
nephiino (05 to 1 0 ca of 1 10 000) Intro- 
duced Into the blood perfusing the myxy 
cordJum. 

Ulicn adequate additional assistance be- 
comes Bvnlbblc at any stage of this rapidly 
moving sequence of events, someone ihoold 
be delegated the responsibility of pbdng a 
wlde-bore cannub of metal or polytoene into 
an acceptable peripheral \-ein. Tho avail 
ability of this route for infusion fa always 
helpful and may prove of considerable irn- 
portance at any given moment The ability to 
establish deftly a cut-do^vn type \'enom can- 
milation leading to a smooth working Infu- 
sion, is a modest skill, yet one to be admired 
and cherished by the surgeon regardless of 
his stage of development 

Continued observatioo of the cardiac be 
havtor Is indicated for at least a half hour 
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after tts condition hju Improved and whfle 
the general lituatlcm U being tidied up ThU 
interval can bo fpent In acquiring itcrile 
instrument! and drapea to replace any un 
sterile equipment us^ in the emergency If 
after this interinde, the systemic pressure ii 
leosonably normal, assuring a respectable 
coronary flmv the pericaruhim should be 
closed loosely with one or two sutures, in 
order to prevent prolapse of the heart into 
the pleural space. Tubes should be Intro- 
duced into the thorax which will provide 
effective drainage for any postoperative 
intrapleural accumulations of plasma and 
blooa Any incidental air leak occastoned by 
a rapldW executed ihoracotomy requires an 
anterior^ positioned catheter If tnere has 
been obvloui contamination of the pleural 
space, this area should be washed liberally 
with sterile salme tolotions in order to dilate 
the number of organisms present and ffush 
out any extraneous clots seeded with them. 
The thoracotomy doxure can then be com- 
pleted in anv standard fashion. 

The ultimate prognosis in any given case 
of cardiac arrest will depend upon a host of 
factors but tbo most important items prob- 
ably are the duration ana degree of cerebral 
hypoxia. True underlying m>‘Ocardial dii 
ease nvIII Inevitably prefudice the end result 
But, vrith attention to the details discussed 
above, doiens of patients can now be saved 
eadr jenr who would have previously been 
lost because of this abrupt and rarely antld 
patable disaster 

Additionil PouancsthetK Care After the 
patient reaches the recovery word, or his 
own room, unless he is fuHy conscious and 
active it Is best to elevate the foot of the 
bed shghtb In addition to the reasons died 
previously the slope promotes evacuation 
of tracheobronchial secretions, discourages 
venous stagnation in the Icrwer limbs and 
contributes to stabdliation of the blood pres- 
nire. Ani until tbo patient has resumed 
control of his faculties, ft is important to 
ranove excess mnccras secretions reralarly 
by the use of rootor-dnven snetloo ^vt^lch b 
applied intermittently through a catheter 
poised via the nose Into the upper portion 
of the trachea. Pulmonary ventdation b pi^ 
mot^ by torning the patient at intervals, 
urging him to couA and breathe deeply or 
through periodic byperventnation with car 
bon dl^de-oiygcn mirturei- Thw rotas- 
uies win contribute to a substantial knvertog 
of the Inddence of atelectasb and postoper 
fttive poemnonia. 


Transfusions are given to balance losses in 
the operating room or recovery area and 
until the blood pressure and piilse rate are 
8tabfli2ed well outride anv shock range. 
Sufficient fluids and electrolyte* are sup- 
plied, foreseeing the total dally require- 
ments It is unulsc to follow imqualifyingly 
the practice of giving only ^cose in db- 
tillea water on the premise mat sodium re- 
tention exists in U>e early postoperative 
period Water Intoxication as manifest by 
weakness paralysb twitchingi or even con 
vulrions, can develop Especially in children, 
tbb syndrome may appear abniptly on the 
first or second postoperatfve if the child 
receives parenteral fluids totally lacking in 
sodium. 

The IntenilTe Care UmL As suggested 
earlier all patienb shonld bo kept in the 
recovery room until fuDy conscious and 
free from the Immediate effects of the oper 
ation. Some bospitab provide recovery room 
convalescent care until the patient b ambn 
latory and has little deroand for specialized 
nursing Other institutions have developed 
a fubrecoverv or intensiv© care, unit in 
which spcdalixed ounlng b gfvro to tbo 
patient after hb tjunsfex from the rcjcovery 
room. Patients nanain there until they are 
up and about and become minimal care 
problems Here also the norring be- 
comes pre-emlneutlv odept at providing a 
superior quality of bedside care and surg^ail 
procedures therelw are made safer for the 
patient The Bvallability In these areas of 
mlrncographed postoperative order sheets for 
the doctors insmei use of thb list and will 
simplify the nursing routine and avoid over 
looking important measure* in thb phase of 
porioperative care. A \voTkable example of 
thb arrangement is listed below 

Doeior $ Pottop^r*tiof Ord^ 5h»tt 
I VlUld^niq ISmlQ.x4 

q H hr ontll tttble then 
q 2 hr X £4 br 

2. Po a Moo 

■ - ■ Low Trewieleafaurj 

Swoi-Fowfcx I 

FUi 

^ lIemD|[V)htD stxL and tn a.u 

4. Turn, coogh. hypmvntikt# q. 2 hr z X4 then 
q 4 hr astH op «Dd about. 

5. Suction Otebaa arri aiptrate pharynx pjji. 

0. CoPtCnuooa nstiio luctioa. QiecL pjji. (at leMt 

q 4 hr > and trrlgato as pecemry with cc. 

of aofertfcm, 

7 Stniriit dratnaftn to tuiaary catheter Irrigate 
jtm. m-tdi stestie water 
8. Chart artn* ipedfic gravity bid. S-C 
0 \Sd(fat daily Utto _ atanrifng 
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10. SrtlUlon 

VloqiJifnr rilfitr me 


Cn(^<^fK• me 


. Ii p frtr pain 
li fnrpain 


Mdtutknr m* 


DrmmJ mt- 

ii forpain 

h, for pain 

11 Pnildnia li 

?^rrpln»n^Wn _ _ . _ pn q - - - - - !■ 

OOkt 

IL FfcJdoTTlm ADD 

cc 5 rIocov* fai (U'llTlcrl wTrtrr 

■ cr S itlncrv^ In r*ofm*l ultne 

cc 10^ Rlncmc In dl^tfUrtl »irtrt 
- cr 10^ Rttcmr In onmul ullnr 


13. Traotfirtc 

cc Unrul 

cc. plavma 

l-C Blond Iirn (chart «5n face thed) 

15. Prfi-ilcB« — - 
le. Dirt . 


n Chetf s-ny rtal. _ . . a m 

15. Dtj-rto ihmpjf 

Tcol SauI 

OpcnilTc and Projfmt Notn. An accti 
\rrittcn, <le*cripH\’o opcratlw note 
wotild be placed promplK on the patients 
chart by the surgeon. The first surgical os 
stonnt should s^Tite a note fmmcdlatol) and 
pbee It upon the chart to help In guiding 
w postopeTatI\'Te care Such a rrote Is not 
designed to replace, but rather to supple- 
ramt, the formal operntl\e report dictatca by 
ow furgeoa This sumraary b> an assistant 
ihwld mention the Idnd of anesthetic. Umc 
^location of the fneWon, pertinent details 
« the opemthe findings, prindplcs of the 
op^on cairied out, amount of blood lost 
a^han^Q«Hl, typo and k)cotlon of drain. 

^ * tube or catheter >\'as used and 
m^od and suture materials used In the 
ciostire. Any rnmsnal technical problems or 
““pemers should bo appropriatclv Identi 
Hed lUong with the names ^ those doctors 
I^dpating in this operation Progress notes 
Jho^bo regukrlv added to this report, par 
ticukriy daring the Erst fmv daysTaDd^ 
^yi whenever any nmv problem arises to 
™ the cajnvaleicence. Any significant 
^^fn therapv should bo dted A spe- 
note should oe made when any drain 
u removed ot allowed to remain in place at 
of ^0 patient s leaving the hospital 
Fln^ the notes should IneJude a tabula 
^ oft^ discharge Instructions regarding 
recommendations for 
^ visits. In an these ro- 
^ the emphasis should be upon daritv 
^ brevity without sacrificing relm-anl in 


fomwtion and uith minimal reliance on Uic 
use of eponjms colloqiilallrmi initial Ijmc 
nlihrtn'iatioTH and other pet 5>Tnbols hwe- 
ciplicrahlc to future generations scetting 
knowledge from IIjcsc charts 
Nuiniional Requirements Granted that 
a reasonnblj satisfactor) preoperatis-e dietary 

I iriTwration has l)cen possible, tltc total ca 
oric needs of tlic p05toperati\*c patient are 
of small concem if no serious complications 
arise to prolong this period As soon os peri 
stabis has lx?en re-established and after re 
mm-al of the gastric tul)e on the second to 
fourth daj tl)c patient can bo pcrmlltcd a 
full liquid or soft diet. Bj the fifth to sesmith 
dj> tljc cons-alcscent often accepts with 
ptsto tlte solid fare svhicli is offered and Is 
soon ll>ereQflcr read) for his hospital ths- 
dwrge Tliosc persons of a leaner habitus, 
after gastric resection mas fed the need of 
lesTrai small meals dall\ until the residual 
potich and fejunum Iiast* become accommo- 
dated to tiie new status * Since some of these 
patients tire cosih from a moderate work 
load and arc handicapped b\ their limited 
gastric capadtx if thc\ wllf drink 1 or 2 
mulcts of salad oil topped with fruit fuice 
for incTCOsed pahtablllrt two or throe times 
doll) cnerg) units will te pimided srith but 
lltUe bull. 

^tound Healing and ttound Infection. 
Tlic avoidance of svound complications be- 
gins with the patients preopcmtlve prepara 
lion- EspedaOs Important are the nutritional 
aspects, including the establishment of near 
normal plasma albumin and hemoglobin 
sTiIucs. A reduction In ildn bacterial flora and 
stcrilfaration of intestinal contents when the 
bowxl is to be opened ore also mafor con 
sidcmtlons. Failure to meet these require- 
ments ma> result in a seroma or hematoma, 
wound infliction, disruption or evisceration. 
Wound infections occurring despite careful 
attention to these practices usualh de\'elop 
from nnrecognlzea, gross contamination. 
Strict adherence to aseptic techniques b) the 
operating personnel Is essential but It alone 
will not siifflce. The more effectiv'e the pre 
cautions taken to control air borne, bacteria 
laden dust, the knw the inddence of In 
fected wounds. The us© in the operating 
suite of conditioDed air under iHghti) posl 
tiN-e pressure which has been mteredOT 
better yet passed over an electrostatic par 
CcTtmin nmoying portputrectoniy swioeke c*n 

l» tiUirin^ or OTTO BVDidMl ti tl» cmvilejcen^ 

taduls. fa to mirty dnrfo, cirf, 

faconrJrtri, upon 
wren w eigbt occwfcoj dtfly tatw care to »eWt > 

dW hl^ b aJarle. f, a* • 
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tide collector or the me of a wet sorbent 
technlqvie contributes to a reduction in 
Nvound seeding from air borne bacteria. 
Freshly laundered canvas bcfots placed oven: 
the street shoe* of every person who culcri 
each operating room help olio In this con 
nectlon Requiring students, nurses, ar>ea 
the*iologlsta and surgeons to provide ertm 
foot gear to be worn only in the operating 
rooms will serve to decrease the amount of 
contamination introduced from other areas. 
Whenever architectural arrangements per 
mlt, the normal ebb and flow of hospital 
traffic should be routed so as to by pass the 
operating rooms 

During an operation the wound edges con 
be protected agair\st excessive air borne con 
taminatkra as wdl m against drying* bv 
IMicks moistened with isotonic saline solu 
tion. Prior to closure, all wound layers should 
have a generous washing NVlth this some 
solution to free them from the rich bacterial 
nutrient present in dot and tissue debris 
Indfloni which ore so treated wUl then beat 
more kindly Careful hemostatls throughout 
the operation, gentle boTKlUng of tiwes, 
routine use of fine suture mator^ avoidance 
of mail ligation with its secondary necsosls 
dlmtnation of tissue dead spaces and ana 
tomlc dissections and repair respecting the 
residual blood supply dl contribute (o a 
high incidence of primary wound healing 

A woimd bematoma usually arises from 
cardess hemostasis and a seroma from fall 
ure to obliterate dead space Therefore all 
indsknu through a deep pannlculus adiposus 
ihoxild be carefully approrlmated tiao to 
side os well as to tne suture lino of deeper 
fascia, from which fibrous layer It should not 
have been scraped—a practice unwisely in- 
dulged In ^ some, Riu^ Is a hematoma 
lecondarv to cxceifive postoperative anti 
coagulant therapy or to an unrecognired 
preoperative bleeding tendency WhOT one 
docs develop, the area of tnvolvement should 
be opened widely and the dot evacuated 
lest it become secondarily infected. If lique- 
faction has occurred, and If the volume of 
liquid is small, asplratiou under sterile pre- 
CBOtlons followed by a compression dressing 
wlD sometime* suffice. 

The routine use of retention suture* is a 
matter of Individual choice. Often they arc 
Inserted under so much tenskm, however 
that conslderablo loss of effectiveness o<»ot 
from subsequent nocrosif and ihcarlng of the 
tissue Inside each loop The technique sug 
costed by Price for their placement and 
ieems more logical than many older raetbods- 


Various materials ore used In skin closures 
If mctnl clips are employed, their removal 
In two to four day* Is %vise In order to avoid 
local necrosis and unsightiv ixatoperativo 
blemlshc* Broadly placed, coapting skin 
stitches may remain five to seven days The 
smalldt cutaneous stitches f5>0 or 6-0 silk) 
catching merely the epimoUal elements, 
cause no disfigurement when left fourteen to 
sixteen days and thev support the edge* dur 
ing the later stages of healing 

kVhenever one Is required to Inciio the 
skin In a person with a knmvn tendency 
towards keloid, provision should be made to 
give X radiation to this area unless other 
contraindication* exist. On the other hand, 
incisions, and particuhuiv vertical one* made 
In an aroo which bos previously received 
heavy irmdiatlon ore quite likely to heal 
poorly Tbo phase of vascularization In 
wound healing has thexoby been Impaired 
and consoquently that wound will recover 
strength slowly \Vhen a reasonable oherna 
ttvo site exists for the opening it should be 
elected. 

The Contaminated Wound. Certain 
wounds are unavoidabI> contaminated dur 
lug operation and may become seriously 
infected If closdy primarily Hence, delayed 
cioxuro is advantageous in these In 

this techniqne, the deeper fasdal plane* are 
approximated in the usual manner after a 
particularly thorou^ flushing with Ringers 
or lalhte solution Suture* are placed in the 
superficial structures but ore not tightened. 
A dry gauze pock inserted loosely Into the 
Indilon holds the wound edges apart and 
the entire area is covered with a dressing 
After forty-eight to seventy two hours or 
even longer if tbo wound reaction and 
amount of drainage appear excessive, the 
pack can be removed and the individual 
sutures snugged up. A fresh external dress 
ing Is then applied. After-care is the same 
os for any wound. Provision for this Interval 
of drainage averts any tendency to de*troc» 
tivo burrowing by a pocketed Infection and 
satisfactory baling has been assured both 
in the depths ai>d at the akin edge*. 

Wound Diinapdon and Evheeration 
Woxmd disruption is a serious sequel to fan 
paired beaHng aial occurs most commonly 
in mldllne abaominol IrKdrions. Many factors 
Ijredispose to this grave cotnpUention and in 
any one instance several may contribute. A 
knowledge of the nxtre common mechanisms 
arwi hmv to avoid and/or overcome these 
hazards should help to reduce the Incidence 
of this dangerous complication. The more 
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common facton contrilniUng to wound cH* 
rupUon and c^^scCTnlion ore (1) fn iJio 
nrcopcrati\‘o pluiso (a) molnuhitloo, ^b) 
hj-poprotelncmla, (c) cnronio anemia (d) 
mojiiNt) recurrent bcmorriiago udlli or with 
out ihock and (e) vitamin C dcfidenc)'' (2) 
In iho opcrntK'o period (a) improper fclec- 
tlon of lUtuTO material ar>d/or defective 
nituring technique, (b) carelcw hemoitaiU 
(c) an fdiosj'ncnuy to absorbable future 
material and (d) a midlino or long vertical 
indffon i3) hi tho postoperative rtage (a) 
unusual aWominnl wall itrain from retching 
peniftent cou^ing unroHeved hiccoughi, 
habitual meezing, maniacal behavior with 
uncontrollable motor activity (b) marked 
distention and (c) uremia, 

Evifccratkm maj occur thitnigh any typo 
of indrion Also, it may occur whether the 
wound if clojed with absorbable or Don- 
absorbablo futures. Howev'cr much of tbo 
esp er im ental and dlnical midenco on thli 
score ruggerts, but does not conclusive!) 
prov’e, that an oblique or transvmo ineWon 
closed with some form of nonabsorbable 
material. Is lc*i likeK to be folknvod by 
wound dlsruptkra \\^enever despite pro* 
caotioos to the contrary the possfbilitie* of 
wound disruption become real, a dghtl) ap- 
plied fpica arningenieDt of tape to tho ob- 
domen extending from each groin to oppo- 
site cctftal margins wlQ lessen thb Ukeliho^ 
That advantage is somevxhat counterbol 
anced by tho concomitant inlerfercnco of 
such ti^t rtrapping with norraal ventilation 
and venous return from the lower extremities. 

Violent ftralning or retching b likely to 
occur at times furt as the patient b recover 
ing from the anesthetic. During such opi 
fodes if the suturw dve way an audible 
tbou^ muffled sound can sometimes be 
beard and this, of course, reoulrei prompt 
investigatiosL ^\^3en wound oisruption hw 
thiu been suspected, roost surgeons advise 
a prompt return of the patient to the operat 
tag room, where he can be reanesthetiied, 
prepared and draped. Tho wound fa then 
opened and the damage corrected with 
fxituTB material having greater bolding 
power If knots have also become untierC 
particular attention should be given to 
fquaring" their replacemenb Any subse- 
quent postoperative episodes of struggling 
«>ould bo controlled with a small dose of 
Pentothal given intravenously With tho 
awakening thus cushioned, it bo made 
violent and any unusual pain should be 
obtunded with narcotics PerTfatent cou^^ 
may be controlled with ample sedation. 


Ircoring in mind the greater likelihood of 
tttcIcetasU dtiring prolonged suppression of 
the cougli reflex. 

Unremitting, protnictod hiccoughing exerts 
a severe strain on any abdominal wotmd 
It may develop from a variety of harmless 
end IncxpHcnbfo mechanisms but should sug 
gest tho possibility of such complications as 
gastric dilatation pcrilonltfa with lubphrcnic 
abscess, or uremia Active treotment of an> 
one of these which seems clinically llkclv 
sitould bo glvm higli priority for with im 
provement of the undcrl)1ng mechanism, the 
ringuitus often abates. In tbo absence of an) 
spedficall) treatable cUologlc mcdianism 
brief periodic Inhalations of 6 to 10 per cent 
carbon dioxido in ox>'gen will frequently 
Interrupt the cyclic diaphragmatic spasm 
Occasionally it may bo necessary to block 
the phrenic nervo on the side fnv’olved 

Wound disruption and evisceration may 
occur at any time In the postoperative perioo, 
but customarily this regrettable occurrence 
takes place about the seventh day Tbo pa 
dent occasionally volunteers that “something 
gave away Inside.* If the skhi remains Intact, 
the condition fa called woimd disruption or 
dehiscence* if abdomtnaJ viscera are ex 
traded, it fa called e>1scmtion. In cases of 
disruption loops of bo\veI can sometimes be 
palpated under the cutaneous layers, Intes- 
dnol obstruction may occur from knudJfng 
of a btnvel segment into the separation and 
this may be the first recognized sign of 
wound disruption if tbo dimeter of the 
inlHaJ wound drainage has been ignored. 
Severe localized pain in an incision. If ac 
companied by other evidence of mechanical 
bowel obstruction, should also suggest this 
possibility In fact, ileus of otherwise unex 
plained origin may portend the dev'clopment 
of this condition 

Shock may bo present or rapidly develop 
In patients with evisceration and appropriate 
measures must bo taken to provide tram 
fusions promptly It is a complication of 
calamitous proportions, the patients life fa 
in Jeopardy and these deveJoproents should 
be so viewed. Any sudden staining of the 
dressings with a profuse, pink, serous drain 
ago is virtually diagnostic of wound disrup- 
tion or worse and makpi it mandatory to 
remove all dressings and examine tho ined 
don Before doing this, however one should 
anticipate the probable need for special 
dressings arxl equtonent The fnrgeon 
should don sterile rubber doves, a cap and a 
mask in order to provide the patient s wound 
with roaiimuin protection from contamina 
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tion A fterilo covering fbould bo at hand 
to Jay over any protruding Joops of bowei 
In the event no vUcem arc vWblc or pal 
pQble, a few ftitdiei fbould be removed with 
an afcptic technique and the depthi of the 
wound probed or vimaHzed to confirm the 
fact that difsolutkin hoi taken place. It is 
unusual not to find sotne area or disruption 
after a profuse typical terosangulneoui dli 
charge. 

Treatment for ivound disruption Two 
methods of treatment arc used for disruption 
ar>d evisceration. For a patient who Is a poor 
risk, has tenuous pariet^ fascia or is in pro- 
found ihock, a conservative technique >vhlch 
can be carried out at the bedside is required. 
In the case of disruption of an abdominal 
wound, before either method Is used, the 
passage of a nasal tube Into the stocnach to 
e\’acuate iti contents will reduce the likell 
hood of reguigitatkm, endotracheal aspira 
tion and probably pneumooia. Several pre- 
liminary applications of a topical anesthetic 
to the nasopharynx will min I mire retching, 
and further disruption of the wound, during 
tube passage 

Aftn the adjoining iktu and wound edges 
have been pre pa red with on antiseptic, viil 
ble loops of bowel or other viscera should 
be cleansed thoroo^iiy with liberal arnoonls 
of sterile isotonic saline solution and then 
retnmed to the peritoneal cavity They 
fbould next be held In place temporarily 
with a sterile to%vel or a \'ride wad of gaux» 
packing. If cooperation or relaxation U un 
satlsfa^ory the patient can be lightly anes- 
tbetired and given as well a muscle-pQralyz 
Ing drug Intravenoufly Soft rubber drafau 
1 inch wide, should ^end from the upper 
and lower c-xtremltief of the wound. The 
ikin of the entire abdomen, flank and Icnvor 
part of tbe chert is then cleansed with 
ether-dampened ipongei and painted with 
compound tincture of bertmln. Long adhe- 
sive ftripe, whkh have been flamed for 
bacterid^ purposes and to enhance their 
grip to the fl^ are used to draw the wound 
edge* together These strip*, stretching dlag 
onally from gluteal fold to axilla, overlap 
each other from belm\ up%vard. The defect 
If closed hy de^•^lopIng tiactkm tmvord the 
wound edges with eadi strip With tbe in 
ferior tape end ftuck finnly any tendency to 
retraction of the tedslon is countered by 
fliding the lateral tlisues tcnvaid it When 
tbe taping has been completedi, the rubber 
drain fbould Jut enough bev^d dw 
oirry away the discharge which mlCTt other 
wise w^en the effectivenets of the tapes 


holding power Care Is required to prevent 
a bonri ImuckJo tram becoming ioenreerated 
in the svotrad during this type of ckmire. 
The appearance later of figns of mechanical 
intestinal obstruction ana localized pain 
would point to this pOfsibfUty Some Ileus ii 
liable to de\ clop In most cases. The dressing 
if properly functioning as a binder should 
remain in place for at least two weeks or 
longer if the patient has been poorly nour 
Isbed. Altbou^ most of these patients will 
recover a ventral hernia in the line of clos 
ure is likely 

A healthier patient ^vlth wo\md disruption 
will tolerate a retom to the operating room 
where formal repair can be carried out 
After a nasogastric tube has been inserted 
and connected to suction and arrangements 
made for whole blood transfusion, the pa 
dent is anesthetized and the abdominal wall 
is resutured under aseptic conditions. Steel 
wire tension sutures, tied down over a dental 
roll, as proposed by Price, work well It is 
beBeved by those who favor the reoperatlon 
method that convalescence is sborter and 
intestinal obstruction U less likelv to occur 

Ilndos. The use of drains after surgical 
procedures remains a controversial rulriect 
Advantages con be dted on both sides of the 
question. Tbe blood, plasma, bile, pancreatic 
(uJee or intestinal contents which coroe out 
denote the presence of this problem and fug 
gest Its need for treatment TlMse who prefer 
not to use drains dte a krwer inddence of 
such compllcntlons which they allege are due 
to the prescsKC of these foreign materials, 
Opponents dte references to tbe incom- 
pleteness of tbe “drainage’' achievement 

Several types of simple drains can bo used. 
The most common ones Penrose tubing, soft 
rubber catheters, rubber %vlckj and cigarette 
drains, rely on capiflarify graWty or slight 
toessure differences to effect the removal of 
fluid. Intra-abdominal drains customarily 
seal off from the adjacent Ndscera within 
forty-el^t hours Ho^vevo^ one may con- 
tinue to ooze fluid, such as bile, from a site 
of leakage for many days. In such a case 
there should be no naste about removing It 

The other common type of drain Is usually 
• more complex apparatus. It may have the 
fonn of a sump pump (Babcock) a double- 
lumeu catheter (Chapin) air vent suction 
(Wangensteen) or a multiple holed catheter 
These require mechanical suction to supple- 
ment the other force* of drainage and keep 
the selected area dry They too, eventually 
become waHod off but serve to keep a site 
of leakage or a pocket drier and thus fadfi 
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talc healing Suction, oppUed to a muUlplo- 
holed cntlictcr rwdticmcti under the iWn 
flaps in a neck al«cctkin or a radical tnai 
tcctomy ii a particularly effective technique 
for coapting widely reflected surfaces. Tiro 
principal purpose* of drainage arc to prevent 
pocketing Inlenrall) and to provido for cx 
temal fi^Uiatlon at tho lUo of anv look. 
Once tho drain has ccaicd doing dtlrer or 
both of lhe*c functions It ihcnila Iw cased 
out gmduall) a few ccntirrvctcri at a timer. 
In this wu) tho tract con fill in from ll»c 
depths. If all tho tubing is pulled awa\ at 
ono time, the sldn can *enl before tlvc doptla 
orofirmh united bj hcalUij tissue. Poclcrting 
and fuppuratlon can still cle\'elop Inside and 
comnllcQlo the latCT con\aIc»ccticc. Pain and 
locnllxed temdemerss will be noticeable In 
that area and ma\ rccrulrc subsequent re- 
opening of this channel 

Drains, particularl) tho firmer tj'pcs, havo 
bccaj accused of abetting or cs-cn causing, 
fistula formation when alongside an Intcsti 
no] snoslocDOsli It is felt l^ tliosc opposed 
to using them that tho sutiuc line is Nveak 
coed b> its pradmity to a foreign bod\ 
Those lo favor sufflett that If prolsloa for 
sudi drainage haa not been supplied when 
tho suture lino ga\‘o \va\ subsoqucct leakage 
and contomliration would Iiavc dlssectra 
more \videly while seeking a path to the 
outside Drains s(n^•e a r>ecc»sar) purpose 
when used to maintain on evacuation track 
from on abscess pocket their prophylactic, 
routine eraployinent has little to recrommend 
it 

Intestinal rirtnla The treatment erf an 
intestinal fistula is uiually easier the more 
distal the segment of Ixrwel frenn which It 
arises. ^Vhen the fistula develops from the 
colon, as after its resection or at an appen 
dectomy ilto, healing Is iknv but steady if 
i>o obstruction is present Constipation 
should be avoided The more prtudmnl the 
flituk hj tho small intestine, the greater the 
difficulties vrith Nvater and electrolyte loss 
and the more destructive to other tissues ore 
the bowel contents. The juices from a high 
Intestinal fistula will rapidly digest awav all 
tissuea of the abdominal wall These struc?- 
tnre* can be partially protected by the fol 
lowing plans 

1 Pnxdroal control of tiro volume of in- 
testinal contents by (a) limiting the oral 
(b) passage of a Miller Abbott or 
^rafton Smith tube down the gut to tho 
“*tijla site with continucras sucjtion on this 
tube and sufficient inflation of the distal hal 


loon to olwlnict tho lumtm ond thereby ro- 
diico tho amcninl of discharge, 

2. Control at tlw exlcrnal opening by 
means of motor or wTitcr-drivcn suction 
delivered through a mtilUplc-hoIcd entheter 
lo the proximal limb of the fistula, thereby 
aspirating any accumulation, 

3, Protection of llto skin and adjacent 
tissues Many Idndi of paste arc avalbblc 
for this purpose. Wliile the dcrinls is intact, 
powdcTttl aluminum rubbed Into the area 
pcrtodlcalK will give considerable protcc 
Hon Ladd's paste, brewer s yeast and tannic 
add Ur lanolin also ore sometimes effectiv’e 
in controlling tissue digestion, 

4 ricHcf of any Intestinal obstruction dis- 
tal to the fistula which would otherwise 
perpetuato this complication As soon os the 
patients condition permits the obstruction 
should be corrected by h’sis of the adhesive 
bands by a short-circuiting procedure, on 
intestinal resection or bn some other means 
of Intestinal deviation the flsUiIa is located 
low In the Intestinal tract, some of tho mate- 
rial aspirated from the gut con be returned 
throng a secondarv ga^c catheter to the 
stomach for partial reabsorptiem in the upper 
portion of the intestine. 

Better drainage for the Intra abdominal 
ramifications associated with a fistula form- 
ing episode can be obtained b\ placing the 
patient foco down on a Foster or Stryker 
frame for specified inlerv'ols, os tolerated, 
several times each day 

Tho amount and kind of fluids and electro- 
lytes necessarv in these cases can tax the 
judgment of an arperlenced rllniHnn , over 
oU nutritional care Is an equally difficult 
problem 

Atelectajis. Atelectasis can arise either 
from puhnoDary compression by intratbor 
adc accumulations of blood clot, fluid or 
tumor or from ohstructioa of a portion of the 
bronchial tree by a mucous plug. The former 
mechanism rarely causes systemic symptoms 
other than a decrease in maximum ventila 
lorv capac^ and, occasionally osteoar 
thropathy Tno latter invariably provokes a 
cUnlcoI picture characterized hy fever and 
some tachycardia. Imperfect expansion of 
the lung, whether massive, patchv or plate 
like, occurring in the postoperative phase, 
is Invariably due to obstruction of a br o n 
chus or its distal ramifleotionj by a mucous 
plug. Secondary factor* which ma y con 
tribute to the developcoent of obstructive 
atelectasis include the following 

1 Hypoventilation can result from too pro- 
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found ledation but Is more comiiKmly sec- 
ondary to pain in the operative rite, which 
tends to limit the uiuni costal activity A 
vertical upper abdominal inorion can con 
tribute to mis mechanism As the ribs fiare 
out with each breath, lateral tension pulls 
painfully on the wound edge* When pain is 
a re«trlctlng factor in the patients vcntila 
tlon, administration of an anodyne or pro- 
viding a Icx^al anesthetic block of the area 
win often increase the depth of voluntary 
respiration 

2. Elevation of the diaphra gm. An opera 
tlon which weakens or poralvies the dla 
phragm is commonly followed by some ven 
tUatory impairment After biliary tract sur 
gery atelectasis is not uncommon. Marked 
dlstentlan also interferes with normal dla 
phragmatlc activity 

3 Aspiration of material from the intes 
tinni tract These contents irritate the tra 
cbeobroochlxd mucosa and provoke an In- 
flarnmatory reaction, which mav progress to 
pneumonia. In milder case* an increase oc- 
curs in the vohnne of local secretioos In 
clnding mucus, and this too contributes to 
the high Incidence of atelectasis after the 
acddental aspiration of intestinal contents 
The aspiration of coegulable fresh blood Is 
likewise provocative of atelectasis and pneo 
monltli Its removal, oven by bronchoscopy 
can be troublesome. 

4. OveratroplniaatlocL The administration 
of large doses of atropine lupixsates the 
mucus and makes It more tenacknis, thereby 
increasing the difficulty in bringing up these 
sticky phira 

6 Anesmetlc techul^o. Cer tain gase* are 
more rapidly absorbeef from the lung* than 
Is air Failure to “wash out these mixture* 
at the end of an operation may contribute to 
an early appearance of atelectasis 

6 Existing ptihnonary snppuratioa In the 
presence of bronchiectasis or a lung abscess 
pu*, excess mucus and other secretions are 
alr«dy present and available. Less of the 
cou^ reflex during anesthesia fosten reten 
tlon of secretions and their spillage into 
adlacent puhnonary segments The petiml 
with pulmonary suppoiution should spend a 
period several times each day before his 
operation in the head-do%vn position and try 
to cough out as much a* possible of the 
accumulated material In such cases, bron- 
choscopy should olso bo done after the oper 
ation In order to insure tborouA evacuation 
of the tracheobronchial tree, thereby mini 
mixing the chances of postoperative atel^ 
tasis. The preoperative use of penldStn for 


a few days in any person requiring an oper 
ation, despite the presence of coexisting pul 
monarv disease subsequently alter the 
tracheobronchial flora and likewise reduce 
the volume of secretions The likelihood of 
postoperative atelectasis and bronchopneu 
moola will thereby be reducotl 

7 Smoking Cigarette smokers particu 
larly the heavy users, should be firmly urged 
to ftop this habit for at least ten to fourteen 
days before any major elective surgical pro- 
cedoro This Intervnl will permit the tmeheo- 
broocbial tree to recover at least partially 
from the Irritation and excess mucus forma 
tioD frequently associated with “smokers 
cou^ 

Usually the diagnosis of obstructive 
atelectasis serious enough to cause rlintnfll 
symptoms is readily made from the chart 
and the physicaJ findings. Its presence run 
bo confirmed by a chest film Though the 
pulse Is rapid, the temperature Is elevated 
often out of proportion both to the heart 
rate and to apparent Illness of the pa 
tient The onset of fever is sudden and com 
monly a temperature of 102 F or higher Is 
reacts On palpation of the trachea in the 
neck a devlatioai to the affected side can 
often be noted. The respdretoTy excursion Is 
more limited over one ride tWi over the 
other On auscultation a few sticky rales can 
be heard, but ettber the usual breath sounds 
are absent or bronchial breathing Is noted 
in the area of involvement Cyanosis and 
dyspnea may be present The i ray picture 
Is easentiolly that of an area of Increased 
density on the affected skle, with a lobar 
mottled or plateKke distrfbutian, in astocia 
tlon with elevation of the diaphragm, nar 
rowing of the rib spaces and variable de- 
gree* of displacement of the trachea, modi 
astlnum and heart to the affected tide 

TTie treatment of atelectasis begins with 
attention to the predisposing ai>d contrlbut 
Ing factors A lowered Incidence and milder 
examples of this complication will result 
from such prophylaxis. Early ambulation 
probably be^ avoid this complication by 
Increasing the patients ventilatory efforts. 
Once the process has developed, it Is essen- 
tial to treat It until It Is cured. Failure to 
relnfiate an atelectatic lung Is likely to load 
to cbrvnic pulmonary' change* and irrepera 
bio damage. Recnrrent atelestasi* in any per 
son thoald alert the dtnidan to the posri 
bJllty of intrinsic bronchial obftructioa from 
an adenoma carcinoma or nonopaque for 
fllgn body Inducing the potient to cough, 
turning him In bed, hyperventilation with 5 
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to 10 per cent carbon Uioxldo in oxygen and 
0 ihnrp blmv o\vt the ride of ln\'oi\*cmcnt 
ore often cffcctI\*o means of dislodging a 
plug and expanding n collapsed segment 
Auscultation of the dicst thmikl confirm tho 
efficacy of the treatment or Indlcalo tlio need 
for furtlicr active thcrapj ErKlobronchial 
aspiration vvdtli a catheter attached to me 
tion vvill maVo the patient cough and may 
pull out the offending mucus. In a portlcii 
lari) uncoopcrntlvc or Ictliarglc patient, 
translaryngeal suctioning of the trachea and 
bronchi can bo facilitated by using a bryn 
goscopc and on appropriald) curv-wl open 
tipp>cd catheter If these ilmplo rrKsmircs 
fall bronchoscopic management is Indicated. 
TIk) end remits of treatment ore unlforml) 
good when tho disorder Is corrected at en 
carh stage of the nroeco. If atelectasis 
proves Intractable or has been rrcgicctcd fen- 
man) da)-!, re-expansion is slower ortd 
chronic, Irrovcniblo, pulownary duingea ore 
more likel) to occur 
Tracheostomy A tracheostomy often has 
lifesaving advantages to bring into tho mart- 
ogemeot of spedfic problems Incident to the 
control of tracheobronchial accumulatioru 
Almost its sole drawback is tho unattractive 
cervical scar os an aftermath, and this is min 
Imized with a tranarverse Incision. Tracheos- 
tocQ) is at times a wise proph) lactic step on 
othCT occnxioiii, it is a well chosen supple 
mental method of retrieving a deterloratiDg 
situation. With regard to the former Indica 
tlon, it may cora^cment the patients corr- 
valetccDco when extensive surgerv about the 
bead and neck has temporarily abolished 
fun control of the swallowing refieres so that 
stlfvB or l^uids ore prone to trickle into the 
trachea. The tracbeostooay permits easier 
end more effective aspIrBticra of this oirwa) 
dog^g, mucoid drainage before it can 
reach the pvihnooary terrnfaals. After deglutl 
tlon has been recoveied, this accessory \‘ent 
for saliva can be abandoned For other indi 
viduali whose prolonged efforts to rid them- 
selves of excess secretions have led to ex 
bauxtion and a weakened coupling power 
the addition of a tracheostomy Is of slight 
•UTgIcal magnitude and considerable benefit 
Its establishment can prevent drowning of a 

S ttent who Is comatose or profmmdty de 
itated, and insensate to the healthy congb- 
pmvoking mechanisms of foreign material In 
Ihe respiratory tract Moreover when a 
h^-cheostomy opening is avafiable, it sim- 
P^es the technique of bronchoscopy and 
thereby insures more ready use of thft means 
achieve the most complete and thorou^ 
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rcmm'al of all retained secretions. The case 
of hamlllng this problem nflcnvard and the 
minimal disturbance to the patient so pre- 
panxl arc certain to encourage more fre 
qiicnt recourse to cndoscom \\Ticncvcr the 
rvcntiuil need for a trachcostom) appears 
Ilkclv it is best to establish one electively 
Q few day’s prior to tho malor surgical pro- 
cedure. A Icclmlcally neater operation can 
then be done aixl tnc patients respiratory 
tract will tlicreb) have liad adequate time 
to adapt to the altered humidity of the air 
which Ivas by passed tho oronasopharyTve. 
During this interval It Is particularly im 
portont to add moisture to the ambient air 
preferably through cold air humidifiers Of 
course if oxygen Is piped directly Into the 
tracheostomy opening. It should flirt be dis- 
persed through water in an attempt to satu 
rate iL Otherwise desiccation and excessive 
tracheitis ore likely to complicate and need 
lessly prolong the recoverv from a tracheos- 
toirn 

\lany persons otherwise well versed in 
postoperative problems exhibit a surprising 
reluctance to ao a tracheostomy The\ ov’cr 
look or reject the possible contributions of 
this simple procedure until terminal and 
IfTov er s i ble states of pulmonary congestion 
and poeumocila prevail The patient Is then 
being dcstroy-cd bv infection, hypoxia and 
by'pcrcapoia. Unless last-minute efforts at 
rcmovlnc ocdudJng plugs and pools are sue 
cessful, he is doom^ 

Dmcntion. Distention may develop din- 
ing the postoperative period in either of two 
forms acute gastric dilatation or ileus 
mechanical or inhibitory 

Acute gastric dilatation can appear after 
alfDost anv operation, including thoracic and 
cardiac proc^ures At times the procedure 
may seem olinoit too inconsequential to 
have caused this complication Acute gastric 
dflatntkm appears also in potie nts vvim dla 
t^es, dp rina imTota aixi aft^- fni^irea. 
Persons with compression fractnrei of the 
xpbe treated with a hv'pereitenilon frame or 
a cast are perticnlariy lik*cly to hav’e this 
complication, the superior mesenteric artery 
duodenal compression jy-ndrome may plav a 
role. After a variety of thoracic operations 
patients at times exhibit mild to moderate 
gastric dilatation 

The inexperienced house officer nan hardly 
be condemned for thinking first of bemor 
ihage or embolism when called to see a 
patient who, a few days after a major opera 
ti«i, is obviously in a grave condition, ap- 
pears slightly cyanotic, is dyspneic, a 
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found ledfltlon but li more corarcKmlv •«> 
ondary to pain In the operative dte which 
tendi to Ifanit the usual costal activity A 
vertical upper-abdominal incision can con 
tribute to this mechanltirL As the ribs flare 
out with each breath, lateral tension pulls 
painfully on the wound edges When pain is 
a restricting factor In the patients ventila 
tlon, administration of on anodyne or pro- 
viding a local anesthetic block of the area 
will often increase the depth of voluntary 
respiration 

2L Elevation of the diaphragm. An opera 
tlon which weakens or paralyzeis the dla 
phragm is commonly followed by some ven 
tilatory impalnnenL After biliary tract sor 
gery atelectasis is not uncommon Marked 
distention also interferes with oormal dla 
phragmaUc activity 

3 Aspiration of material from the Inles 
tlnol tract These contents Irritate the tra 
cheobronchlal mucosa and provoke on in 
flammatory reaction which may progress to 
pneumorUaL In milder cases an Increase oc- 
cur! in the volume of local secretions, In- 
dodlitg mucus, and this too contributes to 
the hi^ inddence of atelectasis after the 
acddental aspiration of intestinal contents 
The aspiration of coagulable fresh blood is 
lIke^vi5e provDcative of atelectasis and pneu 
monitii. Its removal, even by bronchowpy 
csin be troublesome 

4 Overatroplnlzation. The administration 
of large doses of atropine inspissates the 
mucus and makes it more tenacious, thereby 
increasing the difficulty in bringing up these 
sticky plu^ 

5 Anesthetic technique. Certain gases ore 
more rapidly absorbed from the lungs than 
is air Failure to *'\vajh out" these mixture* 
at the end of an operation may cootribulo to 
on early appearance of atelectasla 

6. Existing pulmonar> suppuration. In the 
presence of oroDcbiectails or a lung abscess, 
pus, excess mucus and other secretiora are 
already present and available. Loss of the 
cough rraex during anesthesia fosters reton 
don of secretions and their iplllago into 
adjacoit pulmonary segments. The x^tient 
with pulmonaxy suppuration should spend a 
period several time* each day before his 
operation in the head-down position and in 
to couA out as much as possible o f the 
accnmulated material In such bron- 

choscopy should also be done after the oper 
ation in order to Insure thorough evacuatiOT 
of the tracheobronchial tree, thereby nalnl 
mizing the chances of postoperative 
tasU The preoperative use of penldlHn for 


a few dav! in any person requiring an oper 
ation despite the presence of coexisting pul 
monory disease, will subsequently altcn- the 
tracheobronchial flora and Hkewise reduce 
the volume of secretions. The likelihood of 
postoperative atelectasis and bronebopneu 
monia will thereby be reduced 

7 Smoking. Cigarette smokers porticu 
lorly the heavy users should bo firmly urged 
to rion this habit for at least ten to fourteen 
days before any major elective surgical pro- 
cedure, This interval \vill permit the tracheo- 
bronchial tree to recover at least partially 
from the irritation and excess mucus forma 
don frequently associated with ‘’smokers 
cough.” 

Usually the diagnosis of obstructive 
atelectasis serious enou^ to cause clinical 
symptoms is readily made from the chart 
and the physical findings. Its presence can 
bo confirmed by a chat film. Though the 
pulse is rapid, the temperature is elevated 
often out of proportion both to the heart 
rate and to the apparent lllncis of the pa 
tient The onset of fever is sadden, and com- 
monly a temperature of 102* F or higher is 
reacl^d. On polpation of the tiacbea tn the 
neck a deviation to the oEected side can 
often be noted The raspirntorv excuiiion is 
more limited over one tide tKan over the 
otbo* On auscultation a few ttid^ rales con 
be beard, but either the usual breath sounds 
or© absent or bronchial breathing is noted 
in the areo of Involvement Cyanosis and 
dyspnea may be present TTie x ray plctiue 
U essentially that of an area of increased 
density on the affected side, with a lobar 
uiotUed or platelike distribution, in asiocia 
tlon with elevation of the diaphragm, nar 
rowing of the ifb spaces and variable de- 
grees of displacement of the trachea, medl 
ostinum and heart to the affected side. 

The treotment of atelectasis begins with 
attention to the predisxwsing and contrfbut 
ing factor! A Icrwered Incidence and milder 
examples of this corapUcation will result 
from such prophvlaxli. Early ambulation 
probably helps a\-old this complication by 
Increaiing the patients ventilatory efforts 
Once the process has developed, it is essen- 
tial to treat It until It is cured. Failure to 
reinflato an atelectatic hmg it likely to lend 
to chronic pulnwnary changes and iiropora 
ble damage. Recurrent atelortasls In any per 
ton should alert the clinician to the possi 
blUty of intrlnslo bronchial obstruction fr om 
an adenoma, cnrciDOma or nonopaque for 
eign body Inducing the patient to cou^ 
turning hfm fii E>ed hyperventilatfon %Wtfi S 
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100 lo ClX) (V t>l a in prr tml ^twllmn 
cWoriJr wIulWv will oUrn linhut' \vriWM 
jii. Hcmr\rf In an\ p-iUml ullli 
futoltrul atom H h (mprrttlvr In mrlmlr 
in fntra aWmnirul aliur^^ n^ llm prrtiii'tn 
of ilalc Wforr fnilllr\» rflml^ n»r r\ 
pcndcxl on mjnncrmrtil In ihr sjrlmi^ 
rorthodj cilol ol>mr If n Irjt nt a ^ntnir 
tfacHiuwclol or an rntw-mlrtlo acr»m»ii 
Lrtion hhIi a Utilil lr\rl h jIl^rrmlMo on an 
oprhjrt x-rav film of llir alwloinnj llir fint 
ripp, and wjmdhnrN tlm onl) niH' rr»inltr»i 
to rrlnnr tltr firm I\ tn «lraln « flrtlUTU 
thb podct of Infection CiWnR Omen ml 
bj mouth ami GmltnR lliU ilihi on llir 
»amd drrcslnp oIiK In «lt4pr»mlne tlic 
e^fstcDcr of an fntrctlnal ccmnniinlcatlon 
Snlfplirmlc alnccnc 
swxdd be an uncommon cmnplicatl<m afltT 
tmamtimlrutcO aUlomlnal oprratlonc A 
Pmonlcd ulcrr or a niptnn-cl npjnT>tIi\ h 
the caucp wlim tlirrr luc In^-n no 
^credent lurprv Ik-cauw of lie often 
mraioiH onset erploralkm of one or iKrtjj 
w^^pnrapmallc areac N frecpienlK post 
A nliphrmfc alncesc nu> Iw ante 
JWCTfoT or on tlie left or rigid side 
^flj^llons of tltcse «lt« ore of emtrse, 
and rarcK all fotu spaces can be 
Weeted sfraultanoond) 

“ ® patient ulio lias recmtl) undergone 
operation or lias had an 
I i_ j ^P^Ioneal liuuU fcNer of uncx 
origin sliould oroiiso a luipicfon of 
Tlw plu-slCTl findings 
oe mrprlilngly meager sknc to op- 
^ ^ c\-cn inconsistent To ssTilt iinUl all 
tots agree upon the diagnosis Is 
^^^to delay loo long. \ rny and fluoro- 
^dy ran contribute coniidcrablo 
and support for a tcntatl\-o ding 
fmin^ fluoroscopy the diaphragm maj ho 
A f}nM°i sluggish or paralyzccL 

A fel^l lU. leaf TOd 

virtin^E'ji^ outside the intestine. Is 
d^gnoitic. A fmall quantity of 
the ^ ttooiacli vvilh tlto patient In 
podUon vviU help demon 
ditnli^ toporatlon between the 

e^ ^ gadrlc pouch. The pres 

tiw -■ effujion with obicunitton of 

D0in3??*7^“. t* alio a helpful fign 
tlthoo J, ^,"iJ]^P^Snintlc Inflammation 
finding hat many time, emmo- 
mndiued at havtag arinm tom 
Boctv film Plain ancf overeipoted 

fit anteopoderior and bW 
Proloctlont an, uteM to Identify the tnio 


iialiitr of this compile dlon and to locate 
llir rImctss as nccuraUly as pmslblc 

Ilixfjgnllltni of n siibplirmic alrscess Is at 
limes ilifTIciilt In the carK jHistoperatis'c 
period alter alHlomlnal siirgm Air Is In 
sarfiliK present under tlie duplingms fol 
losvlng Mttli nncrallons ami m i\ remain 
rjslU iilmtlfl iblc for two weeks I’ersisti nee, 
A leiidmcs tms ird encapsulation iml iIm? 
ni»peiTincr of a fluid Irsrl an. signlfii int 
signs nolnllhg more to nn infection thin 
lossanl jfmir j>enlgn residuum of tht opir 
ollon llowTSTr a subplimilc Infection need 
ne'er show a fluid Ic'd and maj menK 
tenuin ns a smoldering granulomatons proc 
rss To CTwnplIcatc the clinical picture also 
IIh* patient mas Ik* febrile from causes other 
llian llie mbphrmlc moccss At times It ma\ 
lie Impossllile to make tins categorical dlag 
no'Is of snbnhri'nlc process. Esplorallon is 
often jusllBaldc then on the Isisis that fur 
iher delas fosters the complications of dla 
plinignuttc perforation empstnua lung ab- 
scess hrtmelilal fistula, ruptnre and general 
I/cd pcrilcmills uitli a consequent rise In the 
mortalit) rate 

Tile principal purpose of opcratlvo treat 
ment for a suhphrenic abscess Is to achieve 
continuous dependent drolnago v.'hctbor the 
patient Is reclining or standing- Except In 
the ease of Infection In tho right posterior 
si>acc this coal Is roitJ) rcalfctesL When the 
pocket lias l>ecn dcflnltcl) located there the 
Lest approach Is through tho bed of tho 
twelfth rib os recommended by Ochsner 
For on anterior accumulation ai>d after an 
ootcrlor drainage procedure, some residual 
puddling In the depths is almost Ines’ltablo 
wlicnos'CT the patient is supine. The prone 
position wtlk therefore, provldo better drain 
ago. It should bo sought by maintaining tho 

n tient on a Foster or Stryker frame for as 
ig Q period each day os tolerated Occa 
sionally a secondary posterior opening will 
be FMuIrcd to complete the drainage proc 
ess The preferred approach to an anterior 
encapsulation Is that of Clainnont Through 
a subcostal indsion eitraperltoneal disiec 
tion Is carried down to the area of involve- 
ment and this is then entered. In both the 
anterior and the posterior approaches, extra 
peritoneal dissection should be utillz^ until 
the abscess is reached and evacuated. The 
overlying surfaces become ag^utinaied 
around the pocket and tho free peritonea] 
cavity Is sealed off by the adjacent inflam- 
matory reaetkm. Transperltoneal drainage, 
on the other hand, is much more likely to 



118 CiiAPTEB 7 Principles of Pbeopebative and Postoperative Care 


rapid, thready pitUe and cool ertremitiei 
covered with perspiration. However If per 
cuaakra of the upper abdomen elldta tym- 
panitic sounds over a wide area the pro- 
sumptive diagnosis can be established by 
passing a gastric tube and releasing o gusn 
of ah and then a considerable volume of 
coffee grounds -ap peari ng Juid Coplom 
\'omlting may nevd- occur os a warning sign 
for this compilcatiOD Rather the patient 
repeatedly regurgitates moil amounts of 
h«natlii-togcd fluid. Mewiwhila, coonnoui 
quantities, several liters, can accumulate In 
the stomacJi and the underlying problem re- 
main unrecogulxed In fact, enough gastric 
juice may ainaidy have become sequestered 
in the stomach to leave the patient hypo- 
chlorcsnlc. With dcscompresslve relief mnn 
the gaseous distention ^ the stomach pnd 
restitution of adequate quantities of salt and 
water and occasionally ^ter a transfusion of 
plasma or blood, the patient usually makes 
a rapid convalescence In a fmv hoars, it 
may bo difficult to realize that only a short 
dme before the patient* condition was 
criUcaL Failure to recognize and treat acute 
gastric dilatation can on the other hand 
lead to a fatal outcoma Frophykxis is as 
effective os therapy and has tw added od 
vantatt of reduc^ the opportunl^ for o 
miSKO dlag&osli. The rouUno use or a coo- 
tinuota ln<r\velllng gastric lipbonage nttem 
fo'Itrwlng major surgfoal operatkm* will ytf 
tuBll y a^lh^ postoperative dilatation of the 
sSrma^ When the patient becoeva ambrila 
tory or Intestinal activity Is restored the 
possibility of this compiioatfon developing 
becomes minimal and suction shmiJd bo 
discern diraed 

hleteorism is truly the barw of surgcoos 
and methods hdpful in iti therop)- are 
worthy of emphois. After Intra-abaomiiud 
manipulation normal peristaiils is inhibited 
for periods of ap to sevrral days Any esten 
rive degree of traumatic, dr^cal or bac- 
terial peritonitis wfD oontribute to the dura- 
tion of this effect For instance, a moss lign 
tioo technique \vhlch leaves behind clumps 
of necroHc omentum is liable to curtail 
intestinal activity Local inhibitory effects 
or© aggravated further by any m^ed in- 
crease in bowel diameter Accumulations in 
the gut contributinc to the distention are 
gaseous material ol whith at least 70 per 
cent Is swallowed air the unabsorbod reri 
duo from the oral intake, plus saliva, gastric 
and pancreatic juices bile, luccus entcricu* 
arvd bacteria and their cad produrt*. 

Apporentiy the prodlspcalng mechanisau 


for some degree of ileiu ore present in every 
abdominal procedure. The alternative* ore 
either to Interrupt the cycle leading to cUnl 
col ileus or accept a high Inddence of this 
complication and rely on nature and the 

E jts durabfffty to copo \vith it. A nine- 
Wangenstecn gasbic catheter attached 
to continuous suction equipment, used rou 
tinoly throughont the procedure and until 
lotestinal activity is restored hvo to four 
days aftmv’ard, will regularly avert this 
complication unless it is caused by perl 
tonitii. The equipment ihould, of course, be 
properly serviced and set in \vorking order 
prior to the operation. 

Those with experienco to the management 
of this problem ore Indincd to agree that 
it Is earicr to prevent ileus than to overcome 
it Jn the treotment of adynamic lletis, the 
Mfllcr Abbott tube, or preferably the Graf 
ton Smith modification, becomes really effec- 
tive only offer having been passed through 
the duodenum, a maneuver requiring pa 
tienc© and skill Henvever in some patients 
it may be Impotrible for off practtol pur 
poses, to intubate the small intestine An 
other drawback occurs once distention Is 
permitted to devtlop-4hen the differentia 
Oon between inhiblttjry (odynnmlc) and 
mechanic^] ileus must be mad& If loalized 
pain, Q mass, rebound tendcraeii and leuko- 
cyloab ore present, a strangulating obstruc- 
tkni may be the cause Pain In the back of 
sudden onset and ^vith the above signs and 
symptoms favors this diagnosis. 

It can b© observed that marlced abdominal 
disfentioo immobilizes and elevate* the dla 
phrogm, contributing thereby to a greater 
inddcnco of atclectaA and other pulmonary 
complications The dovciopment of mark-ed 
abdominal distention also favors venous 
stasis in the lower eertremities It Is a reason- 
able presuraptiem, tbercforei, that this state 
increases the likelihood of phlebothrombosis 
and, hence, cinboUo pheswinena 
A fe»v case* of postoperative Ileus are 
well-nigh intractablo, but most will eventn 
ally rMpond to ono or more procedures, 
tndudlng intestinal ripbonage, cplsndinic 
block or fploal anesthesia and Um use of 
Pitullria or MecholyL Hyjxskalcmla will In- 
duce intestinal atony and hence contribute 
to the development and perpetuation of 
Ileus. Ambuiatkm, when feosibie, is one of 
the best means of inducing peristaltic nctfv 
and \vlil usually prove helpful unlca 
dheraicftl or bocteriai peritonitis exist*. When 
no systesnic controlMlcntion to on aog 
niented salt Intake I* present, an enema 
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discliorgo ilate Is pcduxps as Ixnwficiftl o 
method as uo lui\-c for routine proph)laxii 
against tlicsc complications. Just wliv carl) 
amhuhillon appeon to be of such llttlo \*nluo 
in prc\*enting ^■cnous complIcnHons It pin 
zling. but that this h the ease has been 
concluded from xurlous collected studies. 

Amlntlation Is most cffecti\*o t^hen storted 
N\ithin the first Us'cnU four Iwun after on 
opemtloii, but this schedule should not be 
inOciiblc. Those patients uho arc too 111 or 
cnfecbletl to get out of bed f>cforc a molor 
operation am hardly bo expected to do so 
shortly afterward It is wisest to modlf> the 
regimen so that os tin? patient assumes on 
upright ix)sitlon ho cij>^cncci rw serious 
blood pressure change A prcHminar^ trial 
of dangling the feet for a f<nv minutes ma) 
Indicate the indlWduari tolerance to re- 
sumption of the N’crtical Iiabltus. Anj tend 
eocy tmsTird siiicope is cause for temporii 
fog and returning the patient to bed then 
duaUv after reemety from that episode, 
ma> again attempt an erect posture. 
Once be Is up bo should be encouraged to 
exercise and then return to bed. If exercise 
is tolerated, he can trs to walk more often 
and farther each dav At flrxt, he may be 
unable to attemnt more than a fcNv steps (n 
the morning aoa again in the aftertMon 
“Ambulate' is a term meaning “to walk” 
and it is the surgeons responsibiUt) to con 
firm the fact that mures so interpret this or 
der to the patient It is on error to consider 
early arabulaticm as synonymous \vith get 
ting the patient out of bed and Into a cf^ 
as soon as possible after an operation Keep- 
ing him angulated" there an\ length of 
time Instead of having him up and about 
Is an abuse of proper ambulatory manage- 
ment and can cause harm. An elderly potient 
who foils asleep in the sitting position is 
prone to orthostatic hypotension. Confusion 
disorientation, syncope and concussion, free 
hire* or other forms of severe trauma may 
result Early ambulation, properly super 
vised, is decidedly benefidoJ and should be 
an integral part ^ any comprehensive pn> 
Rnnn for postoperative management 
Fever Althou^ fever In the postoperative 
^tient may arise from a variety of single 
facton certain probabUltie* are more fre 
^JoentJy causative and also more likely to 
®drfbit rcveoHng clues. The patient dese r ves 
a careful evaluation of these sigulficant signs 
and, in the instance of a sharp rise of the 
temperature line, It should not be constnied 
as ample treatment by the bouse offi cer 
taerdy to order doubled the dosage and 
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XTiricty of antibiotics In a patient ^vlth an 
olcsulcd temperature the more likely Indl 
cations of its cause will probably be found 
in the lungs \irinary tract operative area 
veins of cxtrrmitics Including the sites of 
Intravcnwis therapy and in an abnormal 
sy'ilcmic reaction to dnigx The patient with 
psctidomcmbranous cnlcrocoUtb can also 
exhibit fever even before the stage of diar 
rlteo. 

Fcbrogcnic complications arc more apt to 
attract clinical attention at certain periods 
In the postoperative phase Pulmonarv prob- 
lems (atelectasis pneumonia) when they 
do occur ore more often noticed within the 
first twenty four to fortv -eight hours A bit 
later urliuuv tract irrfcctkm becomes maul 
fest, particulariy if the catheter has Just been 
rcnwWd or had to be reinserted Leakage 
from a suturo line is mreb apparent before 
the fourth or fifth postoperative day Wound 
infection and disruption begin to appear on 
the sixth to tenth days thromboj^ebltis 
ter»ds to come on about then or slightly later 
Drug idiosvTiCTttsies can be the reason for 
0 febrile course at onv time, even u'ell Into 
the re covery interv’ak 

A history of burning on urination, fre- 
quency and urgency with voiding, and/or 
renal lendcmeas points str on gh to involve 
roent in the urinary tract The microscopic 
examinatienn of a centrifuged fresh speefraen 
b then indicated n positive urine culture 
from a calhetcrlzed, or midvolded, specimen 
will clinch that cemsidertHon Also any male 
potient who is cither repeatedb catheterized 
or wearing an fajy’ing tube should have a 
carefal g^torectal etamination to identify 
the presence of epididymitis or prostatltb 
ax a cause of fev'er 

Complete examinaUan of the o p er a tive 
area is awk-ward sometimes, but this should 
not serve ax an excuse for failing to nneov'er 
and carefully Inspect the vpound itself Cleon 
xurglca] InclJioQx should be free of the usual 
signs of an acute inflammatory reactiom An 
Incixion that shows signs of infiammation 
should bo suspected of harboring an fnfec 
Hon Elective incisions should heal kindly 
and remain free of exquisite tenderness to 
the sterile gloved, careful, palpating finger 
If in doubt, a responsible person tboold re- 
move axepticalW a few sutures and gently 
part the superficial tissues so as to reveal 
any purulent locuhii If an abscess is pres 
ent, adequate drainage will case the pain 
from the patients indilon, valuable time 
will be saved and the morbidity thus short 
coed- Should the area pnwe clean on ffit pec 
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contamtoate uninvoKed vl»cera] and parieUJ 
lurfacet, thereby fncrearing the morbldttv 
\Vith care, only infrequently will It be nece*- 
tary to me this less desirable avenue to a 
fubphrenic abscess. 

A fact abotrt the lubphrenlc abscess ptob* 
letn which has becomo incrcaslnRly evident 
Is the relatively tmaD contribution chat and 
blotlca have made to a reduction in tho 
mortalltv from It The poce of tho dlienso 
ma> bo slowed and tho onset masked to 
•ome ertent, but few abscesses are cured by 
chemotherapy alone In fact, ft li question 
able that tho patients recovery is matertony 
hastojoed, aft« ample drainage, by aoU 
blotics. In genend, convalescence remains 
protracted, while the body slcnvly absorbs 
ond heals the abscess cflvitv 

Parotitis. Acute inflammatiem of the po 
rotid gland, except In axsodoHon with 
mumps or secondary to sialolithiasis was 
more commonly seen in early times os a 
postoperative complication than it Is itcrw 
Tho current liberal use of antibiotics, the 
giving of fluids orallv after an operatkm and 
the avoidance of dehydration through better 
attention to the fluid and electrolyte reoulrc- 
roeirts, aS combine to reduce the incfocnce 
of parotitis. The most likely candidate for 
it* occuncsnce is the eldetlv deblUlated. 


Hon as a terminal incident In \'eTr poor risk 
patients. 

Ambulation Renewed interest has devel- 
oped in Bles recommeodation made a half 
century ago of early ambulation- At the 
time his laea evoked no \vldc3prcod occept 
nnco and It >vas only tardily rubmitted to a 
limited practical trial bv a few clinicians 
Now many subscribe to a program for early 
ambulation In coses of sepsis, houTver 
oonscivatism is probably still indicated. In 
the presence of purulent fod or of wide 
spread infection, any undue activin is more 
apt to disseminate the procca* Rest rather 
than exercise is fndiented until the inflam 
matoTv process is under control Otherwise 
many lender* In obstetrics, gynecology 
neurosurgery tbomcic sxugcry orthopedics 
and genCTal surgerv now urge their patients 
to be np and alxait soon after major opera 
Oons Although there has been a grmving 
accc^nce of this idea it remains dllBcult 
to identify precisely the contributions of 
eorh ambulaticm to better patient core. 
Some ut the good effects ore unquestionably 
obscured by lb© benefits from antibiotics 
superior anesthetic agents, room liberal 
tntDxfuiions better Durtticnal preparation 
the more physiologic management of >vater 
and eloctrohie problems and yet other fac* 


patient undergoing a febril© convalescesicc, 
poor in oral h>^ecke and exhibiting a 
parched toucoos membrane The parotid 
I^on is more often fnitialiv 'aniUtcial. with 
a subsequent occarlonol appeanioco on tho 
opposite side. It U cbanicterircd bv local 
tenderness and sweHin^,. wme trismus and 
copresslble pu* from a rroOen, Inflamed 
Steoseo s duct Fluctuation is difficult to 
elidt b^use of the gland’s fibrous septa 
tense capsule and the Infectious deep 
location in the gjand As a rtile, eurlv paroti- 
tis wlD respond to antibiotia and to correo- 
tion of tho predisposing medhanisms. Deep 
X ray or radiiun theropy to the area give* 
sati^ctory results if abscess formation has 
not occ ur red. Early trentment Is particulniK 
effective. The development of portable deep 
X ray therapy units which can bo brou^l 
to the bedside has Increased tho usefulness 
of X ray management If abscess formntiTO 
Is suspected, Indsioo and drainage parallel 
to tbo nrnto Abet, o( the facial XFre are lii 

otdn In a fow aaa, tbo condtUoo li ful 
minanl and progrcMa rapUlv 


mlnant and presrero , , 

avcJv troidod T& Uch morttUty alCT^ 

to tbb condition In the port ma> wri bo 
related to the appearance of this compUca 


Over and above any amblgoous contribu 
tioni of early ambulation, several conildeTo 
tlons. however appear to have merit (1) 
Pain disappear* more pro mp th from the 
opetaHve site and Is usuallv Icsi exquisite- 
12) Certain oimoving postoperative se- 
mielao occur less frequentfy ano in a milder 
rorro (3) The patients momlo Is better 
and his psv cbologic reaction following the 
operation Is hcoJthler This is of fpedaTcon 
cern and benefit in care of the dderly po 
tient, for once be is up and about it Is 
easier to arouse him from self pity and dls 
oouragement (4) Tho Inddenco of serious 
complications Is not Increased. For example, 
the recurrence rate seems do creotrr if early 
ombukitiOD b practiced after henilorrhapbv 
(5) The duration of hospitalisation oftw a 
major oiieration Is shortened, convalescence 
at home is hastened and, hence the over-oU 
economic loss to the patient b reduced 
The incidence and goverity of tbrorabo- 
phlebttis and phlebothromboiis remain ap- 
proximately the same, unfortunately Wrap- 
ping the ^tienti logs, from foot to mid 
thi^ with elastic liJimdaRC* before surgery 
and rcuTapptng them at least daily until tho 
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Management of Fluid and 
Electrolytes in Surgical Practice 

By BERNABD ZttiMERMANN M D 


Betc<AJir> ZaQtEHUAtfv tent bom in Mtnnetoio end rcceiced his education at 
Hoftord Unhertilf/ end MedkaJ Schooi He tpent time in r w oreft fn endo^ 
crinoiofo^ ond oieteboHtm before hepinntng Mt turgkel treining tcJilcTt he 
received at the UnhersUy ^ hUnrxetota, He has retained his interest in 
tncesilffeilons of ihe rebdton beitceen endocrinology end eleeifolyte end 
fluid balance in turgiatl patierUt. 


Mort of the ventum whldi have resolted 
Id prc*ent-day jargeiy would not have been 
ruccorfal, or perbapi even attempted, had 
it not been for the concomitant dovdopment 
of an extenahT body of inforroatlon pertain 
Ing to the infpMt of the ph>'»lologlc need# 
of patleati folknving cxtenxtve rorgery 
Radical vlxcertl cancer furgery modern 
tboradc rorgery and cardlovotcolar rorgery 
eocemplify the priority of such fundamcDt^ 
biowledge. Many of the early steps In this 
field \vero tahen by pediatrldonx, such os 
Gamble, who Investigated fluid ai^ electro- 
lyte IosK3 from the body In abnormal states 
and the chemical alteratloos whldi losses 
produce on the composition of the body 
fluids. These alterations mafailv concerned 
sodfum, chloride and bicarbonate and it 
took another pediatrician to indicate the 
flnportance of derangements of IntraceUalar 
com position, Tbus surgeons, following the 
work of Darrow on potasrium losses in in 
fantlle diarrhea, soon appreciated the tig 
nifloance of this fon in the corre c tion of 
postoperative electrolyte deficits. Another 


aspect of the devdopment of basic knmvl 
coco n hich If no^v appllcnble to the patient 
foUouing major lurgc^ is the Dc^ve^ under 
standing of fliose metallic effects which ac 
conipon\ all major traumatic Incidents to 
which the human bodj ma> bo roblected. 
From the work of Cuthbcrtxon and Albright 
and the observationi made on »nfmalf by 
Sol>o and his colleagues, the concept has 
bcCT established that the padent wmy has 
undergone major surgery regardless of the 

r of operadoa. Is vastly different fr om 
normal IndlvIduaL His need for some 
substxmcci is far greater his tolerance for 
others Is less and the problem has become 
much more complicated than the shnplo cal 
culadon of requirements from the difference 
between what goes into the body and what 
comes out 

Phjniologlc Chaniacristlci of the Post 
operative Patient, Tr auma of a degree com 
parable to that represented by major sur 
gical operations results not only In rather 
characteristic alterations In metabolism but 
also in gross changes in inch tissues as the 
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tioQ, the convalejcenco will not have been 
materially prolonged tb© gaping wonnd 
edges can either be mugged tocetber with 
flamed tape or remtured, a lixail ones 
thetic being used. Deepcr-jeated purulent 
accumulations may reveal tbemielves In the 
pelvis upon rectal or bimanual examination 
Abnormal aggregate* of air and fluid lying 
Just beneath the diaphragm are quite recog 
nizable on upright fllmi of the abdomen 
An unusually high diaphragm and pleiunl 
effusion may bo dues to the existeoco of thl< 
process 

Displaced loops of bowel about a constant 
area of opacdflcatlon and In association with 
a partial small bowel obstruction or clinical 
ileus are strongly suggestive signs of an In 
tra-abdominal alucess Localised and abnor 
mal degrees of tenderness over thii juspcct 
area will influence ones dedrion to explore 
and drain that locus— eztraperltoneally tf at 
all feasible. 

Thrombophlebitis, other than the trau 
made or cnemlcol variety secondary to a 
veoodysii. Is lively to produce significant 
elevations of the patient s temperature This 
complication or pnlebothromb^ should be 
acdvelv and carefully sought for in any per 
scu with mild to moderate fever the exact 
origin of which remains annovlngly obscure 
Moreover promptly Instituted tnorapeutic 
procedures such as daaeating the blood 
coagulability are In order Certaluly tbe ap- 
pearance of a pcsllrvo Homans sign, or 
merely of deep calf pain on polpatioo and 
especially If assodatca with prominent ante- 
tfbial veins in a recumbent patient, suggests 
strongly this diagnosis 

Abnormal drug reactkms, although un 
common, work Ibelr conseqneoce* onto tbe 
temperature chart with sufBdeDt frequeoev 
to Afmipt even the imootbart running «tv 
I ce. Whcsiever tbe magnitude of the rise In 
the patient s fever is quite out of proportion 
to tbe pulse response and other more likely 
cause* have been eiduded, a medication 
reaction moves from the realm of a posribtl 
Ity to a probability 
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matn 5 objcuro It h Imown llmt unllVc the 
jo-callcd gl>‘cocorUcofda aldosterone doc* 
not retire tho presence of the pituitary for 
it* mobilization Neaerthdas, under appro- 
priate druumrtance* A 0*111 can enuio al 
dostCTonc to be lecrcted so that the oction 
of ACni can be described as a luffldenl 
b»it not neccssarj factor for the release of 
salt-regulating hormonei. Sodium restriction 
causes a greatly increased outptit of aldos 
lerone but It is probable tlwt tho effect 
of sodium restriction is mediated through 
changes in circulatorv >'olume rather than 
reditction in tho sodium lc\*clj Reduction 
of sodium concentration b% itself apparently 
has nothing to do Viilh aldosterone release. 

The work of Bartter would indicoto that 
the iTHjft importont single mechanism Is re- 
duction In blood volume and more spedfl 
cttUj the \-olun>o of blood whicb is perrustog 
the arterial circulation Further sodium 
retaining hormone is mobilized through the 
octhit) of some tvpo of "\’olume receptors" 
actlN’ating hj-pothalamlc centers in 

taro through a separate trophic mechanism, 
stimulate the appropriate portions of the 
adrenal Tbo resulting retestioa of sodium 
is a mechanism for protecting the drculating 
volume. It is not entirelj dear however 
that all operations uhich are foUoNved bv an 
increase in aldosterone output and scxIiuDi 
retention involve arry threat of reduction of 
blood volume or cardiac output Therefore, 
other roed^aniims must bo considered. It has 
now been slwwii, for example, that a rise 
in serum potassium stimulates the adrenal 
gland to secrete aldosterone and, since po- 
tassium mobilization Is a rather constant 
concomitant of molor surgical procedures 
and other forms of tissue Injury we must 
coDsider that this may be an important on 
derijing mechanism whldi Is mobOirod In 
order to aid tho kidney in dealing the dreu 
latioo of an excessive potassium Toad. 

Although it appears that the role of aldos 
tenme most bo of great importance to the 
regulation of minci^ balance Immediately 
foUowtog operations it is bj no means dear 
that tirii fuibstance is totally responsible for 
the over-all change in mineral metabolism 
which occun in the po stopera tive course 
AHosterono, os measmed in tbo urine of 
these patients, appears early in tho post 
opwativo course and almost uniformly re 
tinm to basal leveb in two to three days. 
Positive sodium balance, on tho other hand, 
may persist for six or seven days and almost 
regularly obtains after the aldr^erono levels 
ore noT Tual 


Tjris picture of an early rise follo%ved by a 
rapid decrease In aldosterone in tho face of 
more prolonged positive sodium balance Is 
illustrated tfH3 course of the patient 
shown to Figure 1 Tho Inv’estigation of 
otlier salt regulating hormonal mechanbms 
is therefore being actlvcl> pursued al the 
present time Clearly tlxj release of aldo* 
tcTone Is not caused by a single stimulus for 
which surgery acts as a trigger but Is the 
result of a complicated Interplay of factors 
tovolving the dnailatory system and the 
central nervous system, as well as the 
changt3 fa electrolyto concentratioo which 
result from injury to tissues. 

It is likely that none of the metabolic 
response* to surgery are cxdusively regu 
bted by the endocrine system and It must 
be remembered fa this connection that hor 
moncs in general onlv catalyze and do not 
originate metabolic and membrane-transfer 
phenomena. There is a considerable body of 
evidence suggesting that fa both man and 
animals devoid of adrenal glands but main 
(ofaed on constant anvoimts of cortical re 
placement, ni tr o g en ercTetioo, sodfum reten- 
tion and potassium loss can all be induced 
by the Imposition of nonspecific stress This 
strengthens the notion tlut the underlying 
pathways for these reactions edst fa the 
Dasic etmTaatic machinery and do not de 
pend eicauslvely on an acceleration fa en 



I The coone of the bkwd lervdj md b*l- 
•nc* ofdectnJyta ta rekted to tho nrfnary excrodOD 
of •Idortereoe and 17-bydnTx>TOit[ciddj foUowfna a 
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fonned elementj of the blood and the lym 
phatic tyilffln, tlie thyinu5 and the adr^al 
glandt. Nitrogen and carbohydrate balance 
are altered *0 that blood lugor tends to be 
elevated, glucose tolerance Ii decreased, 
glycosuria is not unconimon and, in in 
ftance* In which marginal ghjcoie tolerance 
exists transient or even permanent diabetes 
may bo predpitated by a major surgical pro- 
cedure Along with this the bolanco of nitro- 
gen bccoroo* negative as measured by an 
increased output of nitrogen in the urine 
and a relative inability of the organism to 
utilize cjcogenous amino adds for the syn 
thesis of structural body proteins Sodium 
and chloride tend to be withheld from the 
urtno and, in the immediate postopemttvo 
phase, urinary concentmtions of th^ two 
Iona may drop to almost zero even when the 
amounts gtvro are greater than that nor 
mally occessory for dailv replacement, Uri 
nary potassium coocentradoos, 00 the other 
han^ ore regulaiiy devatecL Potasihun bal 
ance becomes negative and that this urinary 
execredon of potassium is not entirely the 
result of tissue breakdown con be pro vM by 
demonstrattog that the pctassiuin-to>nitn)- 
gen ratio of the mirM is greater than that 
which characterizes the Intolor of the ceU. 


The postoperatlvo patient is frequently oil 
gnrlc, even In the absence of preceding 
shock or other factors which mignt be cx 
pected to predisx>05e to dlinuban^ of renal 
tuDctlon, More consistently than this, hmv 
ever post o perative patienb display tntoler 
ance to Nvater This fanpUei that tbdr dfu 
rede response to a water load is Impaired 
so that mey excrete excess water ilug^hlv 
and may suffer the consequences of dlmtloQ 
or hydnania before the Iddneys are able to 
respond to an excess of administered fluid. 
These metabolic altcrationi are associated 
in patients following surgery and in expert 
mental animals foIlmviDg trauma, with cer 
tain morphologic changes including depte* 
sion of the number of banphocytes and the 
eosinophils in the blooi tavolntion of the 
lymphoid tissues such as the thymus and 
enlargement of the adrenal cortices The no- 
derlying factor in these morpbolt^c changes 
and certain of the metabolic effects Is the 
production of an increased amount of hre 
roones by the adrenal cortex. It must be 
recognized, however that ik* stogte m*^ 
nten iTkdy to bo OTixiulb^ for of 
tho inetidiollc phenooKKa whl* 
torbo the mpomo to iraSOT It Jfcly 
th»t thcM rractiom fmvo a dMtc protre 
tivo oBcct m tbr camomy of tbr otganlrm 


aldiouch the nature of this protectiem re 
mains Toigcly obscimj. Most investigations of 
this subject nave centered around tho actlva 
tlon of tJw pituitary adrenal system in re- 
sponse to stress. It if very clear thot the pi 
t^tHiy rapidly secretes an increased amount 
of adrenocorticotropic hormone to u'hicb the 
adrenal responds with the output of one or 
more steroid hormones with potent metabolic 
activity Furthemiore the anterior pituitary 
is stimulated by the activation of certain cen- 
ters In the hypothalamus, tlw relationship of 
which to the Imjophyiis appears to be fi 
humoral rather tnan a neural one It Is likely 
that more than one mechanism is responsible 
for the dlsclxarge from these hypothalamic 
centers 

At least three tymes of hormones are knmvn 
to be produced by the adrenal cortex As 
detfined by their function mther than their 
cbemistry these include the glucocorticoids 
which lire lespoofible for rogulatioo of car 
boliydrate proleta roetaboUen tho andro- 
geos which in addition to masculinizing 
fuoctioo cause poriUve Ditrogen balance, and 
mlDerolocorticoidi which are predominantlv 
CDOoerncd wdih the regulation of sodium and 
potassium balance. T^t substnnees capable 
of profoundly altering organic roetabolUm 
are mobOlzed by the adrenal gland foUmving 
fiurgerv has been demoostrated by the 
tng of Increased hormones of this type in the 
postoperative urine as well at the presaoc© 
of il*ory 17 hydrocorticoids fa the blood. 
Tbe consistent occurrence of eoifaopcnia fol 
lowing surgery also suggests the presence of 
this same ty^ of honnooe altiiough less 
slgniflcance can now bo attached to the fall 
fa corinopbU count than was suggested by 
the early ex p er im eotj relating eosinophil de- 
pression to adrenal cortical activitv 

Tbe endoerfae mcchaniimf for ixatopera 
tivo alterations fa sodium and potassium 
regulation are still not compietwy under 
stood. Although the reUtionsnlp of 11-oxy 
17 liydroxycortlcolds to alterations fa organic 
metabolism lias been recognired for a long 
time, tho endocrine substance responsiblo 
for regulatioo of sodium and potassium bal 
ftneo was not known until tho recent chi- 
cervery of aldosterone and the decvmstration 
of its presence to varioiu pathologic states 
associated with sodium retention 

Tlw recent findings of increased amounts 
of this bonnoco fa the urine of postoperative 
potlents leave* no doubt that It Is mobljlzfd 
bv surgery The fatenrvedfate meciianism, 
hovrever which results fa the stlmulatkio of 
aldosterone production b)’ the adrenal re- 
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clcctrol>1c nh\ifok)g> must hilro into nc 
count oil the major fluid ipacc* and tho 
nature of tlw boundaries which separate 
them 

Tlw extracellular fluid is composed of the 
blood plasma and Uk) intcnllllol fluid 
Valnci for this %’olmno \'ar> from 17 to 20 
per cent of the bod\ N^Tight depending upon 
the method used for detennfnatkm More 
recent methods give lower values Older 
determinatioos indented that the total bodj 
water WTXS about 70 per cent of tho bod> 
weiohL Measurements using deuterium 
odefc suggest average Mdues of around 61 
per cent for men and 52 per cent for u-omcn. 

The blood plxisma and intcrrUdal fluid are 
esscntiall) tho soithi in composition except 
for the difference in protein concentrntiOT 
which results from the rclatis'c Impermcabll 
^ of the caplUtTN to these large molecules 
Ttie composition of the cell fluid, on the 
other hand, differs radically from that of the 
CTtracellulw environment NVhereos the so- 
dium Is the mafor oxtniceliular cat/on, potas- 
fiora occupies this positfon in the ceU where 
phosphate is the predomlimiit onkm Despite 
th{», it is not true as was ooc« believed that 
sodium Is completely excluded from the celL 
A definite amount oi sodium km constitutes 
a portion of the intracellular Ionic structure 
and there is a great deal of evfdaiKe that 
this qnantit} may bo increased under dr 
cums^ces of injur) and disease. It must 
also bo recognli^ that the relati\"e exclu 
sioo of lodfum from tho ceU is not a matter 
of permeability of the cell wrU Individual 
•odium ions have been sfiown In tracer 
techniques readily to permeate the cell 
membrane, showing that maintenance of an 
unequal gradient Is nert a matter of per 
roeahllity but an active process requiring the 
expenditure of metabolic energy The per 
petumtioD of these unequal concentrations is 
therefore, a function of normal cdls and a 
characteristic of life as significant as tho 
utilization of oxygen end tbc prodnetion of 
carbon dioxide. It is typkad, mcJroo\’er of 
sick ceUi" that these gracllents tend to 
break down and the intracxllular concen- 
trations approach those of the surrounding 
medium 

The values mentioned above for the vd 
umes of the IntraceDalar and extracellular 
coenpartraents describe the situation in the 
Dcamal IndividuaL It ts of some importance 
to cooslder the facton which regulate these 
volinne relationships. The criUcai quantity 
ta this regard is the extracellnlar sodlnro. 
for the intracellular vohnne does not depend 


on tl»c ovnilablo water of tho extracellular 
spocc but rallter Its total ionic concentration 
Since sodimn exists in largest concentration 
tlio level of this ion Is the most huportant 
controlling factor A dccrcaso in sodium fon 
concentration results in a mox’cmcnl of 
w-utcr into the cells with consequent enlarge 
ment of tlw Intracellular x'olumc, and siml 
loriy an increase in sodium concentration 
results in ccllubr dch>dratIon Such changes 
to coll water haiv profound functional im 
plications and the central nervous sx’stem Is 
particular!) sensitive to them. Consequent!) 
changes In tonfdt) underlie man\ of the 
cltoicnl manifestations for w'hich aes’lations 
of water and clectroI)1e balance arc respon 
sible 

Requlrrmniu of Surgical Patienu, The 
tnirini consideration for fluid replacement Is 
the bntql requirement for the human being 
wdio for reasons of disease or surger) Is 
denied the oral route of alimentation- The 
mtolmaJ quota for an adult must take ac 
count of an insensible loss throegh the skin 
and lungs ranging from 600 to lOOO ca and 
an anticipated urine output of 1000 to 1500 
cc. Insensible losses may of course, be far 
greater than this, particolariv In the dreom 
stances of fever or prolonged surger) under 
heax*) doth draping 

It must also be appreciated that exo^ 
nous water is not the sole lource of fluid for 
oitraceDular h)‘dnition in scriousl) 111 pa 
ticots- Moore has pointed out that in sexTre 
fajury or chronic illness as much as 1000 cc. 
of xxTiter con be mobflired dail) from mdog 
enoos sources. This is made up of ceD xvnter 
(about 700 cc. per k'g. of lean tissue) oxida 
tion of protein (about 150 cc. per kg.) and 
of fat (lOSO cc. per kg) Accurate studies 
on patients w’lth anuria, in xvbom the con 
trol of water administration must be ex 
treinely precise haxT shown that as little as 
400 to 500 cc. of exogenous xxiiter may some 
times bo required 

Tbe facton of insensible loss and endoge- 
nous water are not only variable bat hlgU) 
unpredictable and this is the reason for the 
unique value of tbe body weight In assess 
fag states of hydration. In addition, there 
fore to measure accurately the fluid intake 
and Output, surgical patients should be 
xxrdghed daily on a bailee which is accu 
rate to 0 1 kg and the weight recorded on 
tho chart along with the fluid balance data. 
In patients too ill to stand on a scale, this 
can be accomplished by a balance xvfaich 
utilizes a litter upon which the patient is 
lifted from his bei 
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docrino fimctioiL Nevertbelets, tbo impor 
tance of the cadoalDej for pretervatioo of 
life under drcumitances of lyjtcmlc rtrefi li 
adequately demoostrated by the almost uni 
formly fa^ re*ulti of even minor operatloni 
inadvWtently carried out on patients with 
adr enal insufficiency 

A seeming paradox eoisti in the fact that 
during the period following oxtensfvo sur 
gcry when sodium and chl^do are rigor 
ously withheld fr om the urine plasma levels 
of tneie ions are commonly reduced. The 
question as to whether thif reduction of 
plasma levels represents only Ae addition of 
salt free water which Is not excreted, or 
must be explained in part by some presently 
undefined sequeftmtion of sodium and 
chloride ions, remains debatable A more 
slmiflcant fact, however is thaf- in patients 
foDcnving opei^ons the administration of 
salt free sohitions such as 5 per cent ghi 
COSO, is followed hw only sluggish diuresis 
and by reduction or plasma electrolyte con 
centratloDS AdminlsWhan of the same 
amount of glucose solution to normal tndl 
vlduals, or preoperatix*e patients results in 
almost DO coange in the plasma concentra 
tkffis. Various lines of evidence suggest 
that this diminution of urine output in the 
early postoperatix e course Is related to 
antidiujetit activity of posterior pituitary 
origin 

In the normally hydrated patient, the 
surgical operation produces pbvriologlc ef 
foots similar to those of Pitresstn urine flow 
decreases urine osmolality Increases and 
serum osmolality decreases as does the “free" 
water clearance (Cn,o) which is defined as 
the difference between urine flow (V) and 
the osmolar clearance V jo that 

Cnio — V — V 

This value Is negative when water Is being 
conserved at the expense of sohite 

It is important to realiie that these ob- 
servations regarding water and solute oat 
put follo\vlng surgery are not by themselves 
unoqnlvocsl evidence of antidiurctlc activ 
Ity They can only be so inter pr ete d if glo- 
merular filtration Is shown to be eltber con 
rtnnt or Incxeastng, a drounstance which 
has not been met in most studies of the 
subject. Recent eiperlmcntf have sh^ for 
OTunple, that even in the animal with ex 
pcrimefital diabetes Insipidus, a hypotonic 
urine can be produced by restrictloD of 
blood flow and ^omemlar flltration. The 



Ftgur* S. The codiw of senun sod mtiM os- 
moUbty u rcLitel to erertttoo of biologically mea*- 
ored antldtarrtlc bcnDOJio etrrrtkm foUowtna a 
typical opaatkm. 


importance of serious alteratioos in renal 
blood flow follo^ving major surgical proce- 
dures cannot be disregarded. 

The second source of evidence for anti 
diuretic activity derives from the meesure- 
manl of the antidluretio potency in expert 
mental animals of polypeptides extracted 
from the urine. Though tMi biologic assay 
also bn» both practical and theoretical draw 
backs, no chemical detenninatiem Is pres 
eotly ovailabla I>mplte the limitations of 
both approaches, the weight of evidence in 
dloates that even slight trauma is an impor 
tant stimului for antidJuretlc activity and 
that tb>« stimulus can art without regard to 
the normal “osmolar receptor" mechanixm 
ihrrmgh vrhich the tonldty of the extracel 
hilar fluid is normally controlled. This pro- 
duces a paradoxical situatloD of fncTessing 
antidluretio activity occniring while the 
plaxma is becoming Increasingly dilute. The 
course of biologically meastued ADH excre- 
tion and the urine and plasma osmolality 
following a typical surgical operation is IIlQi- 
trated in Figure 2. 

Fluid Compartmentr Tbclr Boundaries 
and Conitlmeilts. The teodency of rhnff4fl nt 
to describe abcormalities of fluid and elec 
trolyte physiology in tenns of plaxma vahiei 
results only from the relative simplicity with 
whldi a sample can be drawn from the edr 
culating blood. Although blood values are 
obvloujly of great Importance, any rational 
coosideratian of abnormalities of fluid and 
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ricniflainl Is lald lo bo around 300 mi; per da> tbo 
fioffliiil individual nppcaa able to 
this Ion cffcctl%-cly In the procncc of defi 
dent Intfllcc Ncv'crthclcn tlie mngncslutn 
content of gastric aspirnUon fluid is W to 
20 mEq per liter and there Is some evidence 
that magnesium behaves partly llXc po^ 
litim with respect to adrenal hmctlon in 
mftiera! regulating cortlcolds accelerate its 
atcretion One n-ould expect, therefore, that 
mafor lurgciy partlcul^v gastrointestinal 
»urpcr> w-ould present a threat lo the mag 
Dcsftnn stores, Unfortimately few balance 
etudes directed tmviml eloddatlng the be- 
hoslor of magnesium in response to surg^ 
hnv'o been made, largcl> because available 


XNhen lost from Uw b^S in signm«.ui 
amounts Bile Is moro alUlino than plasma 
though Its sodium lochlorido ratio Is not 
nearly so high os that of poncrcallc |uIco 
Intestinal flitulac, except for higli ones tend 
also to produce oddosls because of rela 
tlvdy grcalct sodium losses Most aspirates 
from tubes and fistulao are of mised, ^ 
frequcntl) of undetermined origin and it 
mav bo occasional^ necci$ar> to male 
actual measurements of solutes in tlw 

tioos in order cffccti\'cl> to proddo for their 
replacement , 

For common situatiooi, average viduci 
for gastrointestinal fluids based on previous 
rrocricncc arc adequate and Table 1 and 


ffitorrriT ori^^od and HDt ^ 

nnniInP nr^pot somo mcon conccntrutioni for reliable detcrmJjwtlons on body flul^ 


Randall present somo mean conccntrutioni 
of sodium potassium and chloride for tjTri 
cal secrctloQS ncfcreoco to these tables Is 
useful in approximating tl>o requirements In 
average cases. To replace the add secretion 
from a normal stomach, it Is usuoUv onl) 
necesiajry to use sodium chloride solutfom 
even tbou^ this may entail giving an excess 
of sodium krm Since a normal lddne> ex 
crotn the sodium odd salts such os am 
moolum chloride ore rarely necessary ex 
cept wlven serious distortions of body chem 
istry have become established However fu 
the management of pancreatic, blllar> and 
intestinal fljtulae where sodium loss pre- 
dominates replacement cannot bo uchlov’ed 
by the use of sodiura cliloride alone and 
alkaline solutions sucli as sodium bicarbo- 
nate or lactate are necessary In this conoec 
tioo. It will be recalled that the plasma is 
DOTtnally allaline. The administration of 
sodium chloride alone is therefore an act 
doiis-produdng procedure although the Idd 
ney can normally compensate for this effect. 
The quwtion of replacement of magoe 
sium km and the rare occurrence of mag 
nexiuin defldency s^Tidromes are matters of 
CDOslderahlo aurent interest Although the 
intake of magnestinn in the average diet 


other than scrum. Clinically or chernicaH) 
proved cases of magnesium defldencv arc 
rare but occasicma! instances are seen of 
clinical magnesium deficiency presenting as 
neuromuscular Irritability disorientation, 
fibrillar) twitchings tremor and even coo 
vuWons, which rwpond to magnesium ther 
ap> If these clinical signs appear foBowIng 
long periods of parentCTal mainteoaoce and 
are associated with blood levels bek^v the 
nonnj range of 1,5 to £5 mEq per liter 
parenteral odmlnlstration of magnesium ion 
is IxKlicatrd, 

Disturbartces of Add Base Equfljbrhim, 
Clinical distarbanccs of add base balance 
ma> be of either metabolic or respiratory 
tj'pe. ^Vhc^ca3 in the past, metabolic dis 
turbonces were consider^ to be x'astJ) nxjre 
frequent tlw recent growth of thoradc sur 
gcry’ and the more intensh-e study of inhalt 
tion anesthesia have serv’ed to emphasize the 
comparative frequenerv with which respira 
tory dlstiubances of add base regulation 
actual!) occur in surgical patients. Conse- 
quently it Is of great importance that in 
evaluating cases of addosis or aHaloxis the 
necessai) data be available to demonstrate 
dearlj’ what the onderiying basis for the 
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From RApdaH, H. T Water sikI ES-^tro^Tte Bxlmcc In Surgery S Qin. North AitKrtca J!?‘458 1952. 
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\VT13 odgftitOIv dcicribod bv Danw\ ax o 
coinpbcation of infimUkj diarrhea tt Is now 
teen al least os frcqucnil) In ottodation wilh 
hls^ InhaUnal obstruction and partieuliu-ly 
In patienti wlw have had prolonged paren 
tcr^ mnlntonanco without adcciuato omottnts 
of potassiiun ion (Fig. 4) Tho increased 
extmcclhjlar blcoxbonalo under ihcio dr 
cumstonccs lx related to the lilgh IntroccIIn 
lor todlum wbidi results from U>o mov'cment 
of tiw latter Ion Into the cell as a rrvcchxmftni 
for replacing the lost intracellular cation 
A persistent Iw-pochlorcrnlc olkalwis wldclt 
is typical of tno situation can bo rtn-eTsed 
ooly^ tlK5 administration of potatslum km 
The diagnosis is usually made merely by the 
presence of so-called refractory alkalosis 
Serum lexTls of potassium ore usually low 
although they need not alw-nys bo, Tbo 
characteristic clcctrocardlograpnlc findings 
—prolongation of the Q T interval depres 
lion of the RS T segment and eventually 
inN'erted T \vaves-arci valuable confimatorv 
rigns. 

The naturo of the phiTioIogic state which 


Deficiency 


raEfl/L 



^ Hn?«iblc*Tinio aiyalovta iwakfaw bod 
defidoMy bi • patieEt foIJo»w proloEgen 
I*rentBr»l tbenpv wtihoct prtM*tain repumnn^ 


follows fiu^orv and tho stress ossodated 
with serious surgical diseases explain the 
frequency of potassium dcfldcncy as a svvr 
glc^ complication Reference to Table 1 
\dll indicate tbo omounts of potassium in 
mliilcquivalcnls per liter of drainage that 
mav bo lost from the body through gastro- 
intestinal slpbonagc Even w1k3i gastro- 
intestinal slpltonagc if cmplo>Txl however 
tho loss through the gastrointestinal tract is 
usually not tlic largest source of negative 
potassium balance for even under normal 
drevunstanecs an individual receiving no 
potasshrm bv mouth may put out large 
amounts of urinarv potassium and under dr 
cumstanccs of stress imposed by a ma)or 
surgical procedure or acute intestinal ob- 
struction, these urinary losses mav be grcatlv 
IncreasctL 

Althougb In discussing mechanisms we 
tend to distinguish metabolic alkalosis re 
suiting from gastric chloride loss from that 
associated with the chronic depletion of 
lotracdiular potassium these two conditions 
oro pecullaHv Interrelated and In surglca] 
patients probably never exist os separate 
entities. Not only does high intestinal ob- 
struction result In depletion of potassium 
stores throDgb vmnltus or aspiratiem, repre- 
senting a serious form of stress which results 
in Mtiusium loss in the urine, but alkalosis 
Itsdf causes depletion of inbmcellukr potas 
dum and excretion of this ion tn t^ urine 
In such drcumstances metabolic alkalosis 
is almost ahvays occompanied by an acid 
urine, the so-caDed paradoxical adduria of 
metabolic alkalosis. This apparentlv results 
from avid retention of sodium bicarbonate 
bv the Iddney a phammenon which is 
cnarnctoristic of potassium defidenev and 
mineialocortlcold actlvltv on the part of the 
adrenal gland. 

Thus tho kidney plays no role in com 
pensotion for this abnormality of add base 
balance and only potentiates the defect 
through the retention of sodium and blear 
bonate. A three-comered self papctuatlng 
cycle Involv’ing alkalosis, endocrine actlvltv 
and potassium loss becomes establisbed 
which can only bo Interrupted bv the ad 
ministration of potasxltim km The eortent of 
depletion of body potassium reservoirs may 
be relatively small or very great and Is not 
teadflv measurable by the usual criteria of 
plasma levels or electrocardiogram. CWorido 
defidt is also large and, wltib bicarbonate 
rctentioiv, chloride losses in the urine persist 
despite continued depletkm through vomit 
idg or aspiration. Since some kas of sodium 
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clinical disturbance in pn is In roost instltu 
tions, Q mecmirement approiimayng the 
plasma bicarbonate such as the carbon <11 
oxide combining po^v«^ li used for dlnlcol 
purposes. Reliance on this value alone Is 
frequently adequate if it Is kept in mind that 
this quantity is by itself no index of the 
direction of the pH change It wdll bo re- 
called In this coiBwetion that the pH main 
toined by the buffering system of tlU plasma 
is related to the bicarbonate of the blood 
and the dissolved carbon dioxide, or cor 
bonic acid, by the familiar Henderson Has 
solbekh equation 


pn = pr -f log- 


BHCOj 


Tho bicarbonate of the plasma can be 
altered by changes in its rate of renal excre- 
tion and die carbonic acid concentration 
depends on the rate at w hkh carbon dknirle 
is removed bv the Inngi. Bv their ta<iMdual 
control of there two quantitlei the lungs 
and kidneys ore the organs primarily rexpon 
fiblo for the preservation of norroal pit In 
the face of circumstxmces tending to disturb 
it In deviations of a primorv metabolic na 
ture, the initial effect is on tbo bicarbonate 
whl^ it deceased in acidosis and increased 
in olkalofii The resplratotv apparatiu re 
spondi to shift the carbonic add in the tame 


direction so that the ratio which Is 

normally 20 1 is minimally altered. Respira 
tiOD is therefore, accelerated (n addosls and 
depressed in alkalosis although the latter 
adjustment is minimal and usually not cilni 
cally apparent In disturbances of a primary 
resphatory nature, ho%vover tbo initial effect 
involves tbe caitonlc add. Compensations 
must be made by the kidneys which retain 
or excrete bicarbonate. They retain btair 
bonato \vhen carbonic odd has been inade- 
quately removed by tbe hmgs and they 
cxcTcto an excess of bicarbonate to compen 
sate for the alkalosis which foIIoNvi hyper 
ventilation. Therefore, stneo tbe Bnal blear 
bonate >^ue, which Is tbe roost commonly 
used index for odd-base disturba nces.^ is 
elevated to metabolic alkoknls and respira 
ton addosis and deprtasod in respira^ 
alkakwls end metabolic acidosis, it is obvl 
emsiv not possible to distinguish betive« 
nddosij and alkalosis on the basU of 
carbon dioxide cotnbtotog power alone, fa 
roost instances the dto^ taformetiTO 
points to a disturbanco which is primarilv 
of metabolic or of 

riooalb bo%vc\-er the sltuatioo is not citol 


Ettset cn Ptatmo 



3 Hypo c hioirnric ■Ikalorii. Effect ai >ov 
on] days at ku^ tob* luctkm. wtthoat adcrittate 
ddortde reythennera. on the corapodlkn of the 
plasma. Note rednettoo of cWoride wflb etpanrioD 
of bicaibnue and faspnct»nv DOrnal todiom. 

caUv obvious and tho complete acid base 
picture roust be obtained bv establUhlng a 
value of a second of the three possible vari 
abla to tbe HendcrsccHHasselbakh equation 
This is <looe ordinarily by <letermfnaUon of 
tbo blood pn and preferably with tho sfmul 
taneous moosurerticiit of tho total carbon 
dioxide conlool of tho arterial bloocl. 

Metabolic alkalosis is most commonly 
soon to fimgical patients us a result of the 
loss of large amounts of gastric secretion, o 
material which has high chloride content 
with relatively low concentrations of sodhiro. 
It is ordlnardy lost either through vomiting 
or continuous Inlying gastric suction AlLa 
lofii can develop to as brief a time as 
twenty-four hours in the face of total diver 
sioii of gastric content Figure 3 Qlnstratc* 
tho ionic pattern to such a case compared 
'vilh tho normal concentration As was men- 
tioned above, this simple situation con be 
correctod by administration of diloride ion 
to (ho form of sodium chloride and add 
salts ore rarely tadlcated. 

A rooro complicated situation leading to 
metabolic alkalosis is that associated with 
potassium deficiency It is most ftequcntly 
recogniied under cfrcumstanccs fn which 
re p e a ted edmfniitratfoo of aodfum chloride 
or even ammonium chloride results In no 
aSeviation of metabolic alkalosis Thoiif^ It 
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mnkcn c\ta and dimness of the mucotu 
mmbrunci Clwngo in bod> w-dglit Is the 
best index of the dc\*ckjpmcnt of dcJt)dra 
tion- Sennn cloctroK'tc concentrations can 
bo elev'Btcd depressed or normal and there- 
fore give no Indication of the OMT-dl deficit 
of Ionic components If n patient admitted 
to the hospital has been vomlflne or has 
suffered other perceptlblo fluid losses it 
moil bo remembered tlial if ho has not been 
drinktng, u-nter loss almost In\Tiriab}y ex 
ceeds electrolyte loss so that It Is to 
begin with solutions uhicli are 

dilute wdth respect to ionic constitutents. 
Subsequent bJo^ chemical determinations 
frequently re%eQl the presence of dcctroble 
d(hcil ns a more rwn^ state of hj-drotlon 
Is approached. 

Edema In association with surgers was 
frequently seen in earlier daji when “phvs 
iologic saline" uas used rout/ndj os a 
b>xhating solution- After the recognition b% 
CoDer and hli associates of the tcndcnc) for 
patients to retain sodium hi the period after 
rurgerv cxcessiv'c use of sodium ddoride 
was airoost unI\’CTsaIlv dlsccradnued Post 
operative edema became far less common 
In this rituatioo, as with deh^tlnition, the 
sertnn le^Tls of ions do not, of course, gl\'e 
anv index of the o%’er all excess of extra 
eeUalar electrolytes which may be present 
The familiar dinicnl signs of pulmoruin and 
peripheral edema are obvious^ of the 
greatest iraportaDce and serial bo^ %veight 
determlnatloos %vlJl demonstrate Indpient 
fluid retention long before clinical edema is 
apparent 

Dbturbances of Concentrauon. Reference 
has already been mode to the Importance of 
the sodium concentration of the extracellular 
fluid and its critical role in the distribution 
of water between the cells and the fluid 
which lurrotmdj them Became of the fan 
portance of this concentrodoa. It is not sur 
prising that the normal sodhnn le>‘d Is 
m a int ai n ed within rather narrow limits. 
Neverthdesi, foUawing turgery and in the 
absence of oral Intake elimination of the 
factor of thirst and with certain fanpainnents 
in raia] function, disturbances in the regu 
lation of sodhnn concentration do occur 
As has already been pointed out, such a 
deviation represents in effect an abnormality 
in the over-all effective osmotic properties 
of extracellular fluid. 

It was stated above that, following mafor 
operations, the sodium concentratian of the 
plasma tends to drop despite the fact that 
lodhim balance inclines to be positive. This 


situation results from on intolerance of the 
postoperative patient to administered unter 
with subsequent dilution and posslbl) also 
from factors ImWng to do with translocation 
of tlic sixllum ion possibly into other rcser 
xtiirs which arc at present poorly understood 
Althou^ tills frequent depression of sodium 
concentration is not onJfnnrily accompanied 
by symptoms it occasionally Is sc^'cre 
enough to cause profound fimctlonal dts 
turbanccs most dramatic of these In 
x-olvc the central ncrvotii system which re 
fleets the depression of sodium concentration 
ond reocts to Intracellular shift of wiilcr b\ 
the physical signs of stupor Irrationality 
neuromuscular phenomena and sometimes 
consailslons Depending on the circum 
stances leading to such dlnical symptoms 
they ore referTw to as “water Intoxlcatian" 
or “kus sodium isndrome" The most pn> 
found effects arc pnxluced svben an InfudJ 
clous amount of water Is ghen to a patient 
within the first two to three dovs after 
inrgery Nes’erthdess cases of so-called 
water tntoxlcnticai have been observed under 
circumstances in which eotirelv appropriate 
amounts of water have been administered 
(Fig. 6) Tlie low sodium svndrome has 
been p^cularly obserx-ed foDowmg the 
opcTotloo of valvuloplastv for mitral stenosis, 
cordfaic fanpalnnent in these individuals 
prior to surgery creates an even greater 
intolerance to administered water than the 
usual surgicai patient eihlbltx It Is of great 
Interest that the total measurable sodium in 
such patients actuallv teiKls to be high os 
docs their total extracellolar space This 
further emphasizes the fact that it Is the 
concentration of the sodium fai the plasma 
which Is of the greatest importance in regard 
to the cellular content of water 
Most patients with mitral stenosis have of 
course, been prepared for surgery with low 
sodium diets and mercurial diuretics Nevm- 
thelcis, it dx)es appear that tbev have an 
even greater susceptibility to poxtiurglcal 
complications of dilution and hyponatremia 
than other patients so prepared They be- 
have as tbcnjgh imder an extremely potent 
antidluretic stlmalus and the reason for titit 
Is not entirely dear With low sodium levels, 
antidiuresis should be inhibited. Howev er 
there Is a great deal of evidence that the 
anUdioretic response is sensitive to volume 
as well as omiolar stimuli and there Is some 
evidence to indicate that the volume recep- 
tors for posterior pituitary antidluresis are 
located In the region of the left atrium or 
pnlmonarv veins. It is tempting to suppose 
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hai alio occurred through gaitrolntertlnal 
routes tt U frequently justifiable to tnltlate 
therapy with a combination of sodhim chlo- 
ride potassium chloride and ammoninni 
chloride with subsequent adjustment in the 
proportions of these compooenb as dictated 
b> the chancos in plasma electroMe levels 

Acidosis of metabolic origin Is rroquently 
seen following the loss frmn the b^y of 
secretions possessing high sodium conccn 
tration The typical case Is that of pancreatic 
fistula. Pancreatic juice which possesses a 
sodium couccntratlon comparable to that of 
plasma but very little chloride Is almost an 
Isotonic solution of sodium bicarbonate. 
Diversion of this solution from a oonnal 
path of being secreted and reabsorbed from 
the Intestine results very rapidly in profound 
acidosis with a blood picture of low sodium 
and knv bicarbonate values. The electrolyte 
pictnre resulting from a chronic pancreatic 
fistula is Illustrated in Figure 5 A similar 
situation is of course produced by sodium 
Ion through fistulae from the lower Intestine 
■ndwre tlio sodium to-chloride ratio is also 
high. Revesal of die blood electrolyte pic- 
ture in these rltuations cannot be ordinotilv 
accomplished with sodiim chloride, and the 
use of sodium solutions with labflo or me- 
tabolizable anions such u sodium lactate or 
todhim bicarbonate is ordinarily required. 

'Hie examples of acidoilj just described 
result from the lou of the extraceHolor cation 
or what >vbi referred to in the older clinical 
terminology as fixed base Another typo Is 
the result not of loss of base but of accumu 
laUon of abnormal adds which results In 
displacemoit of blcxirbonate. An example of 
this Is the addosis ^vhlch accompanies ure- 
mia %vlth accumulation of phosphate, sulfate 
and oiSanlc adds Another is the picture 
which results from the excessive reabsorp- 
tion of chloride from the intestine following 
surglc^ procedures In which the ureters are 
transplanted Into the Intestinal tract This 
so-calW cliloride addosU frequently fol 
lows such procedures but Is more Utelv to 
exist when drainage of the intestinal seg 
ment is Inadequate or when poor renal func- 
tiem exists in addition to dlidiarge of urine 


into the intestine. 

Respiratory addosis associated Mtn qdos 
tbaria and thoradc surgoy has become a 
matter of Increailng slgnificoDce In rec®l 
vean It is important to reco^ 
administration of oxygen to indlvldnali with 
resplratorv Impairment resulting frOT pul 
loooary (disease or Inadequate puhnosiaiy 
tissue or impairment of motor respiratory 
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Figytt 5 H^TCutremlc srtdcab. The rasolt d 
chronic GodrorQ lew through a paocroiUc fistula. Note 
redoctxn d sodtum wrth correspomllaK coctnctlou 
of bkorbeuMte. Croo-hatth tnh^es vnloes 

uniiued (cations) or drtennioed by subtrudoei 
(cniom) 

activity wfil maintain oxygen saturation of 
the blood but may not achieve adequate 
removal of carbon dioxide. The conse 
queoces of resptiatory addosis In tbe genesis 
of cardiac arrhythmia and cardiac arrest are 
jirofound- 

Dlfiurbancrs of Fluid Volume. A oonsid 
cration of dally importance in the manage 
ment of postoperative patients is tbe mnin 
lenance of normal extracellulnr fluid volume 
This quantity %vhlch is vecy sensitively 
remilated in to Dormal Individual, is readily 
subject to distortion wben the oral inUto or 
the effect of thirst, U removed and when 
renal reculatiooj of fluid vohnne may be 
impaired Deh>‘drattQo in tbe strict sense 
refers to the effects on tbe body of water 
loss alone. It most frequently is used, bow 
ever to describe tbe defldency of water in 
combination with electrolytes Pure water 
debydratioo Is actually rare. The familiar 
signs of combined ertracelJalar fluid defi 
dency include loss of turgor of the sldn 
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Itdicmla rMulHnp In varvinc dcsrca oS 
nccTOsU of renal cells Is lilslolojticalK nxwt 
frcqucnlh demonstrable fn Uk? distal tnlni 
lai cpltl>cllv\m U U iwt at all dear Ikiwcn'ct 
that tliose ccIIj whldi can be seen to bo 
damaged under a microscope ore the only 
ones which arc functionally Impaired. The 
Important fact Is tliat If one foUaui tlw 
courage* in tl« damaged tubular epltl>clium 
regeneration beghis to ocau- bchy*cen eight 
to fourteen da>i and. If the patients can bo 
malntnlncd in adequate fluid and metabolic 
equilibrium until that time, the ma}orit> con 
rurylyc sudi periods of scy’cro reduction In 
renal function In the older Ulcraturc man) 
iojtaiKei of fury'h’al frtfm periods of pro- 
longed anuria wttc recorded with little spe 
dflo thcrap) Unfortunatcl) when ibo use 
of parenteral fluids and elcctrol)1« become 
widesproad, tbe oyerzealous use of these 
agents resulted In the death of many such 
patients. In recent j'can a number of 
methods of artlEclal alal)Tl3, tbe most suc- 
cessful being the Kolff aittflcial kidney have 
come into use. Although these have a defi 
nlte field of us^biesx, the mainstn) of 
treatment in the majority of patients with 
acute renal insulBdenc) Is cautious and 
quantitatlye fluid management 
Anuria is arbitrarily defined as a urine 
output of less than 100 cc. In four 

hour periods. Characteristically anuric pa 
Hents nave certain clectrol^e dcylatioui In 
cases as they are ordinarfly seen, both so- 
dium and diloride in the artraceDular fluid 
tend to be Imv (Fig. 7) Tbe main reason 
for this Is that no matter bow early tbe 
coaditicra Is recognlred tbe patient wiu have 
been given, or have Ingested, yvnter which 
has not been excreted. Consequently a ccr 
tain amount of overhjdration exists tram the 
start In chronic renal insufficiency the In 
ability of tbe kidney to conserve sodium 
may plav a role in the genesli of this diluted 
picti^ but Is obviously of no fanportance fn 
the completely anuric IncUviduaL In oddl 
tion to tbe alterations in sodium and cflilo- 
ride bicarbonate is almost unifocrml) re- 
duced This Indlcatei metabolic addoris 
resulting from a combination of the de 
pressed serum sodium level and an abnormal 
accumulatJon of anionic metabolites such as 
sulfate, phosphate and organic adds 
Fluid adratnistration must be limited to 
that which is required to replace Insensible 
losses. In addition to accurate recording of 
intake and output, daily determination of 
the body wd^ is absolutely necessary 
because of the great variation in insensible 


water loss among indiyidiials It yvlll be 
found by lucli measurements tliat most of 
iIhsc patients should bo glym onl> from 
500 to 750 cc, of fluid dail> to replace ihdr 
water loss and sometimes os little as COO to 
400 cc. Very rarely Is more than 1000 cc. 
required If suction tubes or fistulao are 
present, the loss through these channels must 
be nddied to dw above Within reason it 
appears definitely valuable to take what 
measures arc necessary to maintain as nor 
mal as possible a composition of the extra 
cellular fluid This should bo dono only \yhen 
It b possible to add the necessai) compo- 
nents wltinnit exceeding the rigid quota of 
fluid cstablblvcd b\ the insensible water 
loss. Therefore particular!) when tlic so- 
dium level b low it b adynnlageous to use 
small amounts of sodium bicarbonate or 
sodium lactate to correct the metabolic 
acidosis. Similarly yvhen sodium and chlo- 
ride deficiencies dearly exist and ore not the 
result of overh) dration apxnopriate amounts 
of these ions ilrouJd be given. Frequentl) 
ihb must b© done by resorting to nyper 
tonic solutions in order not to Increase over 
all fluid Intok-e. Tbe onh deviation which 
cannot be dealt yvith in this manner b a 


Transfusion Kidnfiy 
Anuna 

n>eq/l aUN.-128 



Figvre " Effect od •erani electrobte* of ftcote 
morla. Note redactioo In total base es well as 
and blc*rtx»«te and trrteasSoa of anlora mrmally ex 
cretod hy the kldoey (pbaiph»te njlfato aod ergatifc: 
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Pwtopcrcrttvfl 
Wafer IntoxlcoHon 


mE^/L NcnnoJ Totd Bw 



FlguT* 6 Wcter fctvrlcttkpd occarrtag (hlrtjr 


boun cfter openbao (cofa aijm y) h ts ddoiy 
mcfi wUfa ardUe dlMiM who tad b«ai citttaUhxd 


on t low lodniai rvgtnxo pnor to wn gta y 


that the poiterior pituitaiT ha* become 
adapted to a barrage of loolbltory stimuli 
from a distended atrhitn and that the 
release of left atrial prefiuro 1* folkoved by 
fCCTetkm of an extraordtnary amount of anti 


to tho Iddneyi Although the latter \vai orig 
innlly described in connection with lulfa 
thlaiolo poUoning, it is ncAv recognized that 
It can follow almost any type of acute renal 
damage and, as more coses arc rtudied, it 
would appear that transient bypematrcsnla 
of mild degree ii a rather common part of 
the fcquenco of recovery from acute renal 
Ifljory An important factor underlying the 
development of hypernatremia. In the pl\ase 
of diuresis may bo the excretion of a large 
load of oyitollold materials such os urea, 
which act 05 osmotic diuretics The under 
lying mechanism responsible for clinical 
signs of hypernatremia and hyperosa>olallty 
1* dearly a movement of water from the 
IntiacelJular to the extrncellalar compart 
ment hj responie to tho devntion of the 
sOTTim sodium. Here again tbe cells of tbo 
central nervous lystcm are particularly sm 
dUve and tho signs which result are those 
of profound stupor central nervous lyitcm 
depressioQ, hyp^yroxla and» occasionally 
oUWtoid and cbortifonn movements of the 
cxtreroltic*. Although little is known of the 
treatment of this dlaorder It is apparent 
that, whenever feasible, complete avol^ce 
of porenteral salt admlnistmtion most bo 
enforced with admfotstratioai of as large 
amounts of salt free glucose solution u the 
patient am tolerate. 

Managcmeni of Acute Renal Insnffi* 
dency Acute renal lhutdo^vtl, being a rather 
common complication of surgery Is one that 
every surgeoei must bo prepared to m eet . 
Tbe exacting nature of th<« problem reminds 
one that in meet iltuntions gross dlscrepon 
dei from the ideal fluid and electrolyte 


dlurctlo materlaL This of course, is conjee- management ore compensated for by tbo 
ture awaiting adequate expertmental invei kidney whoso regulatory powers are nor 
tigation. The practical fact i* that tbo Intol mally able to correct tho errors of the dinl 
fraDco of &e*e individuals to even slight dan. In the absence of renal function, 
excases of water bo recognlied and fluid however fluid therapy must be cxtraordl 
administration during and after surgery norlly predso for every measure that Is 
rigorously limited. f* reflected In tbe actual composition 

Of considerable theoietical interest and of the interior of the body 
occasional practical Importance Is tbe cUnl Although tbe reactions caused by Incom 
cfll effect ^ch resuki when tiw *erum patible tranifuskm and prolonged periods of 
«>dium is forced above It* nonnal level Ibl* shock appear to bo the couso of many cases 

-I pottiurglca] or post traumatic anuria. It 

must be admitted that many instances of 
such acQto renal failure are ascribable to no 
single cause. It would appear however 
In renal shutdown which does not rendt 
dearly from transfusion reactions, or other 
toxio agents, tbo common factor is reduction 
of effective blood supply to the Iddnoy This 
may occur even when reduction of the 
systemic blood pressure doe* not take place. 


situation Is fortanatety rare uuot luo 
mechanisms for regulation of the ex^coUu 
lar fluid concentration rather itragly 
Miy devnUon of tbo «oruffl todlmn. There 
are wrglad .ttuatton^ 
mch hypomatiembi may ocoutonally bo 
i, to cortoin lyp« ■>'. 
oonro, lydom titt^EO, omrfy 
vofvtag hypothalamm and tl» fronbU lote 
The Kcoodfono^ certain typo, of damage 
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\\ •njtrmtpcn, O II ConlrotW AdmlnKJnUkm of 
Floid to SoTT^l ratlcnti InditdlnR Dctcrfptkm 
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Mliro«otB Med. 25 7M 1012. 
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mounting potanfum level, on unfortunate 
but frequent complication of prolonged 
anuria. Within limltj, thli con be prevented 
by the avoidance of oral and parenteral 
adminlrtratfon of potasaium loa and omitting 
blood tramfufiopi when they are not abto* 
lutely neceuaiy 

SitKJO reduction of extracellular pii favoix 
movement of potoxihim out of the cell, it it 
important to treat addoiia when poiiiblo by 
admlniitration of todium bicarbonate or 
lactate Although thlj may require uie of 
hypertonic tolutions and occofionoUj the 
adminiftration of more lodlum ion than 
would othcrwiie bo deslrablo reduction of 
extracehular potaniom to below ciiticol 
leveb con frequently be effected. The uxe of 
appropriate exchange rexlnj Is oUo of value 
and recent ex per i ence fUggexU that tlio mort 
fucceiiful form of adminlrtration ii by 
enema, the rertn being xuxpended in 5 per 
cent glucose xolutkm Very tranxltory reduc 
tion in lerum potassium level can bo 
achieved bv glvffig glucose Intravenomly 
with or without InxnUn, which causes a cnall 
amount of tbe plarma potnsxiam to be troot 
ferred to tbe interior of tbe cell in aoocta 
tioQ Nvith glycogen Perrlrtect increase In 
potaisium lev^ over the level of 7 mEq 
per liter must be fpedBaxlly dealt n'lth and 
to date the oolv effective mechanism for 
doing this is perfusion with an ortlflcia] type 
of efialyzer 

With this type of treatment many to 
stances erf anu^ 'rtll bo carried to spoo 
taneous diuresis within seven to ten days 
At this point careful scrutiny of the chemical 
picture is also required, for all rooietios of 
renal function do not recover rimultaoeouslv 
In same instances, the initial diuresis will 
include large anxjunti of all the ertracellular 
electrolytes and in tbo absence of complete 
tubular regeoeraticra tbo urine mav '•ory 
closely approximate glocnemlar Bltrate 
Under tbe latter drcranstonces, very laip 
amounts of water and electroMcs may be 
reqnired to avoid the creation of ovor>vbeliD- 
ing extraceBolar fluid deficiency or serious 
hvpochloremia and hyponatrenJi It bos d 
ready been menBooed that under other <*• 
cunatances lodldm and cUoride may not bo 
eicreted at all In the nrtoo but tmly^^ 
amonnti of water may be put out during 
the period of dlureria. Here or hm 

frequenrt) In very largo amonnU. It 


is necessary therefore to follo^v patients 
cjjrefolly not only during the poiod of 
anuria but througfi tbe phase erf diuresis 
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bccnuio of the man> rcgv\latory htnctkms 
wlikli the adrenal stcrolcb pla) fn tfjnio 
mctabollym An accoimt of endocrine 
dionRc* alone brings little of usefulness to 
the prnctldnfl surgeon no matter Iww great 
Ills Intcreit becauto it is the assodated met 
abollc change* nnd their pathologic vnri 
ant* in hli sick patJentj whiclj aro really of 
critical practical importance. Although tho 
predso rdatloruhlp bchvecn furgical endo- 
crinologj and tho metabolic response is un 
known at this time, tlw t^^•o occur together 
and are bo«t described together as a hosts 
for tho imdcrstanding of normal conwlcs 
ccDco onck ihrougli tW the abnormal 
It Is our purpose to outline tho uiKlcrlj'tDg 
principles which should guide daily surgical 
core according to tho clm»ologfcal sc- 
micnco of conv^cscencc. Pint arc described 
the cnrK changes after Injury then tho 
period of spontaneous regrow'th and, flnafiy 
certain aspects of bto convulesccoce, A few 
of the major aboormalltles and variations in 
these convalescent patterns arc then dis- 
cussed 

CATABOUrMi TIIE EARL\ PERIOD OF 
STRESS AFTER INJXJRV 
An intnuerous operation involving exten 
rive dissection and onostocnosls such as 
goitrectomy or combined abdomhioperioeal 
resection, tnmspcritoneal nephrectomy co- 
leclom> splenectomy or looectomy may 
bo considered as tho prototype “moderate 
traxnna," a trauma occupying a mldpoiitfon 
in tho scale of Injurv to \vtii^ the fl«h fall* 
heir The subsequent descriptloci is based oo 
such a midscalo trauma a* a “rKjrmaT with 
which other patterns of convalescence may 
be compared 

Endocrinology Adrenal cortex Endo- 
ajne changes are evident very close to the 
time of the indiion. In occasional instance* 
the lowering of coiinoplifl count prior to 
surgery may be eWdenco of preoperative 
adrenocortical stimulation by approhensloD 
or medlcatloiL Shortly after the induction of 
an ether anesthesia, the enrinnphll count 
(oft® after a transi®t rise) drops to zero 
or near zero and remains there for from 
two to Bve days- Coincident with this snd 
d® drop in eosinophil count Is a rise in 
the free serum 17-hydrosycorti®idj from 
normal value* of 10 to 20 micrograms per 
100 cc. to stimulated values in the range of 
40 to 80 micrograms per 100 cc,, depending 
on the nature of the anesthetic and the 
magnitude of the trauma. The fall In tho 
eosinophil count is usuaHv complete two or 


three hour* after tho induction of anesthesia, 
Tlio peak In scrum steroid Is oft® not 
readied for on additional tltrco or four 
hour* clwroctcrisHcnlly in midafternoon of 
tho day of n morning operntJon These hvo 
cliongcs arc selected from amongst a host 
of measurable indlce* as Indlrating on in 
creased secretion of adrenal steroids of tho 
compound E-F group represented largely 
b> compound F or ny'drocortlsooo in nor 
mol human adrenal secretion 

Because of this increased secretion of 
adrenal substances there is on increased 
excretion in flic urine of steroids which have 
largely been conjugated In the liver os glj 
curonidcs. Tlio duration of this adrenal sc 
cretory increase varies, but normally the 
blood steroids haw returned to rtormal by 
the next day Tlw eosinophil count may 
remain near zero for from three to five days 
before gradually swinging upward Tho In 
creased excretion of steroid hormones In 
tho urine may cositinno for two or three 
day* after the blood lewl ha* returned to or 
near normal This suggests that adrenal 
secretion is still Increosed but that the 
mechanisms for clearing the blood (hepatic) 
and excreting the conjugates (kidney) have 
Increased th^ rote so that they can keep 
up with the inorased adrenal production 
Although many ®do<3ine change* ore fn 
wived In surgi®] mdocrtnology more fn 
formation Is available on adre^ changes 
than anv of the other* The teaching for 
years has been that the adr®al secretes 
three clancs of hormone* (glacocortiroids 
minoralocortiwlds and androgen*) and that 
ibo urinary 17 ketosteroid excretion repre- 
*®t* rad product* of androg® output Wo 
no\v know that neith® of tbw timeionored 
canl®tions Is accurate The adrenal secretes 
Q variety of iterolds, many of which posse** 
in one molecule and to varying degrees sev 
eral of the action* glucose nltrog® activity 
•odium activity and sex hormone activity 
the latter being either estrogenic, androgenic 
or progestational Indeed, progesterone Is 
one of the adrenal secretory products being 
on 11 17-deioTycorticoId, and most mineralo- 
cortiOTidi Including ll-detoiycorticosteroae 
(DOCA) have progestationaf actMtyl The 
steroid* which termlnnte their life fn the 
body with a ketone group on carbon 17 (the 
17 ketosterolds) are not only those whidi 
start with this configuration, such as the 
testicular androg®* and adrenal androg®* 
but al*o a variety of other compoimcl* in 
dudlng cortifone and hydrocortisone which 
lose their carbon 17-*ide-chains in the course 
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INTRODUCTION 

During tbe part two decades it has been 
possible to map out in some detail a \'arietv 
of endocrine altcratlcni with associated 
metabolic changes whidi are charactfsrtttic 
of fuJgicsLl convalescence just as other meta 
boUc and endocrine aeqnoncei are eharac 
terirtic of ^bertv pregnanev or senility 
Viewed in this light, snrglca] convalescence 
it a bodily ad|ustaieQt to a new set of exter 
aaJ and internal drcmnstanccs The cinaun 
itanca involved are those of aente disease 
and tissue trauma the compler resxxime 
results in hfsallng of the wound and restoia 
tioo of the indMdual to nonnal ph>-itcd 

Pace 13S 


and emotional actMt> These 
cnaiigcs of convalescent endocrinology and 
o>*tabQllsm are common to ah fields of sur 
areas of the human body al 
though the nature of the wound itself is of 
gr^t importance in determining the deirth 
and duration of tho metabolic response. The 
m^bolic changes produced by a fracture 
ftjT e-xample, arc different from th^ prt>, 
duced by a tnini, even though certain of 
the endocrine responses have much in com 
mom An undcTttaDding of this metabolism 
is the basis for effective care in surge ry 
Tho role of the adrenal glands in genera] 
surgical ph)'rtologv is an important one 
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imlcM tlic> IwN'c been rmderod cnilhyrold 
b> tlw GdmtalitraUon of tl>\Tofd tulwtoncc*. 
\ct tl>cro Is no U3contro\crUblo mitlcnco 
that fjTtcmatic allcratlons In th>Tofd func- 
tion follow trauma and tl)cro is a wide 
vnrkrt) of disease processes which Increase 
0 T\'gcn conrumpUcm without dcroonstrablo 
IhjTold imhalancc. 

Tljcrc is dlnlcal cNidcnco that gonadal 
function is decreased after Inhir> In tl»o 
female, amcnorrltca occurs after cxlcn»i\o 
trauma or turger^ and llwrc Is often a mole 
hix; hair growth observed In women who 
ha\‘D very extcniiv'o injury such ns bums 
That this Is not solely a nutritional factor 
is suggested b> the obsemitlcm that weight 
loss duo to other forms of disease is not 
necessarily assodaied with such reversion 
to a neutral sciuot pattern, Rcproductlvo 
activity resumes some time during or after 
the phase of posIthTJ ixltrogen baijuico 
Sy’stematfc diangcs in the function of the 
pancreatic islets and the parathyToids hove 
not been obsen’od after troumo. The mob! 
Uzatioo of liver glyxogon and formatioo of 
glucose from protein result hj an elevated 
blood glucose after injury effects hastened 
by adrenal medullary and adrenal corticol 
activity \\^en imcrwolUzation is prolonged, 
there Is a maiied loss of body calcium 

TTie Wonnd. During the ^rly period of 
post injury metabolism, tbo primarilv su 
tured wound has little tensile strength. The 
Qccumulntfcm of leuLocytes and of extra 
ceUular fluid containing the compounds 
found in plasma (many of vfhich are mobi 
Ifzed from muscle) characterizta this period. 
If dead tissue and virulent organisms do not 
abound, the wound then commences to gain 
tensile strength by tbo canvcision of protein 
precursors into the intercellular structure of 
coUagm. Vitamin C Is a requisite for this 
reaction to occur 

Metabolism, Protein and niltvfeti Pro- 
tein metabolism Is profoundly aff^ed by 
tranma. Observations of this phenomenon 
formed the earliest metabolic studies of 
trauma and there is a wealth of informatioo 
available in tbo literature. The characteristic 
change consists of an increased absolute 
urinary nltrogm ejciietion rate despite di 
mfaiiib ed intake, with negative balance as a 
result 

The nonnal adult male ingests approti 
matoly 10 to 12 gm of nitrogen a day and 
excretes a lile amount all but 1 gm of 
■which is excreted in the urine. He Is there 
fore, referred to as in ae r o balance of nitro- 
gen. After injurv even though the nitrogen 


Intake may fall to zero os it so characterisll 
c^lv doc*, the excretion is incrensed and, 
aftcjr major injury nitrogen excretion rales 
in ti» urine of 12 to 15 gm. a day ore regu 
lorly observed- After more cxtcnslvo Injury 
llio urinary nitrogen loss may range as nl^ 
os 25 gm nor day This amoimt of nitrogen 
f20 gm ) lost daily over q period of four 
^ys represents tlw catabolism of about 500 
gm of protcln-an extreme figure but not 
an unusual one. This much protein would 
form tbo cellular mass of approximately 
2000 gm. of wet lean tissue su(^ as muscle 
This largo amount of tissue wHdi is catabo- 
lizcd alter major injury is mentioned to 
emphasize that there can bo little mystery 
abwt its source. Except in most remarkable 
circumftanccs, the wxxind itself is a source 
of only a small fraction of this nitrogen 
Changes in size of the liver heart, lun^ 
Iddney or other x'iscera xvould have to tc 
massive of the order of magnitude of 50 
per cent reduction in size, In order to ae- 
count for exm a fraction of this nitrogen. 
It is well knowD that these organs do not 
diminish in size after trauma, indeed they 
are apt to increase This leaves the skeletal 
muscic which fonns the great man of pro- 
tein solids in the body compmitlon, a* the 
source of the nitrogen lost after trauma. 
After major injury the patient feels weak 
ond if his inJuTx has been considerable, as 
fn a burn or in a war wound, he Is extremely 
weak for hvo or three weeks after the injury 
This xveakneas is correlated xvlth a visible 
and easily mensurable reduction in size of 
major muscle masse*. It is apparent, there- 
fore that trauma exdte* the mobilization of 
small molecular xveicht nitrogen cxsnpoirods 
from tho protein of mrncle, b\ an intense 
catabolic destruction These nitrogen com 
pounds are excreted in the urine most of 
them having been converted into urea en 
route from muscle to urine. There ore inter 
esting and important change* in excretion 
of certain other small nitrogen compounds 
such as the amino odds, but these are of 
quantitative minor import though of great 
xlgnlflcance in providing raw materiaT for 
wound lyntheiis- 

PotasAurn. A number of electrolyte* exist 
In tbo cell xvith protein and the whole Is 
bathed tn an amount of water svhidi rfr en 
prises approximately 73 per cent of the 
weight of the ceUuIar mas*. The intraceUn 
lar electrolyte* arc chiefly potassitim, pho*- 
pbato, sulfate, calcium and magnesfi^ and 
of these substance*, the mo*t infonnation is 
avalUble with re*pect to potairium. After a 
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of metabolijm and have it replaced by a 
keto group probably In the liver ITio 
adread hoimonei are Intercoovcrted, inactl 
vated by conjugation or reduction, oxfdlsted 
and excreted at varying rate* depending 
upon tecTetion, liver function and kidney 
function Given a conxtant rate of tecret i on 
rudden change* in inactivation rate could 
give the appearance of enhanced activity— 
and precisely this appear* to happtm at leait 
to *ome extent after fur^cal trounui, to the 
course of u-hidi liver ftmetiOTj 1* almost 


ahvayi knpaijred. 

For these reasons one most view the 
measurements to blood or urine of a certain 
steroidal ccrafigurstion as indicating crudelv 
only a small fraction of the net result of a 
vcTV complex endoertoe change involving 
secretion, degradation, toterconverricfn ftnd 
conjugation The occurrence of such sudden 
and massive dtanges to the 17 hydroTvcortl 
cold {ractiOQ lea^'es little doubt that Iho 
smooth tenor of adrenal function t* draiti 
cally altered by tissue truuma. 

The secretory impulse which follow* tur 
gery appears to involve hydrocortisone pro* 
dorntoantly the ccmceotratloa of this nor 
mone being much larger than any of the 
other* The Increased coocentratioQ of this 
substance in blood and urine may be meai> 
ured by a colorimetric method specific for 
eofticDlds with & bvdroxvl group on csirbon 
17 (compounds E F and S) It is rucb 
measurements which have be« referred to 
in the foregoing account of postoperative 
dumges 

Mineral activity Is not prominent in hv 
drocortiiotMs, thoa^ present An extremely 
potent eiectrofyte-actfve steroid, aldosterone, 
is uonnaHv secreted by the adrenal fade 
pendent to tome degree of ACTH change*. 
The increased tfiodfixy to retain salt alter 
surgery suggests an tnexeajed secretion of 
this substance This ha* not as vet been 
established and again >ve must rocell that 
change* in toactfvation or escreticn cendd 
after the peripheral metabolism, ai well as 
chance* in prodnctioiu 

The pituitary and hypothaiamns are the 
Iceystones of tob erKlocrtoe respo^ since 
it is through tbe»e agende* that ^ 
mma the eedoertee rerp^ The 
chanlio li M tocraued lecreticn of ACTH 
bv tSo pituitary evIdsitK to retpome to 
rtfmull orfglMttag to tbo p-^pbetv «»d 
mediated tfeough the hypotlM^^ 

Adrenal meduUa. Coincident witb Aesc 
of facroaicd 

ttvftv after treuma are evidence* of activity 


of other endocrine glands Increased pubc 
rate and nairmvtng of pulse pressure with 
facTcascd *>vcating and decreased capillaxy 
drculatioQ in the iltin are evidences of adrf 
nal medullary activity Thcio signs arc most 
marked If the patient i* in severe pain, is 
very apprehensive or approaches dinical 
iho^ QUO to reduced blood volume. In the 
absence of any of these drcunutance* the 
acbenal ineduUAiy e\1denccs may bo quite 
minimal except for the e0ectj of ether anes- 
thcslfl which evltlenilv arc associated ’«ritb 
a very marked production of epinephrine 
and related compounds bv the adrenal 
medulla 

AntitUurnU A normal individual give* 
an intravenous injection of a 5 per cent solu 
tlon of glucose in water rapidly Increases his 
urtoo 0OW from normal rate* of I raL per 
mtoute to rates as hi;^ os 6 to 8 mb per 
odnote Coinddeot wito this there Is a drop 
In the urine osmokrity from normal vahio* 
of 500 to 800 milUosmol* per liter down to 
vTilues nearer 200 mlUiotrool* per liter By 
dint of tbii water diuresis the solute con 
centnition of serum (as menstired bv tO' 
dfum protein or total osmokrity’) undergoe* 
DO lasttog change This is a jxuWl diuresis 
to response to water infusteL After surgery 
even of rsther minor extent, this normal 
dhiresi* of a water load £* markedly or com 
pletely inhibited. The same infusion given 
under these drcumilances produces virtualh 
no tocicaso to urine volume or decrease to 
urtoe osmoloritv The ^vater is retained with 
a Ttmdiant faii of serum oemobaitN fcram 
norraal value* of 2S0 to 290 miniotnaols per 
liter dmvn to value* around 260 

These are tlie obsen.’atfemi to surgical pa 
tients which have deromistratod the occur 
rence of “postoperative antidioresls.' This 
is dearly of impOTtonce in sorglcR! care end 
it appears to be another evidence of endo- 
crine activity after trauma. Presumably this 
ofiect Is produced by stimulation of the 
posterior pituitary gland to elaborate it* 
antidlurctic bonnone. Although this ha* not 
beeaj proved, several workers have measured 
an Inmaue to the urinary fttcretton of anti 
diuretic substances fa surgical patients 

Other endocT{»ei After trauma there is 
as increase to oxy^ utilteation and on 
evident Increase fa the rate of otidatJon of 
tissue tubstratei particularK’ fat and pro- 
tein. This might appear to be thyroidal In 
origin. It is certain that a normal thyroid is 
cMentiol for a normal trauma reapoase- pa 
tiexiti with bypothyroidUm ore notoriously 
fetolerant to st^cal trauma and modlcation 
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ICTO for Ow oln-Jwii rcawn Ihflt tb^aUcnt 
u-ill Dol cannot or iltould not cat TIkj glu 
cose administered lntra\cnoujl\ nrtnidcs a 
small suppK of rcadlU avTiilable caloric* 
Vvlilch tna^ l)C the ooi> calorics nrppUcO 
vmlil oral tntnlc again Ijcgins During tlw 
Bnt fi\-c da>T after trauma, there is little to 
fupgoit that fordng furtl)cr calorics affect* 
the patient favomhlj Tlii* h in ilmrp con 
Irast to the situation later on In ctm\'alc* 
centre ^^hcn the administration of exopenou* 
calorics is of \1tal importance for rccostm 
The blood sugar tpjlle regularh rises after 
trauma and Okto is some tcT>dcnes for gl) 
cosirria and decreased glucose tolerance. 
This "anti insulin 011001** ma\ be due to the 
increased amount of steroid drculallng In 
the blood, to the moblUzatlcm of Ih'cr ghtro- 
ffcn or to the sudden production of carbo- 
m'drato bj tl>c degradation of fat or protein 
Srrum pnirin During this eoris phase 
after trauma, the scnmi protein conccotra 
tfon docs not change markcdl> If tlK3o ts 
acute dch)*dratfon duo to lots of \wilcr or 
water with salt, the scrum protein ma> rUo 
along v^Hth the hematocrit reading. If there 
Is accumulation of water and smt due to 
overaininistmtioii of these fubstanecs, the 
scrum protein u^ill falL Such eicoises of 
water and »aJt ore the commonest caoses of 
h^TJoproteinemia fn surgical Mtient*. 

Qmlcal Management. Mter moderate 
trauma fa uefi rKrorfihed Individuals, the 
metabolic management of this phase of con 
v'nlescence presents feu problems. 

The most Important therapeutic step fa 
that of a wtD performed operation, accd 
rately directed to the major disease from 
whidi the patient suffers and carried out in 
such a way as to impose on the wound a 
minimum load of contaminated end dead 
tissue and to avoid b)'poten5lon, oUgurio, 
distentioa or cstrarenol loss. All of these 
distort tbe normal convalescent sequence 
and divert the resource* of the organism. 

If the patiaiti oral intake fa Intemipted 
for only ooe daj he wiH get along w^ 
without aiw intravenous or other parenteral 
therapy If more extensive trauma has oc- 
oirred, the administration of fatravoious 
fields for a day or two may forestall debv 
dration and provide water imtil Intake start*. 
The administration of 50 to 150 gm of car 
bobydiate by vdn tn these first few dava 
fbnns an ineritable accompaniment of water 
administration and provide* a small colorfo 
rstioo Enough water should be admfab 
tcred to cover the losses from the bodv 
by lungs, ildn and urine, allowing for urine 


output of between 350 ond 730 cc. on the 
first do\ and somewhat more on subsequent 
das'* 

Ulien there arc no axtrarcnal losses of 
water and clectrol>’to the administration of 
clcctrol>1c is utuall> unnecessary during the 
few days before oral diet is recommended. 
Smoll omotmti of ricctrolyto do no harm 
however and manv prefer to give enough 
to ollovv for small losses As an example If 
cnougli potassium sodium and chloric ore 
given to nllou for 40 mE<] of each in the 
lufao during iho eari) postoperative davs 
tills purpose will be accomp^hed without 
excess. Under no drctnnstances *bould the 
patient be given excesses of electroU'tc or of 
water since in either case retention will re 
lult, with tlic production of lerum dflotion 
or bipoprotelncmla or both Fmlheijnorc 
quanlltntivo replacement of all urfaarv losses 
of sodium and chloride should not be at 
tempted. 

WTicn trauma has been extemive and fa 
occompanlcd b> sepsis continued Interrup- 
tion of oral Intake high fever continuing 
blood loss wound edema, extrareoal loss or 
renal dfaeose, the management of this phase 
of coovajoctneo requires crtremely acen 
rate and conridemhlv more complex tiierapj 
The principles tnvDh*ed are ba^ fimils on 
the endocrine and metabolic foeti mentioned 
above for normal convalescence. The admin 
fatration of fluids, electrol^’te or blood should 
be carefully balanced to equal the loss, re 
calling that renal excretory patterns are 
tc 5 *ea to conservotioo of extracellular water 
and snlL WTien the fatemipticm of oral fn 
lake can be expected to last for loore than 
three davs it is advisable to commence 
potassium administratioa by vein on the da\ 
of or the daj foUovving, surgery using 40 
mEq per day as a general rule to cover 
renal losse* and larger amounts when extra 
renal loss fa prominent 

ANADOLlSil THE PERIOD OF 
REGROIVTH 

Endocrinology As mentioned provtooslv 
the Initial taint of adrenal steroid activity 
which foDows trauma is rather short livei 
at least as fndged bv the increase in serum 
and urine steroid coocentraHoa- The eosmo- 
phll count rapidly retunis to normal, often 
Teaching values considerably higher tbon 
those observed preoperativTlv It should re- 
tnm to nonnal by tbe fifth day mHct mild 
bTOma. Evidence* of a peuterior pituitary 
U^effert in the rtrets phase faunediateW 
after fnfary were found in the tendency to 
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surgical operation, potassium excretion is 
increased in the urine The aoimal adult 
connimet about 100 mEq of potassium eo<Ji 
day and excretes a iiJfe amount in the urltie 
If nis intake li suddenly stopped, ho eiaetes 
about 40 or 50 mEq in tbo urino the first 
day and then over a period of days, or 
weeks his urinary potassium excrotion Is 
gradually reduced to a minimum figure of 
about 10 mEq per day After major surgery 
—with no potassium intake— the urinary en 
cretian ranges fr om 70 to 100 mEq the first 
day and for the next two or throe days the 
potassiom excretion continues to bo greater 
than one would expect In starvation alone 
The amount of potassiom lost from the body 
in the first four days ts from 150 to 300 
mEq as an average For the most part, this 
potassium may be considered as coming onl 
of cells along with nitrogen as the cellular 
structure it destroyed or atrophied foDow 
ing trauma. In most instances, however 
there Is some ’excess" potassinm excreted 
above that which would be expected to 
come cwt with the nitrogen akme Pot&sstum 
and nitrogen exist in rnusde in a fairlv fiaed 
ratio at 2.7 to 3 j 0 m£q potasthun per gram 
of nltrogerv. After injury the potasshms Is 
lost at a rather hig}^ potassium nitrogen 
ratio and by the same token U starts to 
return to the cell somewhat sooner tixan 
siitroflen Thii ’excess potasrhrm is pro' 
fumably removed from cell in ecrchaago 
for hvurogesj or sodium ioni or both, and 
this abnormal state of offain reverts to uor 
mal more rapidly than the resumption of 
true tissue anabolism. After this Initial po- 
tttssiam loss, the body rapicDv regains potas 
tium as feeding is resumed. 

Sodmm chloride Both sodium and tddo- 
ride are conserved during the carlv phase 
after surgery Aj a gen^ rule roofc so- 
dium is retained than ddoride In tenra of 
renal escretion the sodium cooterxatioD 
njechemism operatw more actively than that 
for chloride. On the day of o^tkm, so- 
dium excretion may continne, but at a re- 
duced rale vrith amounts from 10 to 50 
mEq being lost to the urine if m so^um 
is cK-en Theu, to the next two or da>% 
Kflium conservatloo be^es evident and 
the sodium eicrctlcaj in the urine Is reduced 
,WIy to from 1 to 10 mEq In mw 

jmiticDlarfy 'vhro thm ^ m ^ 

(Jton Is givCT intras-enously dnrtag U* 
ph«e, the® Is an Iocsw= ta sodto =sc« 
SjTmts- Ihiit otam-ed whai no sodium Is 


given. The sodium excretion will not keep 
pace with the infusion, howover and a 
•tnon^y positive sodium balance will result 
Tbo duration of this sodium canservation 
phase is among the moxt variable features 
of post traumatic mctaboltim. Usually in 
well nourished individuals who have had a 
major injury or are undergoing xurgery so- 
dltmt consm'Bticm starts nipfdTy and pess« 
off in three or four days wlm fairly dear^art 
sodium diuresis during which sodium ex 
cretion is increased. In tadiriduals who are 
less well nourished, todfum conservation 
may be a iittie slower to start but persists 
for a much longer time and dluresli mav 
iwvcr be clear cot 

Smim elecirolyta Early after trauma 
and coincident with these clumges in metab- 
olism is a tendoQcy for the serum sodium 
concentration to fall (to 130 to 135 mEq 
per liter) and tho potassium concentration 
to rise (to 4.8 to 5f3 mEUj per liter) These 
tendendes appear to be paradoxical to view 
of tho opposite nature of the concomitant 
balance emmges The expUnatian of the 
concentration changes is xmknown and in 
normal circumstances it is of no more than 
passing iots’crt clinically but in the pres 
eoce of depletion, shock esr heart disease 
these changes may becxnne tremendously 
exaggerated and be a threat to survivoL 

Body weight Body wd^t tends to fall 
sharply after trauma, particularly if the 
trauma is in a previouslv well nourished 
patient, and il there is not a large ores of 
edema accumulation as tn a burn or a crush. 
If trawnaUc edema accnmulatcs the weight 
loss may be obliterated or replaced by a 
gain beenme of the accumulatlan of woter 
and salt When thU fluid Is subsequently 
excreted, the patients weight wfii fall 
shwply down to the krvd whidi \vould have 
been attained had cataboHsm of fat aad 
loan Uiroe been the only occurrences Fol 
lowing moderately severe trauma in well 
Dourisbed people, one may expect a loss of 
approximately 3 kg. of vwjight to the first 
fivo days Jo more ertensive injury the loss 
mav bo two or three times as fait. This lost 
tissue is about one-half fat (tho tncioased 
oxidation of which is oce of tbo character 
istlc changes of convalescence) and one-half 
lean tissue (rnuseJo) which is the source of 
nitTogen In the urine as alrecdy mentioned. 
Tirfs weight lots rate is graduiilly roducod, 
reaching a plateau, and latar giving way m 
tbo wei^t gain of convalescent anabolism 

Calories glucose Tbo colcffic Intake toi 
mediatelv after trauma Is usuallv reduced to 
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of nitropm mctaljollmi tlio pcnltlw Iwl 
once of later con\-aIc*ccnce \Miilo we mn\ 
\-icw the initial nitrogen Ins^ \'Htl> icmo 
tolcmncc not Inm^ng of an> tlclctcrioti* 
rejultij NNT mnv taVo no inch relaxed Wem 
toiMiti falluro In sulHcqncnt anabolism 
Nitrogen gain and protein »>'nllK?jU are al>- 
tolutcl\ cocnllal for rcco\‘CT> ^VItlKn^t tlicm 
the patient cannot return to n position of 
social nsefnlncti reprodtjcthc nctivlly or 
the cnjojinent of life He ulll lieaf Ills 
wound— blit tltero hli aclilmcmenti will 
cease. 

As to the relation of nitrogen balance to 
wound healing, ono comrrKinl) l>ears Uio 
itatcmcnl tliat wounds will not Ifca! unless 
the patient goes Into positive nitrogen bal 
tnce. Tills is not the case Most wounds lical 
rcadJlj during a negatlx'o nitrogen IkUotico 
and it Is commonplace after \*crs exten- 
ih’o Injur) or lurger) for Uh) wound to 
beal to a state of tensile strength whlcli 
permits rCTTumil of the sutures and the re- 
sumption of function of Uw Intestinal tract, 
for Instance while tlto patient U sUU In 
ncgitlTO nitrogen balance Tills Is not a 
mrih It is a dafl) occurrence. It has hesm 
h>pothccotcd that the mobilization of nitro- 
gen from body stores has os one of Its 
natural purposes the provision of small mo- 
lecular wtH^it nltroam compounds as build 
ing blocks to provldo tho time which heals 
the >voiind Such a Weiv Is merely on Inter 
pretatkm of natural c%'cnti but It Is based 
on the fact that paHcrnts accomplish tho 
initial phases of wound healing during Uk; 
n^tivo-nltrogen phase. The roost egregious 
failure of ^vound hoallng (manlfoited bj 
wound dehiscence and the complete failure 
of fibrosis to occur) Is not associated with 
an unusual degree of nitrogen loss. Indeed, 
it Is Kioimvhat commoner in depleted indi 
vkfuols wdth cancer in whom the post-trau 
made roobillzatioo of endogenous nitrogen 
is halting or scanty And finally as men 
tioned above the later assumption of nltro- 
R» anabolism achieves Its Importance not 
because of wound healing but because It 
pQTnlti the regrowth of musede and resumjv 
tion of normal bodily strength, vigor and 
visceral fnnetloo 

Potassium balance becomes positive dur 
ing this anabolic period and potassium load 
ing starts significantly prior to positive nltro- 
8® balance in most Instances as described 
above. It remains slightly positive tbrongh 
out the phase of spontaneous Bnnh ohsm. 

Wdght loss slows down as the metabolic 
wnnei is roimded. If adequate diet cannot 


l)cgln It persists nt a slower rote. As diet 
begins n ilcnv up^v^u■d trend commences. 

diniail ManagemcnL If ibo patient \v01 
cat Ills food normally llw dloical raonago- 
ment of this pliaso of coovolcsccnco poses no 
therapeutic problem Recognition of tho 
imdorlylng requirements for exogenous cal 
orics anti of tho caloric nitrogen ratios ro- 
qiiircd, forms tl»c basis for tlw rational treat 
roent of surgical convalescence. As men 
tioned above, the provision of large caloric 
Intakes Is of dubious benefit In the early 
period of catabolfsm If food given bv 
moiitb is not absorbed or Is vomited, the 
nltcmirt to provide food early may actually 
be very hormfol There is no greater tragedj 
lluin distention or aspiration os o compllca 
tlon of unnecessary carf> diet forcing. The 
nutritional objective In tJic early period Is 
a scaphoid abdomen 

As anobolism is acliievcd, peristalsis is 
resumed tbero is anal roccretion of swal 
lowed air ond the time has come for diet 
As he passes through tho corticold with- 
drawal phase and assumes a decreased urine 
nitrogen excretion rate, bU body becomes 
ecrtremclv avid for exogenous calories This 
Is Qsually manifested by an increase In 
appetito, an Interest in fo^ and r es ump tion 
of normal peristaltic activity The provision 
of exogenous calories now becomes esien 
tiol to recovery and for the production of 
anabolism The calories ideally should be 
supplied ot the rate of 200 calories for each 
gram of assimilable nitrogen in the diet But 
calorio-nltrogen ratios somewhat lower than 
this will support anabolism 

In normal ccm\Tilcscence after surgery of 
the abdomen or thorax or extensive surger) 
of the extremities the patients initial dietary 
effort during tb© corticold withdrawal phase 
will give him nitrogen intakes in the range 
of 3 to 7 gm. per day w-ith caloric intakes 
botw-een 500 and 1500 calories. After two or 
three days of such an intake In the form of 
leroiioliQ food, the patient will resume ■ nor 
nud mixed diet having a caloric intake of 
Qpprotiraately 2400 Nvith a nitrogen intake 
In the range of 12 gm In tho case of a 
female, these figures are all somewhat lower 

During early anabolism, the patients 
weight will remain seemin^y stationary at 
a lewl of from 1 to 3 kg. Mow the pro- 
operative weight If very careful weight 
measuieroent are made dally it will be 
found that weight is not stationary but fa 
Instead iixTeastng very slowly at a rate 
detwmined by the positive nitrMen balance. 
Each gram of nitrogen loaded represents 
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retain Ingested or infused water Thii tend 
ency passes off and tbe patient s metaboUim 
of water returns to normal within a day or 
two imleu complicating lystemlo or inrgl 
cal factors are present 

The WoumL In a dean p rimar y wound of 
the type considered as the “norm" here, the 
resumption tn tensile strength occnn during 
the sharp upswing In nitrogen metaboUsm 
described below This colnddenco is laddng 
In more complex setUngi, however and wo 
estimate that, on a mixed general surgical 
service caring for trauma os well as eJectlvo 
surgery about two-thirds of the wounds 
gain thedr tensile strength during continued 
nitrogen negativity Resumption of tensile 
strength Is ^ re^t of fllroblastlc activity 
and the formation of intercellular collagen 
whidi later becomes increased in the mature 
scar Tbe wound at seven days Is a thin line 
appearing mueb as It did when originally 
sutured, at five to seven weeks It Is a red, 
raised, thickened dcatrlx. 

MctaboHsoL Although the steroidal re 
sponse is usually short lived, the metabolic 
cnange apparently tnitlatod by it may out 
last it by many (mvs. In the moderate mid 
scale trauma we are using as a prototype, tbe 
nitrogen reversal often occurs within a day 
or tivo after subsidence of the adrenal dis 
charge. In other cfrcumstancei, particularly 
in barns and fractures, as described sulv 
seqnently tbe assodatlcm is less close. In 
any case, at some timo after this release 
fr o m steroidal Infiuences, and only afto- ttj 
release, there occur two metabolic events 
which symbolize tbe changing metaboUim 


of recovery 

Tbe first Is a reduction in the urinary 
nitrogen excretion rate. It Is tbe cxxurreoco 
of this reduction In urinary nitrogen excre- 
tion rate together with a rise in eofincrohlls 
and a fall in urli>e steroid excretiem. whldi 
has caused this early reversion tmvsrd more 
normal metabolism to be called “the cortl 
cold withdrawal phase." When the events 
happen together the picture ciosely remm 
bles that produced when large doses of 
ACTH or cortisone are Nvlthdrawn from a 
normal IndlviduaL The urinary nitrogen ex 
cretion rate Is suddenly reduced from rates 
of 14 to 20 gm. a day down tn rates of from 
5 to 7 gm- a day over a period of to 
two days- This indicates a sweeping djange 
In nitrogen metabolism and protibi Jmam 
fes and If intake now rises %vlth tbe 
sumption of ettUiig. tho i»tot nipidlv 

Tbe lecond evmt ii a relnuo of water and 


salt from the early post tramnatio conserva 
tlon Urine sodium concentrations rise and 
the excretion of water loads is prompt and 
more dearly related to serum osraolarity In 
some instances these events constitute a 
clear-cut diuresis phase In other cases, the 
changes are delayed and less dear-art 
though of equal importance in signalizing 
the normal progress of convalescence. 

The positive nitrogen balance period 
which DOW ensues has been called "tbe spon 
taneous anabolic phase of convalescence 
and Is a period of surpassing importance to 
the recovery of tbe inofvldud If the patient 
does not go into positive nitrogen loanee, 
be will not regain muscular moss and 
strength and be will not recover In such an 
event, the dynamic progress of convalei 
cence may be thought or as “staDed." The 
patient will develop chronic weakness and 
apathy will not permit mobilization, weight 
loss will continue and tbe picture of con 
valesccnt follore wlU ensue so common in 
association with late bums, sepsis and star 
vatiOQ. Tbe rate at which protein Is syn 
tfaesized dnring anaboHsm averages in tbe 
neighborhood of 3 to 5 gm of nitrogen per 
70 kg body weight per day Instances have 
been reported in wmeh spontaneons anabo- 
lism persisted for several weeks at a some- 
what even as high as 6 gro of 

nJtrogan per 70 kg per day an unusually 
rapid rate. 

The relationship of nitrogen metabolism 
to the recovery rf the patient, on tbe one 
hand, and to the healing of tbe wound, on 
tbe other has been tbe source of much mis 
understanding. There has been an impres 
don that the loss of nitrogen In the early 
phase of convalescence Is harmful to the 
patient and should be combated. If the indl 
vldual has long been depleted by chronic 
disease, a strongly negative nitrogen balance 
(such as that produced by sepsis) Is un 
questionably deleterious as further acute 
tissue wasting super im posed on chronic star 
vatioo resulti tn visceral damage, particu 
larly a fatty liver In tbe well Dourlsbed, the 
brisk loss of nltrogBO which follows trauma 
Is nsuallv c on elated ^rith a satisfactory con 
valesccDce Allhou^ tbe patient might be 
"better off" If be old not lose this nitrogen, 
such has never been proved. By large fntra 
venous loads of nitrogen (as protein by 
diolysate) and ghicose, the total losses may 
be reduced, tbe ercretlcin rate however is 
further Increased. Benefit to the patient by 
such procedures Is not readily demanstrable 
Much more important in the consideration 
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Or BPpIknllon of <iirplcnl jVllI a ulwlr 
of nTitcti mctaltolic cnrr form^ l«it ono 
ttjpect 

CMraimal Lmvtn. Sinir llir firit d>cml 
cal obwTvatfnn^ In mrclctil prttlmt^ tin? »iil» 
Jcct of dclntlrallon lus ocniplctl n prrot 
deal of allmlkm In live atirplcal lUcrnturc 
Sorjical (Wntlrallon mo^t commonU occtirt 
ts a rcoiU of pa^tric or InlrsUnal olttlnicllon 
wilh \t>mning of Intrsllnnl Jiilcn Oliver 
caoOT ore dlarrlvra and InlciUnal ond pan 
erratic GshiUc TiKno repn'^t cxlrnrmal 
lojvj of fluid from live Ivodv arnl die lorm 
b uiod lo Indicate tlvov Icmes of fltild lalt 
and protein from live Ivod) whicli lake place 
outside live kldnoN and oiitiido IIk normal 
mul rrcnlatorv meclumlrm Occaslorudh 
mcti coTlcctton^ nr rtia»rl\tJ n-current plcviml 
b*nsudatc portal v-dn obrtmcllon \dtli 
nmsb-o nceitmulalkm of exudate In live 
bowel or apnendlcenl pcritonllli produce a 
pletnrc of ulildi dclntlrnllon foimr a part 
Under spcdol drcumrtance* nlmormalHIer 
of renal function maj nrixliicc icxcrc do 
bjiifallon IIuourU live kidneji tlvemrcU-c* 
The rccox’or} plvasc of port*traumatlc renal 
bsufBdenc) fumUhea on example of im 
rcjrulalcd water and mU losi Uirotich tlvo 
With tilts cxccpUoo most dclij'drat 
frtS CDndltkra In turgerj Inx'oK'o ex t r a renal 
losses 

Tbe term *'dcli>dration" has como to bo 
^OQicl^ vacd. Dch)*dmtlon xsithout »alt km 
Is rare In furpery being lorpclv duo to prd 
“onaj^ lou In high ambient tempcmturei 
jybcTj It occurs. It produces marked scrum 
bypcrtonldt) xWth hiTwrcliJorcmla. 
natremlt and intrmla- A similar plctt^ is 
produced by Injudldous tube feeding In the 
nneousdous mtlent Prompt treatmoit with 
IntrsvcDous desrtroso in xvatcr fa most effec 
in pure dohjdratlon- The corarooner 
rituatlon fa dehydration due to loss of xvatcr 
and salt, the latter largely ertracellular 
In no phase of surgerv fa tlve concept of 
metabolic balance" more aptly brought to 
the bedsldo than in tbo manageraent of tho 
patient xvlth largo extra renal losses. The ob- 
of tbo attending surgeon should bo to 
achkve perfect balance. By this fa not meant 
nitrogen balance It Is almost Impossible In 
such a patient to achieve anything that ex^oi 
approaches positive nitrogen balance. In a 
pti^t \vlth acute intestinal obstruction 
liters of salt-rich fluid each day it Is 
in xvasto time over a consideration of 
or nitrogen balance When the acute 
sttuatloo has been brou^t under consol 


nnd tin patient Is again eating normallv Ids 
nllmgen Iwlante xvlll toko enro of Itself 
nodver llio concept of "metalvolic bal 
nnce" In taking care of iiidi patients Is dc 
\-otc<l lo tlvelr Iralnnco of water and salt 
Tlic salts Involved tlicorctkall) Include the 
cnllrc gamut of substances which arc found 
In lvo<U fluids indium, chloride, Mtasslum, 
rnagncsium pliosplmtc, sulfate, caldum nnd 
zinc* these could all Ivc mentioned but xvo 
Iwxc no way of measuring most of these 
sithstanccs. If tho surgCfon stdll devote hfa 
imsilntcd attention to the balances of so- 
dium clilorido and potassium ovoid over 
admlnfatration of xvatcr maJntnJn blood val 
lime and colloid osnwtlc pressure, bo con 
guide Ills patient through the most masilva 
disorders of water nnd electrolyte metabo- 
lism and emerge successful, 

Tlio first step is to mcosuro the patients 
intake and output xvitJi maximum nccnracy 
Tlvo measurement of fluid volumes sivou/d 
never be incomplete or Inaccurate and on a 
siirglcol service equipped xvlth such a simple 
device as o Ivollovv container there is do 
excuse for IgDonmce as to the amount of 
fluid xvidch has come out of the various 
orifices of tho poHcnL If there are copious 
exudates In tho dresdogs vomltus on the 
sheets and pllloxr cases or diarrheal stools in 
llio bed, such measurement becomes Impos 
ilblo but an observant nurse or doctor can 
make on educated estimate which is better 
than nothing. An estimate of the salt con 
tent of die collected discharges can be made 
on the basis of data documented in the liter 
oture or by direct analysis. Tbo foDowlng 
general rules bold for the gastrolntestimu 
tract 

Chloride— 

100 mEq f\ throo^voat 

Sodium— 

High odd gmjtrio |atce 15 mEq /I 
Lowmdd gEitric)ak*: eOmEqyi 
Dnoden*] fnico: 100-140 mEq /I 
PKVCTwdc Jolcer 140-180 nxEq /L 

Pot ant um— 

Stomach 15 mEq /I 
SmjJl boweL 15 niEqyi crcept tn 
bowel obtoactlon or lleoctocny dljmrhe* 
In which thli may reach 70 mEq /I 

Secondly tbo patients weight should be 
followed closely Weighing every day or at 
least three times a week. Is essential Plapid 
gains or losses are undesirable, indicating 
massive fluid iblfts In tbe unstressed starv 
Ing patient a slow loss of about 150 gm 
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about SO gm. of lean wet tbomo For ll»ls 
rcBioTi a positive nitrogen balance of 5 ^ 
per day a high rate ot jpontancoui anabo- 
lism rejult in the accumxilatlon of only 
150 gtrL of weight per day On *uch a basi* 
It tavet approitmately a u’celc to gain 1 kg. 
Minor fluctuatfonr in water btdance and 
didly happenstance difforencei tn the tim© 
or condition of weighing yeiD masl this 
nnall rate of gain unless special measures 
are taken to observe it 
The most Important almonnalitlef tn con 
valesccDce during this phase arc continued 
sepsis, continued activity of parenchymatous 
visceral disease, hemorrhage and disorders 
of the intestfool tract, particularly diarrhea, 
obstruction and paralytic ileus. XU of these 
either Increase the length of tl» period of 
catabolism, or postpone anabolism ny lower 
Ing the ability of the gastrointestinal tmet 
to resume Its functlous of Ingestkra and 
asslmtlttHoo 


FAT GAfNi LATE CONVALESCENCE 


Endocrinology Little is known about the 
endocrinology of late convalescence. In the 
female, following ertenslvo Injury wrgesy 
or bonu the male type hdr growth ctuuno 
teristic of the catabolic pltase disappears 
and the female ph^cul appearances return 
Normal menses lllcewise rotum Tbe rcla 
tionshlp of this gonadal renaissance to the 
Other metobollc dianges Is nneextotn 
The Wound, Duriog nitrogen onaboUim 
tbe wound becomes a red. raised cfcotrls, 
ofte n somewhat sensitive to the touch. As 
the patient posses into tbe later nbaso 
of convalescence, the wound gradually 


broadens, softens, turns white and may bo 
cotne concave or wrinkled. Tbe Eno suture 
marks often are obliterated completely 

Mcubolism and amlcal MaoMgmcaL 
During this time the patient U observed to 
have returned to tero nitrogen balance if 
convalescence has been normal and com 
plete. Zero nitrogen balance Is tbe nonnaJ 
state of the intact adult yvlthont gains or 
losses of yveigbL 

Despite *«ro balance of nitrogen, potas 
shun and sodium these being the elements 
which we have cocslJerod throughout, tbe 
patient continues to gain weight Measi^ 
rooits of total body w’ater demonstrate ^ 
body water Is constant during this 
of Wght gain which 
wrichl scuta IJ hJ accumulatioo Mt 
vlSS rOTawl bm b«n chronlcllr or 
Kvwdy nf 0 , has imdcrRcpo major 
which has bcCT followta by raumptho of 


normal gaatrolntertiual function no dab- 
orate methods arc needed to dofermine tlwt 
fat Is being gained during this time Normal 
body contours are restm^ and clothes fit 
oQce again. 

Tbe patient quite regularly leaves tbe 
hospital during the ipontaneous tmaboUc 
phase of concrescence. For the body to 
regain fat norniahy tb© caloric intake must 
be slgnlBcantly In esccess of tbe dally energy 
output If a patient is “borderline’* as to 
calories because of some disorder of the 
gastrolutettirud tract premature return to 
work wHl interfere with fat gain the patient 
will appear to have had a nonnal convales 
cence In every other respect, but he will not 
regain hli noiroal weight An example would 
b© digestive dlsordcn after subtotal gas 
trectotny Therefore, if an Indlvldtial is nert 
doing well os regards appetite and cakrria 
tataJA he should be dlstipuraged from as- 
suming foil activity until wei^t has been 
r estored. 

COMMON ABNOILMAUTTW OF 
CONVALESCENCE 

Zn some of tbe ooEDn>G<c abocvraalities of 
conviileacezice, die basis of care lies In on 
undentaodlng of the variations which they 
present from tbe itormal cadocrtnology and 
mctiibollim of convalescence. In many in 
stances such as renal failure debpnfratlon 
from ertrarmol loss, fractures ana sepsis 
there ere many details of pathogenesis mag 
nosls and dally care which wlD not be men 
tlooed. In ad fautanew, the surgeon must 
reolize that surgical judgment based upon 
a careful history an accurate esamlnation of 
the patient, tateUlgcnt selection and cv^ua 
tloD of laboratory work and * ray examlna 
titms must take mst place In his care. Sick 
surgical patients are problems in surgerj 
first Their metabolic disorders may be of 
central Importance in their recovery but 
without good surgical judgment, metabolic 
care Is wnited, A patient %'rlth continued 
fever continued endoertoo activity con- 
tinued high nitrogen lots iu the uri^ con 
tinned couservati^ of todlum, all duo to a 
fubdiaphragmatic abscess, must have the 
nbsceu suspoctod, dlamosod and then 
drained- The adequacy of Mi metaboUe cure 
may determine suivlvil In the end, but com- 
petent surgery comes first If disease is over 
looked or surgery dumsily perfoimed, all 
«he is fu \'ain By tbe same token, it avails 
little If body chwalstiv is nonnal whfl© un 
treated thromboenabolism continues Its lethal 
course unrecognised. Patients are helped by 
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of aimrwtnlnm cliljjridc* nnH pnln^^liim tlilo 
ride and In llie con«HmUoin rrplnccmcnl 
of cnirarrnol of cl>lori<lc and of «) 

dimn U the most Inn^rtant ilnple itq) In the 
pm-mtlnn of loTwlolInnlc alkalcnlj Carr 
must be taken to axtrid o^•c^admln^^t^a!l(m 
of todlimu 

Hj-pokaUcmle nlkalmls cbnmctcTlstlcan> 
fofkmi 0 perioil of potassitjm dqirixTitlon 
wben Drinnr\ ]Wlas\i«mi Ims Is Increased ns 
In U>c noslopsTBlIvT slati and In tlw prrs 
oner of eslrarenal potassium k>ss jucii ai 
oecun In \tpper Raslrolntestlnal dlseaio But 
the full blown ts-ndrome can occur ultli tlw 
loss of ooK 100 mEq of potassliim If alLa 
losts b sudden and srN*CTC. TIk' replacement 
of potassium Is clrari\ of Importance 
Amounts os great as 120 mEq per da\ ma\ 
bo ghen Intraxenouslv In trratmenL Bfri the 
c§cct of poitmium tw/minfrtra/lon on tcrum 
pcrfasjfum iriff he riIw/) 7 Kjfnring if the alka 
halt Ttmahis imcorrectnl Fortunate!) po- 
tassltim chloride acldeses Iwtli obf^Ivei 
Jfanullancouslj 

Operative stress makes lopakallemlc olka 
kMls mudi more scsttc. Tlw sjTidromo Is 
most commonK seen in postoperativ'o na 
Bmti. Tlic admlnbtmUon of ACTII to aliji 
lode fubfects produces a uxinening of the 
^fkaJosb and hepokallCTnia- It is thus door 
that tissue stress plavs some rolo Itcro and 
H is our Interpretation llmt stress acts by 
hloddng the urinar) sodium crcrctlon (al 
dostenmc effect) whldi would oUktvsIjo 
hdp to compensate for the alkalosti Tlie 
Important point again is to a\*old ru^ciy In 
dkalotic patients imtll tlnrir alkaJosb Is cor 
rected. We regard on) prconcmtlvT corbon 
dloride concentration In plasma over 30 
os dangerous In tlib regard. 

F^nall) the electrocardiograph b useful 
■nd provides a check oo sudi patients at 
dght or at tiroes %vhen scrum potassium 
c»centration is hard to meaitno but the 
*-^^*^>cardiomTjphlc changes arc not duo to 
changes In the serum potassium concentro 
alono and an electrocardiogram cannot 
replace quantitative analysis. 

The recover)’ of poticnti witli bypoknlie 
mic alkaJoslj does not depoid solely on 
r^toratkm of the chemkau values of the 
hlood or the dectrocordiopsun to normal, 
™t instead on solation of the basic problem 
d gastrointestinal function The patients 
ofo Is threatened by hvpokallemio nRalnrig 
•nd Its prevention or treatment is of first 
rank i mpo rtance, but the restoration of nor 
mal gastrointestinal function must come also 
to produce recovery The repair of the bypo- 


kalkmiia will I)clp promote resumption of 
normal nciiromrjscular function In the gut 
as well OS tlio ireart 

Kfpotnnich) The Low Sodium Syn 
dromes. With the hicrcaring use of flame 
pliotomclr) for tlio study of plasma base 
patterns tlrcrc has been observed a largo 
group of surgical patients w’llh low scrum 
sodium concentrations often as a feature of 
severr Illness Since the sodium ion conren 
Imtkm Is tltc most Important single deter 
minnnt In tl»c senjm osmolarlty a patient 
witli a low serum loditrm usually has a 
hvpotonic scrum and extracellular fluid with 
an excess of w-atcr both within and wltboat 
cells Not infrequcnlU a hlgl\ scrum potus 
slum concentration Is obscrv’cd w-ltli the low 
sodium. Since It b one of tlic functions of 
tlic life process to provide cenular energy 
ubicii maintains a higli potassium concen 
tratlon and loss sodium concentration within 
tlic cell and tlio reverse outside. It b evident 
timt one of the manlfcstaUom of cell illness 
and death wiQ bo tlio abolition of thb gra 
dient o fort Idjtochcmlcallv establbhed by 
many observers Because of thb fact a low 
scrum swUum concentration b often asso- 
dalcd w1l)i scv’cro Illness and its passive 
repair b\ sodium infusion quite unavailing 
Tlio repoir of tlio priman pathologic proc 
CIS b followed by restoration to h^th and 
Isotonkity togetlicT Under other dreum 
stances, on attempt to restore the sodium 
level may bo lifesaving. It b therefore 
wortJi while to discriminate among the v-ari 
ous hvpotonic syndromes 

1 Chitrlght adrcTwl failure Involves nn 
regulated urinary sodium loss as has been 
mentioned- Analy'sb of the unne for sodium 
b, therefore tlie first step in differential 
dlagnosb of liy’ponatremia. If in the pres 
cncc of o serum sodium concentration below 
130 mEq /!., the urine sodium, in the ab- 
sence of infusion, b over 30 to 50 mEq /L, 
adrenal failure or renal failure should be 
susi>ected, and suitable differential study 
should bo undertaken. As a first step in thb 
study the resixmse of the renal sodium out 
put to DOGA b useful in discriminating 
renal from adrenal failure. 

2. Large extrarenal louet of sodltun can 
lead to a low serum sodhun, particularly if 
replaced Inadvlsodlv by a large amount of 
sodium free water 

3- In the pretence of uremia with a high 
nonprotein nitrogen or diabetes with a high 
sugar or possibly other situations prodocing 
high crystalJoid concerUratton* mild hypo- 
natremia can coeibt with serum botonldty 
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a day as fat is oxidized, is to be expected 
until oral intake and anaboUnn are restored. 

Thlrdlv do not attempt daily urinary elec 
trolyte loss repkeemenL It is a great mis 
take to restore to the patient the fo^o^Vlng 
day the amount of water or sodium lost In 
tbe urliw the previous day Renal eicretory 
mechanisms for sodium, chloride and water 
are in part reguktory of extracellular vol 
ume and add base balance The result of 
readministration of tb© sodium excreted in 
diuresis can readily be imagined. If tbe pa 
Rent is having very large nrine volume*. It 
Is also unnecessary to try to restore them 
each day unless one of the very rare renal 
tubular lesions Is present In most surgical 
patients high volume* or coivcentratfons in 
the unne Indicate Important renal compeo 
jatkra for irregularttles of intake. For this 
reasoQ, we allow 40 taEq of sodium, 40 of 
chlori^ 40 of potassium and L200 cx- of 
fluid oedi day for the urine ontpuL This 1* 
a sound basis for treatment and wlD avoid 
serious error if renal ftmetioo li nomuJ 
Insensible loss through slda and lungs totals 
about 750 cc. per day In a nonnal-sized 
adult male 500 cc. for the female If there 
is fever hot weather or dyspnea, this mav 
be tremendouslv tnereasei Dvspnea witn 
fever is the most effective combination In 
Increastng the extraresLal loss of water 


come adfusted to lower levels of extraceHn 
lar volume and they also become adjusted 
to some degree of senim hypotonldty As 
bos been said so aptly the acutely unbol 
onoed patient sbo^a be "nudged,” not 
"swept,” In tbe right direction If toe patient 
Is an older individual with some degree of 
heart disease the attempt to restore all past 
losses In one day may well result In a ratal 
outcome As in all things in medldne, a care- 
ful history of Intake and loss %vill set the 
stage for intelligent treatment A wdght 
gain for three to four days Is to be expected 
as the debt Is restored. This Is the only ex 
ceptiOQ to the basic rule of parenteral ther 
apy avoid weight gain 

t*otasaiuin Loss, Alkalosu, Hypokallemia. 
In the past ten years there has become 
recognized a syndrome usually in post 
operative patients consisting of distentioo, 
ileus, lethargy fever weakness dehydration 
and electrocardiographic evidences of al 
tered neurorouseuW excitability With this 
there Is found a remoiLable chemical sftiia 
tioD conslstlnc of metabolic alkalosis (a high 
carbon dloride vvith normal or high sodium 
and often a knv chloride) bypokaliemlB (a 
Imv plasma potassium concentration In tlv 
range of to S.5 mEq per Utsr) and an 
add urine seemingly paradoxicaL Some de- 
gree of aantemla may coexitt If dehydration 


through the longs to figures as high as 2000 
cc. per day 

Armed with a knowledge of what has 
come out of the patient, and with on esti 
mate of the extracellular concentrations re 
matntng, the fUTgeon con approach his dally 
intravcnmis therapy with accuracy and con 
viction Under coodltioos of gastric obstruc 
tion Intestinal obstruction or diarrhea, the 
amount of fluids required per dav may of 
course be massive running as high as 8 to 
10 liters in certain Instances By sharp con- 
trast, toe small, chronically ID female with 
congestive failure who has been vomiting 
from digitalis toildty may be overtreated if 
ihe receives 150 cc. of saline solntion. Clnr 
Ity of concept and accuracy of plan are 
«*«itiall , 

If the patient comes upon tbe scene with 
«tabHsbed dehydration, tbe sitnatlon Is 
much more compUcated btesuM the «UUo 
debt of the paHent must be made up du^g 
the course ot the Errt few day^ du^ 
which malnteMnce t. also ea«E^^ 
most importaut rule In a 
rvith nuTcase. has ^ to ^ tto^ 
tatton to matte up the tahe ^ ^ 

mddenly or on tbe first dav PaUents be- 


if sever© 

A considerable controvertv has turned on 
this matter particularly on the question of 
whetber tbe potassium loss produces the 
alkalosis or tbe alkaloslj lowers the potas 
flam concentration and, indeed, on the cen 
tral question of the role of potassium loss 
Itself In the syndrome. There axe several 
important facts which have emerged and 
which permit an understanding of the sltna 
tion and, better still, effective prevention 
and treatment 

Hypokallemlc Hlkakals nsnaHy occurs In 
patients who have been elkalotic prior to 
furgeiy or In those who have had an extra 
leoal loss pattern after lurgeiy which could 
be expect^ to produce alkalosli. Examples 
are patients with obstructed duodenal ulcer 
with preoperativo slkaJoslj or those having 
upper gastrointestinal surges (pancreas 
stomach) in whom postoperative gastrodn 
testlnal loss has been preoomlnaDtly gastric 
fuice. Alkalosis can oe danooitrated to 
lower the plasma potassium concontration 
egpe rim eo telly In most surgical patients 
with this disorder the alkalosli appears to 
be the important primary evenL The pre 
oention of aVailotU by the preoperatlve use 
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tntntinal caittvr and ilironit conpcsUvr 
heart fnlliirr TltotiRli llirsc tliroo cnllHn nrt. 
sccmhipK of far dlfTrrmt cIIoIorn Ondr 
effecls on l*o(l\ compmUkm nrr ^linUar 
Then* h n Insi of utIrIiI dno In Irm of l>o{h 
fit anil Irm tl\Tnp After n fr\\ monlht of 
iHont most of tl>o axailnhli IkxIn fn( lias 
been molirt/red ami ot/<I/mI TIktc If 
therefore b rrlatlw Incrran In IkkIj water 
lirpeK extract llnlar lircanw of (Ik* lost of 
fit wmcli occoploi (Ik* nonaqneoot phase of 
bod\ composllkm In addition tire chmnl 
call) Jrpkied patient sliows a marked (end 
cnev to rrtafn salt and wntiT Tills It respon 
slHc for starvation ctlerrw If tlicro It dli 
case of heart or Ihtr this water and salt 
retention U Rrrallj accvntnalcd at Imt been 
known for centuries Tin dironlcallj de- 

f ilctcd patient approaching surgert Is tlicre- 
orc a patient wIkj liat too little fat, too 
Irttlc lean tittne too much I»od\ water loo 
much of whldi Is estracelhdjr water and 
loo much cttraccllular salt (sodium and 
thloriJc) la his l>od> IIU rerx'^mso to 
trauma Is quite diaractcrtstlc The depres 
of eotlnophlls and rise In lilood and 
urine steroids arc quite active Init tlics are 
VCT) transient The quantItat(\*o steroid 
changes are not ottit and tlw) rapidly 
reNtst to normal Tbo loss of nitrogen In the 
urine Is not great and tlic patient \s'iU return 
to porithe kilanco with Ion> calorlc-nltrogcn 
rstka. If ho Is managed “gently" ond water 
■ud salt owrloadlng axeided, the chroof 
call) depleted patient 'dll pass through hU 
*urgkal experience quite ui>c%xmlfuU) and 
wound healing will usually bo quite normal 
Although sudi careful management 'vUl 
unially produce a well lieoled >vound and o 
mccessful con\Ti]escence the over-oil Ind 
doice of wound dehiscence, or primary fall 
of fibroblastic union Is slightly lilgbcr 
m tbfa group than In prevknislv \vcn nour 
subtecti This Is especially true of jra 
dents with cancer particularly if tbo diieiso 
hu r»cbed the Inoperable stage Nooetho- 
»*•*, the Inddenco of dehiscence In the group 
« a whole Is low In absolute terms— about 
^per cent The remarkable thing Is 
Rtven good tedirrique in dosing sudi a 
wonnd, adequate vitamins, avoidance of salt 
oveilMdlng^ the great majority of these 
wo^ do heal well despite advanced tiisue 
an example of the meaning of tbo 
hi^ btologlc priority of tbo wound in tbo 
convalescence. 

If blood lots bu been a port of the depict 
'■lood volum. will 
b, lo^v ixntioulariy In Iho rod cd] Wion. 


If blood loss has not been prominent tlicse 
wnslctl patients comnKml) liavo a normal or 
high blixxl stihmio with a dcfinllcl) clm'alcd 
plasma volume and a slightly low licmatocrit 
reading Mossixo transfusion of tlicso pa 
tients prcopcmtivclv Is based on tbo impres- 
sion often cnoncous tlial they liave a 
dironic blood volumo defidt Tliii impres 
ston Is based on the slightly kns hematocrit 
reading. Tlic transfusion will load down the 
drctilotlon with excess fluid only to ember 
rass onesflictfc and postoperative manago- 
ment If these patients depleting process 
has been accompanied by true hemorrhage 
their red cdl mass may be very low and 
the JiidIdo4is use of whofo blood transfusions 
or of pock-cd cells may be quite valuable 
Bewnre of sudden Increases In blood \*oIumo 
In depleted elderly potlcntil Again “nudge," 
dont “fxvTxmp" the depleted Individual 

Depleted juUents have lost thdr “meto 
bollc reserve*” and or© e x t remdv sensiti\-e to 
scx'cral metabolic challenges. First among 
these is Infection Such patients have iJttJc 
ability to u^ithstond tim catabolic ras'ages of 
sepsis and il tlwj ore o\trrtak-en by lm^\e 
sepsis they will rroquently very rapidly sue 
cumb Second is roasslvo Injury Such pa 
dents con ^vithstand gentle management ond 
surgen which b not too extensive* their 
wwmtis heal nicely If the tissue insult Is too 
great, such patients do not rally well, will 
de\Tlop rtajal hepatic or pulmonary foilore 
and falluro of wound union, and \vilJ sue 
cumb ThlnDy these patients ore very vul 
ncrable to o^■eradm^nlst^ation of water and 
salt, serious positi\*e balances are qulclJ\ 
established, with resultant hemodilutlon, 
hypoprotcinrmla and pulmonary edema. 
Cou^ rull cjc e t are poor effort small and 
aspiration common The cause of death ob- 
served at postmortem examination usually 
Includes “broncbopneumonla" or intersHHfll 
pneumonitis. There may also be pulmonary 
edema and a mixed renal leskm. In some 
Instances the pathologist can cast little light 
on tbo mechanism of death. It is for these 
reasons that staging of procedures and dex 
terouj gentle surgery with careful metabolic 
management are of such importance in 
chronically depleted individuals. 

It should be emphaiteed that patients who 
have lost one-tenth to one-eighth of body 
>yelght largely as fat, and who still have 
strength to wall vigorously around the ward 
with good vital capacity and normal extra 
cellular chemical balance are excellent risb 
for eitenii\'e suTMiy They are in many 
vray* a better risk for surgery than i* 
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The abnorranl cryTtaDoId flUi up the solute 
total to normal 

4 After frouma it U a common phcoome- 
non to find the sodium concentration low 
and the potassium high. The range hero Is 
not great 

6 If none of tbo above four obtains 
(adrenal renal failure, cstrarenal loss. Iso- 
tonic hyponatremia due to c^tallold excess 
normal post traumatic “ihlft’^) one is prob- 
ably deding with hyponatremia as a manl 
festation of diffuse ccUular Illness and the 
problem therapeutically Is whether or not 
the use of cODCcntrated salt solution la ad 
visoble. 


If tbo patient Is edematoia and suffering 
from dls«ise of heart liver or kldnevs tl»e 
use of concentrated salt is very dangerous 
There la a weal&i of evidence that sutii pa 
tients have an excea of body sodium ol 
ready Tlietr basic defect Is an tnablllly to 
excrete water and an inability to exclude 
sodium from cell*. 

If the patient Is not edematous a cautious 
trial of 300 cc. of a 3 per cent solution of 
sodlnro chloride datlv foe throe dayx, with 
observation of clinical and chemical effecO 
is justified. Particular attention should be 
paid not only to the se r u m sodhnn re- 
sponse and urine output but also to the early 
signs of pulmonarv edema and to the hypo- 
pTOteinemia which may result If the patient 
has been on a Ionv Sahara dkt and mor 
curial diuretics, the therapeutic trial 1* espo- 
dahy worth whll^ it should be realized mat 
some degree of body defldt may be present^ 
though rare. 

In any case it is of flngular importance to 
bear in mind that general nutritional care Is 
often of greater effeedveness than an exdu 
five interest tn the serum sodium concentra 
tioo alone Repair of ancania, avitaminoils 
and bypoprotcdncmla and, oberve all, atten 
tlon to caloric Intake In tbo chronicany Ul 
may be the roost effective steps In restoring 
the scrum sodium to normal and the patient 
to normal beoltb. 

ProUraged Iniravenoas reeding. If tbo 
patient I sepsis or eitrarenal lasses are con 
troDed but lurgicol convalaccDce rtffl m 
not proc«d beoinM oi gatrolnlMHMl ^ 
cultv requiring prolonged Intravcnom fc-d 
tag. . .pndal nutriUomU le^g iJ 
du^ ^ eamplo b to b« 
a fJhxstioo as forcibortcmlng of tbo bow-el. 
mjdfmcHonlng gutrointratoal 
cophngrol obrtmcHon or chronic pcritooral 
tnfectioo vtith Ileus. 

Total tatravenou* feeding Is i>ev« wholly 


fuccessfnl in the sense of providing sufficient 
calories and nitrogen to achieve anabolism, 
resumption of weight and strength It ap- 
pears that introduction of food into the 
gastrointestinal tract, as planned by nature 
Is still neecssoT) It Is Important to empha 
size that. In certain siuglcal conditions 
Introduction of food into tlw gastrointestinal 
tract may be done by means of gastrostomy 
or johmostomy maliig prolonged intrave- 
nous feeding unnecessary O'-casional failure 
to recall the Importanco of this procedure or 
tnablUtv to perform this operation with the 
accuracy and gentleness required has pn>- 
duced tragic result*. 

When such an operation is inadvisable 
because of more distal disease In the gastny 
tntatinal tract, prolonged intravenous feed 
log may be undertaken with the following 
general rules in mind 

Water sodium, chloride and potassium 
should be pro\1ded daily 

Tlw administration of water and salt each 
day should bo carefully gauged by roeasured 
ohservatiOD of the patients weight end of 
cxtiarenal losses- The patient should not 
gain or lose weight rapidly He should be 
expected to lose abont 150 to 200 gm a day 
as his fat stores are burned. 

One whole blood tran*fnsIon should be 
given approtimately each Nveek to pruvldo 
truce mincrali, electrolytea and esythrocytes 
not found in pharmacologic solutico*. 

Adequate Intake of vitomtns is vital. 

If the patient Is unstretsed, lio will onabo- 
Uze f rom intravenoiij protein hydrolysate 
If odequate calories ore also supplied. Tbo 
provision of amino adds in the for m of 
protein hydrolysates finds Its maximal use- 
mlness here 

The prmisioo of adequate calorics is a 
challenge. Coocentrated glucose sohition 
given into a caval catheter and the use of 
alcohol and fat emulsion may all bo useful 

But, above all the patient should begin 
enteral ingestion of food as soon as possible. 
During the transition phase one slwuld re- 
member that parenteml provision of ghicoso 
*kills appetite' In a chrooicnily ifl patient 
whoso stomach Is not accustomed to accept 
Ing food and who has lost tl>e habit of appe 
dto. It i* esseutial to omit the provision of 
intravenous calorics for a few days so as to 
stimulate appetite as the enteric channel is 
reopened. 

Prropcmtfve Qodfly Deptetion- The sur 
geon frequently must operate upon iiaUentj 
depleted bv chronic disease. Commooest 
among these are chronic sepsis gastro- 
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lntnicapv,iUr nil)cnpltal fniKirnl nrck free 
turc uHIIj iti nilnlmnl mrtalwlic rrsjxm^c* 
li Ira apt to iK’al to rckhI imlou 
Tlw cxtmst\‘c uTHind of wnr mns taVc o«j 
aoatonitc form Ven tx-plcol of n large imm 
Wr of llic tcrioiulj ^-otmded h n umiml 
duo to mnltiplc pmctroUng fmgmonlf of 
ttrtrtlcTv mortar or mlnr and In 

\-oi\-tng Injuries to tlie jVelrton llie IkhI) 
carttlcs and hollwN ^^sam TIk* roitiU is 
manivT blood kKi contamination of in 
lured tissues and large cross wxllonal 
trauma. 

From tlto cs’ldcnccs asallalile tlie endo 
crinc response appears aUo In l>o ra assist 
The omotint of adrt'ruil medullarj activits 
ohs€T\‘cd In slwckcd soldiers Is greul and 
this usMikl lead im to bellc\'o tlul tU cortlcol 
steroid output also is Imposing altlimigh 
fess-or data arc asTjUablc Eosinoplill cotmU 
are low for mans dasT and ulicn tlun grad 
uaHy resume a filghcr smluo Hk^ maj iIkti 
be nbscrs'cd to l>e at estremol) lilgli IcstIj 
fSOOO to 4000 cells ptT cu mm,) for inan> 
o4n or weeks. The amount of lurgerj In 
ssaeved is great as fractures mvut Iw set. 
bleeding stopped, desitollzod t($»(c d6- 
brided and IwUoss s-isccra oitltcr repaired 
or exlCTiorized The actual extent of llw 
trauma, viewed os a pb)ilologlc Insidl to llw 
patfent, is the product of tltc initial cross 
sectional trauma ins’oU'^ the total blood 
lost, the duratfoo of time which cnnici be- 
bvoen the initial Injur) and lltc completion 
of definitive surger) and the details of tlie 
surger) Itself The latter includes 
debridement and InxmobiUratlou. 

metabolic response which ensues Is, 
therefore, doubly large, not only because the 
t™uro* is large but because It cluiractcrii 
ac:a% occurs In tb© athletic, liealtliy and 
'mI >'’^g adult male liemark 

degrees of body wasting are observed 
padent may lose 25 per cent of his 
body weight in the first month. If sepsb 
can be controlled and visceral function 
(P^mticularly resial function ) nmlntained, 
too padent wUl convalesce if he finally has 
te adequate oral nutrition Only 
through this mrflum con convalescence be 
assured. 

Special problems of shock, tbe blood 
and renal failure present tbemselves 
r^ularly among the severely wounded. The 
three are interrelated for the clear rea 
•On that M acoirato Imowledgo of blood 
s-ohnne pJ^ology Ii eoential to the treat 
shock, renal falfure usually foDowi 
shock and the post trauma metaboUim Is a 


Weions cause of liy'iKTkalIcniia in this set 
ling. 

Conllnurd oligemia In the commonest 
cause of contlniuxl shock, TIio term “Irrc 
xcrsrtdo iliock" should not be used in llio 
ease of these patients More often than not 
it mcnfl) hides ignorance of other focton 
mcii as pnntmotliomt liemopericaidlrim or 
conthiiied uncontrolled licmorrliagc all of 
whicli ore susceptible In treatment wliercos 
the concept of IrrmxTsIblc shock only con 
notes Impelcssncss 

Once iliock has doolopcd tin* nmotint of 
transfusion needed to restore tlw circulation 
is greater tlwn the cstablUlied deficit be It 
eitimfllcd 1)> bistorv or measiuxd directly 

If oliguria persists tlie steps outlined 
slntild 1)0 followed with care to avoid mcr 
loading llio policnl with inhravwKHts thcr 
np> 

nums, Tlie metabolic y-arlants of a bum 
ore most clcnrl) seen in Uv'o respeets First, 
iIk) water and salt picture Is different from 
tliat ojoociafed with any other form of 
traitmo A major bum prwuces a large ac 
cumulation of edema under the area of 
tlicrmal trauma, mWng to thermal damage 
to caplllarici. Tills segregate* a large y-olume 
of w-atcr and salt yyiilch Is deriv'edfrorti the 
plasma volume, reducing the blood volume 
w^th a resulting high hematocrit reading. 
OUgcinic shock supcrv'cnes unless adeijuate 
plama volume support is carried out ^vith 
some sort of coDoid-contalning fluid, of 
which plasma or one of tbe plasma expand 
cr* Is by far tlie most commonlv used. When 
gjveo Into the plasma to maintain plasma 
volume these in tiim leak out in part into 
tbe burn. The result is a large accumulation 
of water and salt which produces an eori) 
^velght gain and strongly positive water ainl 
mil balances- Positive »<xlfum balances in 
patients with major bums, early end ade- 
quately treated, may range bertveen 500 and 
1600 mEq jn tbe first forty-eight hour* 
depending on details of therapy Tbe weight 
gain wblim results la accordingly tiniqoo. It 
average*, in oiu- experience, verv close to 10 
per cent of the initial body weight of tbe 
patient and this correlates yvith tl» fact that 
tbe extracellular fluid space I* expanded to 
approximately twice normal After two to 
davi, this fluid is excreted, weight 
rapidly falls and a convalescent pattero de 
manding caloric intake and more reminiscait 
of other forms of trauma is resumed. If renal 
insufiBcioicy oocurs and diuresif does not 
take place, convalesconce is interrupted and 
rec ov er y Is rare 
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ovorfed, obese man or woman with a tro- 
meodous omentum full of fat, detreased 
dlaphracmatlc excursion and flabby musdet. 
It is ri^tly emphaiized by the rrutrltioDlstt 
that the greet hazard of the American popu 
lation 1) not malnutrition but overautrition 
and this ii very true in turgery 

Infection. Acute sepsis without trauma 
has in itxelf many of the metabolic and endo- 
crine arpocti or acute trauma. There ii a 
speeding op of the metabolic wheel, result 
Ing in rapid lo« of weight due to oxidation 
of fat and loss of nitrogen. There Is an 
adrenal secretary increase and eostnopenla. 
There is also a dear-cut tendency to retain 
wa ter and sodium. If sepsis complicates sur 
gcry and is rapid in onset after surgery 
mere is a mark^ tnteniiflcation of the dint 
cal and metabolic effects of trauma. The 
patient looks much sidcer his fever is higher 
the nitrogen loss Is Increased and body 'vast 
ing is oven more rapid. If the InfectKm is 
quickly brou^t und^ control, as by drain 
age of an abscess, exteriorization of dam 
aged bowel or effective admlnlstratkm of 
antibiotic*, the patient will then pass into a 
recovery phase quite normally 
When me sepsis eristi for a longer period, 
u in unresolved peritonitis Infectoa open 
woimds, or osteomyelitis after fracture the 
continuation of sepsis amound to an tndeff 
nite prolongation of the catabolic phase of 
meta&llsm With continned leprii aod puru 
lent discharge, even tbou^ the temperature 
be iKirmal, the pulse Is devated and meas 
uiementi of metabolism show that the eosln 
ophil count Is dmvn the serum steroid level 
remains elevated, wound losses may bo can 
fiderable and the urinary nitrogen lou per 
lists The preseoce of sepsis thus prolongs 
tbe catabolic phase after trauma and, more 
importantlv postpones for as long as sepsis 
Is active the cortlcold withdrawal phase and 
resmnption of normal anabolism. 

This fact has several extremely important 
corollaries in clinical management The ob- 
ligatory catabolism of sepsis in its acnte 
febrile phases seems to be a counterpart of 
the obHgatory catabolism foAmvine injury 
in that it Is difficult to affect either the cUni 
cal course of the disease or the rate of 
nlliogm Ion to tl» uriM by *« 
o( Wo tatata. But a, tho acute tofe^n 
i, talaally cootroDed, the patimt qtoddy 
pasK. iSo a period to wU<^ U 

Importance. Ii chronic to^“>^ 
thToroviricm of tht> fataie may be 
SEt and fhreatentoa nutrittaj <Wt^ 
develop rapidly A ready eiamplo li found 


In the late burn with Infected open 'vounds. 
After only a week or two of thoughtless 
neglect, such a patioit wlH show anemia, 
avitaminosis hypoprotrinemla and edema. 
Under such ctrcurmtances the adminlstra 
tion of large Intakes may be extremely bene- 
ficial in reducing the rate of body wasting, 
even though anabolism has not yet been 
produced. Patients with chronic septic proc- 
esses furnish the chief examples in general 
surgery of the usefulnen of forced feeding, 
on indwelling gastric tube being used whm 
needed. 

Fraaores end Ejaenrive Wound*. Certain 
endocrine and metabolic feoture* of frac 
ture* extensive woimds and burns are 
worthy of mention because each has endo- 
crine and metabolic characteristics which 
set It apart from the stress of primary elec 
tiv® anesthetized soft tissue trauma. All 
three are examples of the importaocc of tbe 
wound In detominlng the depth, duration 
and details of eoriy catabolism despite the 
similarity of their initial endocrinology 

Midshaft fractnre* in young individnali 
produce a very intense nitrogen cataboUim 
which far outlasts the early period of endo- 
crine acthitv or the period of starvation 
Changes in eosinophils and blood and urine 
steroids may be no more prolonged than 
after soft time trauma. The prolonged loss 
of nitrogen, caldozn and pbospbcrrui Is qoite 
remark^le Tbe loss of caldum and plus 
phorus is trax»able in port to the skeletal 
famnobillzation which is intrinsic in treat 
ment and in pert to release of there electro- 
lyte* from the fracture site itself Tbe more 
prolonged nature of tbe wound heeling 
process required to restore the tn|ared part 
to tensile integrity Is apparently associated 
with a much more prolonged phase of nitro- 
gen loss It is for this reason that body 
wasting Ij more noticeable and that a mnen 
longer late phase of r efee ding Is essential 
There is also good ovideoce mat If intakes 
can be maintained at a maximal level after 
the first week or so the net loss fr o m the 
body is reduced even though the absolute 
nitrogen excretion rate is increased. 

Fractures whkh produce Httle systemic 
response are most dearly seen In the in 
tracapsnlar subcapltal femoral neck frac 
ture. Here a fracture which occupies as 
much bone cross section as a mldshsift frac 
ture is asioclated with very little muscle 
dlsorgaziization or bematooia because of Its 
fntiacapsular position. Tbe relatively minor 
blood supply of tbe region is ootewarthy It 
is possfbry a dgnlflcant correlation that the 
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Ihnilcd limp not (n cxct'Otl flvT tlajx TImj 
palfcnt sltould In' kept on antibintfen and 
ghm nllaiilc Raitric antacHd llirrnp) to 
axtrfd the commonest compllcntloiu wlddi 
arc tepsU and blcotllnp peptic tilcrr At tlio 
end of that thno tlic hormone ilKndd be 
“tnpcTcd off and Ok* patient* ms-n adrenal 
resnonse tcstrtl b\ the response to ACTII 
■nd b) appropriate irrine itenrfd meamre 
menu. PrecUe localization and osscsmicnl 
of the defect Is tltcn possible l‘rnk>ngr<l 
administration of ACni or cortisone result* 
ti rdaUsT adrenal InsufBdencv ssben the 
dnig 1* stopped. Tbl* must l>e taken Into 
conridcratlon In all patients operated upon 
after prolonged administration of tltcsc Iwr 
moncs. 

Renal railurc Tl»c pdijcct of n>clal»oll*in 
In surgical patlcnU sWth acute or clironic 
renal disease I* one of considerable Im 
portaixc In present-da) siirgcrv Lower 
nenhron nephrosb otlvcrwiso referred to os 
liownilc nephrosb post-traumatic renal In 
suffidenc) pigment nqihrnsls the crush 
f\T)dnm>e or tubular degeneration, b roost 
comroool) ohsenod In patients after wounds 
or operation* AH these tcrmi ore to some 
«tcnt tj-nonsmous and wlien applied to the 
ses’crcl) Infured paHent or the patient who 
ho* be« Id iho^ after surger) the\ Indl 
cate minor dlnlcal sririation* In a renal 
picture most ilmpl) referred to a* acute 
renal failure Over hsTMlilrdi of the Ind 
deuces occurrence of this f)T>drome arise 
either surgical or obstetric episodes. 
The commooest causes arc mossls'c Infurv 
hemoglobinuria, msx>globlnurin and 
mock, surgical shock Itself mismatched 
transfusions and obstetric compUentfon* In 
'living hemorrhage sudi o* prcmatiue sep- 
aration of the placenta. 

The treatment of such patients centers on 
wly dbgnosb The diagoosb that the pa 
tiwt b passing into a ph^ of renal disease; 

than oliguria due to h)’potenrioo and 
dehydratian, rest* upon the finding of a 
and falling urine output at fired *i>©- 
^'^ty despite the restoration of nor 
rn^ bk^ pressure and hydration, with a 
rbrag blood urea and serum potassium 

Once thb dlagnosb b suspected tbe pa 
should bo treated bv “balance “ m\x>ld 
tog any sudden weight gain* or losses which 
to^te sudden shifts in body rvater ■rolome 
Kaiiy recogniticin of tbe problem and ad 
boen« to thb principle during the first 
forty-dgbt IwOT may U lifesaving. Those 
In charge of the patient all too frequently 


siiITcr imdcr llw dcluslrm lliat large wTitcr 
or salt Infusions wdll “open” or “fluih otit” 
the kldncm If lj)dmlfon, blood ^■oluTnc and 
blood pressure are normal the kldnc)i will 
rcsiimo function when the) can large in 
fusion* (rntr 1000 cc. per day) only 
llirealcn life b) o%CTburdcnlng the drcola 
tion 

Consomititc ihcrnp) a\-oldfng o^’c^load 
Ing tlx; patient wdtli water and salt, main 
tainfng water balance maintaining normal 
blood N-olumc and avoiding tlic prolongation 
of sepsb will be followed b) spontanotm* 
dliimb and reem ct) In a snbstmitJal frflc 
(Ion of (1>e patients. 

Increase In tlx? blood level of urea and 
related compounds doc* not seem to do the 
patient a great deal of liarm The accuraula 
tIon of potassium In the crtracellular phase 
b tlic dilcf tlircat to life In thb disease The 
oceumidatfon of metabolic odds produdng 
nddosb b also cstrcmclv hazardous The 
rate of accumulation of both b greatly ftc 
cclcrated after injui) and they act »yn- 
CTgbticall) \\l>en Ihc^ occur and the po 
ticnl continues to be oliguric, treatment b\ 
ordlnarv mesmire* b often inun'ailing. The 
patient ibould be referred or transferred to 
o center wl)cre renal insuffidenc) b fre- 
qucnll) dealt with and w’here methods of 
artifidall) dial)’zlng these substaiKes ont of 
the blood are m*allablo Early trensrfer b 
safe or feasible* procrastinntian based on 
laiso Wpe is fatal 

Summary No single *\mnnarizlng state 
ment b possible. Normal endocrine and 
metabolic processes underlie furgical coo 
\*ale»cence Their understanding as normal 
phenomena b the key to a rational and 
effective treatment of the metabolic ab- 
normalities which are so common In all 
Reid* of furgm 
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Second, the nitrogen-calorie relation re 
Munbles fractures in that there is a very jaro- 
longed period of nitrogen loss loosely cor 
related with the dorstion of the unhenjed 
wound. It krag outlasts the period of 
steroidal activity It lasts tho length of time 
that the wound wemid crdinarilv be crpected 
to taJ .0 to heal If the open \vound pcrristi 
long after diis time as stnall unhealed arou 
it will be eatremcly difficult to heal Here 
as in the fracture, tho provitlon of nutrition 
as soon os gastrointesriiial acceptance occur* 
mlnlmiiiei the body wasting. 

Endocrine Disease, Shortly after tho de 


scrfptioa of tho importance of the adrenal 
steroids tn postoperotfvo endocrinology the 
concept berame widespread that ^enal 
failure would turn out to be a common cause 
of difficultlei in surgical convalcsceuce. Such 
has not been borne out by subsequent ex 
perience Outri^t adrenal lailure in paHents 
previomlv unsuspectepcl of eodocrtne disease 
is quite rare, but Its importance cannot be 
overestimated for the Individual patient in 
whom it occurs and there are lesser degrees 
of ohnorcDality which are roore cemmon 
Adrenal ftnure after operadon Is nuuti 
fested by high fever tadneardia, h>'poien- 
sion, oligttzia, shod; and coma. Admintstrs 
tJoD of l^e BXQounts of blood, plasma, anti 
biotics water and salt is of sonve slight as* 
sirtonce but results ore rernarkably ood- 
specific. If the patient has some degree of 
visceral congestion taitiahy this massive ad 
mfaiistratlon of parenterid fluids will ulti 
raat^y be fatal By contrast, the rcspcKtte to 
intravencras hvdrocortisono is so ttramatic 
as to constitute one of the spectacular ex 
perience* of a surgical career 

The diagnosii of adrerud failure must, 
therefore be considered in any patient who 
1 * not doing weD after surgery Tho eosino- 
phil count should bo made tad, whenever 
passible, roeasuiements of the blood and 
urine steroids should be carried ouL If 
within three d3>-s of surgery and with an 
extremely iB patient, the eosinophil count 
is over » per cu, mm, a very high degree 
of susjrfcioc should be arotis^ 

IVbedws- or not the eosinophil count is cle- 
vatedi. and If there is reasonable suspSdoo 
that other forms of hypotension end oil 
curia have here adequately consider^ mA 
Latrf, a .pseifle tWpwMo trid 
bvdtocortOTO 

catri. It iJ unfottnnote ^ 

tbtranv 'a condition in roedi 

hoOTVd tn ivbich t}« hM=nI U » 


tmail. and the possible benefit so great 
the diagnosis turns out to be correct, that 
blind tberai^y is justified. In tho postopera 
tfvo patient who has been accurately trans- 
fhseo, whose water balance has been enro- 
fullv considered and adequately handled, 
whoso airway and puhnonoiy and cardiac 
function show no important drfects end 
b bordering on iboch or is in shock, the 
administration of hydrocortisone Intrave 
noush in a dose of lOQ mg. in 500 cc. of a 
5 per cent solution of dextrose in water is # 
justified procedure. A positive responso is of 
tremend^ significance. 

In an acute emergency tho emplojinent 
of cortisone or hydrocortisone is more ra 
tioaal than ACTH since the latter Is nnavall 
ing If there is significant adrenal disease 

\Vhen the administration of hormone to 
Burtical patients is used as a disguise for 
Inadeqtiflto diagnosis. It is to bo deplored. 
When tntelUgcDtlv applied it is of course 
useful The caoso of postoperative adrenal 
fallnre is most coDamcnly tubcllnlcal Addi 
sens disease or acute adrcoal hexEvorrhage 
the latter often associated Avith the use of 
ooticoa golonts. 

When the adrenals are removed lurgi 
colly as in the treatment of carcLooma, one 
deals with portopealiv® hypoodteoocortl 
Gbta which is treated with specific adminis 
tratioo of adrextocorticol hormooes the ther 
apentfc pattern of which should mimic the 
normal metabolic and <mdocrine response to 
surgery 

Myxedema and diieaiei of the pituitarv 
also are accompanied by postoperative 
“metabolic decompensatlcrL" If these are 
present, administration of a pp ropriate hor 
mone* eilh« thjTOld, ACTH or cortisone, 
should be carried out 

ChronicaJlv ill patients, such as the pa 
tleat with the Uto bora or dte patient fo 
the later phases of peritonitis with localized 
abscess formatiem wiB frequently carry « 
resting high eosfaw^hil count and, wnen 
operated upem, the eosinophil count v?iQ 
rise to extremely high Icveu such os 2000 
to 3000 per cu. mm This does not indicate 
adrenal failure Adrenal faHoro U manifested 
not only b) a hl^ oottaophil count, which 
is an Isolated IaiKirator> observatiem also 
produdblo by a variety of other mechanisms 
including allergy but by actual metabolic 
changes the most itriling of which are fail 
ure to maintain blood irressure unregulated 
kas of salt to tbo urine and fever 

Once the odmfnirtratioo of hydrocortiaoixi 
Is started, it should be maintained for a 
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Aixirtbevlt Is an adfunct to patient care. 
Surgery as It Is now practiced, Nvould hardly 
be possible without It Alth^gh physical 
agents such as pressure, cold and electric 
currents may bo used to Induce anestbesU. 
lie practical methods for Its production en 
tall the use of chemical substances nhlch 
depress the activity of nervous tissue. These 
cb^cal agents either act s^Ttemlcall} and 
depreia the central nudel or they act locally 
and blocl. the activity of a nerve fiber wben 
aj^Hed directly to its surface. Thus, ones 
theda Is recognixed as general or systemfo 
and local More precisely local anertnesia Is 
referred to as regional or conduction anes- 
tbesla. Regional anestbesta Is subdivided 
Into types named according to the site of 
application of the drug used to produce it, 
namely spinal epidurol poraoeitebrol, 
nertie block, field block, in^tratUm and 
topical 

To be surgically useful, an anesthetic drug 
or metiiod of prodactng anesthesia must 
fulfill two purposes (1) It must abolish 
reflex activity and otiier responses to stimuli 
and (2) ft must provide musde relaxation. 
A third requirement, loss of consdousnesi 
is desfrahle but is not aKvm>'s necessary 


GEXERAL AKESTHETICS 
The general anesthetics are volatile sub- 
stances udiJch are administered b} fnhala 
tion or nonvolatile drugs which are admin- 
istered by routes other than inhalation. The 
solatile mugs differ In pharmacologic char 
acteristics from the nonvolatile. The mem 
bers in each group are similar pharmaco- 
logically and are us^ for the same pjjrposex. 

The volatile drugs are complete anes- 
thetics. They cense a blockade along the 
path from tbepcripbery to the pain percep- 
tion centers TM loss of senslbilltj is accom- 
panied by a loss of consckmsnesi Loss of 
muscle tone of varying degrees is obtained, 
depending upon the potency of the drug. 
Volatile anesthetia are inerti that Is, th^ 
arc not altered by the coUs. They are ellm 
inated unchangeo b> eihalatinu Tbe> are 
gases, or highly volatile liquids, which boll 
behnv 60 C. With the exception of nitrous 
oxide, currently used drugs are hydrocar 
born ethers or halogenatod bydnxarbonj 
Three gases, nitrous oxide ethylene and cy 
dopropane, and six Ugolda, etber vinyl 
etlir chlo^onn, ethyl chloride, Floothane 
and trichloretbylene, are used. 

The nonvolatile drags oo the other hand. 
Pace 157 
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rcjcrvolr and tlic ma5k prtn'ciiti return of 
expired giuej and obviate* rcbrcatlUng. 

4 The dosed mcllKxI (Fig. 3) permit* 
total robrcallilng of gaxes and vapor* An 
Inhaler composed of o maik and breathing 
bag i* provided with a filter containing an 
absorbent (soda Unxj) for carbon dioxide 
Oxygen to meet tho nrctabolfc requirement* 
of tlw subject if supplied from a reservoir 
Both tho semicloscd and closed types of ap- 
paratu* most be provided witli metering 
dev-icc* (flow meter*) to *uppl) gases ar>d 
s’apoTs in desired proportion* Tlw dosed 
*y*tcm is almost unlvcrxallv uxed for the 
administration of inhalation oncsthetlcs in 
present-day practice. 

Nonwlatilo drug* aro adminbtered by 
routes other tlian Inhalation No satlsfactor) 
fuhsUnccs dirt ^^hlch can bo admlnlrtcred 
orallv xvhich Induce satiifactoTy xurgical 
anertbejia. Most rKWixtilatllo drug* used in 
conjunction with lurgicol onathdia are ad 
minlrtcred rectall) or Intravenouslj The 
narcotic* and certain of the h)'nnotfc drugs 
are admlnlrtcred subcutonoonslj or intra 
im»cularl) 

Anerthotici are protoplasmic poison* 
with three notable charactcrlstlci lho> have 
a ipecial predilection for norxtrus tissue, 
they ultfanatdy affect all protoplasm os con 
centration* ore increased and Uidr action I* 
reversible within limit*. Once the drug is 
removed, the physiologic rtate of the cell 


rcv'crt* to normal. Tliis reversibility of action 
is extremely important Overdosago of cen- 
tral nerxtHts lystem depreoant* paralvra 
tho medullary center* Death results from 
respirator} failure. Tho r>crvou* system Is 
depressed fr o m above derwnward, that Is 
llw cortex fint, tho mldbraln next and then 
tho medulla. If ortifleial ropiralion is 
promptly Instituted and maintained after 
medullar} paralysis occurs the drculalorv 

3 item remains Intact. A dose exists for eacfi 
rug above that which cause* paralysi* of 
Uio medullary center* whidi is lethal even 
titougli effective artificial respiration is per 
formed These doses vury from one drug to 
tho other What the} aro for man is not 
kumyrn Tho concentration of eth}I ether 
which depresses tho heart is several times 
that nldcli causes medullar} paralysis. On 
tiro other iwmd, conccntrationi of chloroform 
whfdi depress tho m}‘Ocardhnn aro dose to 
tliose wlilch paraljic the respirator} centers 
Tho progressive depression of the nervous 
system givos rise to o succession of reflex 
diangc* yylUch aro cliiUcall} useful in oti 
mating the concentration of the drug in the 
nervous »}-*tein. Tho disappcaranco and re 
appearance of these reflexes as the concen 
tratlon Is y-oried, serve as o useful guide for 
tho odmtQiitration of anesthetici. The man 
ncr in which volatile drugs influence these 
reflax clumges differs considerabl} from that 
of nonvolatLle drugs Tbo changes caused by 
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Flgurt 1 booffistiaD tcdbo^flM. Tbe vobcUte la)utd tt wpoifzcd by bubUlnf air o t y g eo or a wiirt nif. of 
as aofftbetk (a and orygcD ( \ ) tbrougfa tK« cmUiDct ( B ) and tbe mlituie it coodocted into the tcpper 
roiplnrtory lawaga. la oral asd phaiyTtfval curgoy • cntouJa (D) oopdudt tbe aaatb«iic mlxtmv lato the 
oncrtb. A c«t>B?tnr may be uaed fw aanpbarynseol or direct ImaffiatloD lato an IntnitracbnL] ca^eter or cco* 
irala. ( From AdriaaL Tedmkjaa and Proccdinwi <rf A nct t b crtt Ccautcfy Cbarla C Tbcanat, PublltbcT ) 


are (coctmpJete onettbeda Non« completely' 
blocks the pooam of (mpukes from the 
periphery to the tKakinlc nuclei A hy'pooUc 
ftate, frcED whi^ the pjdent may be roused. 
Is obtained with therapeutic do«* Lar^ 
tV>wi produce a more profound state of oe- 
prmion accompanied by amnesia and nor 
tiki obtuiidlng erf reflei activity Doses wfddi 
abolish teto activity and prodace ones 
tboria tn a surgical senso depreai the medul 
Ury centers unduly and gire rise to dr 
cufatory and respiratory dopresrlon. lb© 
nonvolatile drugs, unlike the volatile can 
not be used os solo agents for surgical 
anesthesia- In present-day practice it Is 
coounon to combine nonvolatile with wlaUl® 
drugs. Tbc former provide sedation or basol 
narcosis the latter analgesia and suppres- 
sion of reflex activity One complements 
other The noovolatflo drup ore llgxdds 
whom boiling poinU arc too high tn ponnlt 
adeouato vapoitotion for inhalation, or they 
are aoHds Chemically the ma^^ty ore 
aliphatic compounds derivatives of urea or 
alhaloldi The alipludo compotm* are ^ 
cohols balogenated alcohols or baloE^atod 
aldehydes. Numerous dtri^tiva of “tm 
are available, the nxwt toeful of wfalrfi bm 
tte barbiturates Tbs alkaloids 
wbstances foot is, diey ™ 

Mlc and hypooUc propratla. Tho unidg^o 

uid nkSeve ihaip pafa NarcoHa 


thus possess little irsofulness as surgicii] on 
esthetics. They do bowmxr induce a 
euphoric state whicb is utillied for preop- 
erattve sedation An additive effect is ob- 
tained when narcotics are combined nith 
less mtent anesthetics such as nitrons odde. 
whlcm thereby facilitates d>ctr use. The nor 
cotia ore almost onlversaBy \j*ed for control 
of pain picoperadvely or poitoperatively 

SiETHOPf or Afi^mtSTERiSG CCAERiC. 

AfitSTnevics 

Volatile anesthetics are administered by 
ooo or a combiuatloa of four different meth 
ods. 

1 The open or drop method is adaptable 
for liquids The Hquld Is voporioed on a 
gauM mesh, becomes mixed ^vlth air Avblch 
serves as a vehicle and source of oxygen, 
and is inhaled. 

2L The insufflation technique {Fig. 1) Is 
suitable for both gases and vapors. A stream 
of gas or vapor mixed Aflth afr or oj>^ea, is 
conducted into the oropharynx, nasopEorynz 
or trachea by roeam of a catheter or a tabe. 

3 The lerolclosed method (Fig. 2) Is 
used for gases or vapors mixed \vith air or 
oxygen. A preformea mixture of gases and 
vapors is iabalod from a dosed ma^ Avhich 
communlcatea with a reservoir (breathing 
bag) The exhalations pass thiou^ a x’alve 
on top of the mask provided for the purpose, 
-A- directkawl vah^ interposed between the 
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2 bccQufo the tmaller musdes Uiroughout 
the bodj inchidfng therto of tho eye, lo*o 
tbdr tona Tho pupfla ore, then centrally 
fixed ncfpimtioo li altered little in planes 
1 ond 2 beemuo both tho intcrcostel muscles 
and tho diaphragm remain octivo As plane 

3 Is reoebeo, intercostal activity is lost and 
respiration becomes dlnphmpnflUc in ouol 
Itv Musdo tone is dhnlnlii>ed throu^ioul 
the body Tho pupils increase In tixo but oro 
not widd) dilated Corneal reflexes ore Ob' 
hmded or abolisbed There may bo some 
devotion In pulso mtc and a slight foil In 
Wood pressure. Surgery necessitating roloia 
Hon of the largo mirsdcs may bo p^onned 
In plane 3 In plane 4 complete rclatatlon 
of the largo musdes and loss of all rrfioxes 
occur EHophragmatlc activity Is diminished 
the pupils are \videly dilated Hcsplratian Is 
dlaprtragmatic, Inspiration is quick, short 
ana fedy and expiration Is prolong^ Tbo 
mlnnte xolumo oxdiango Is dmlnlshed 

In stage IV the moduDory centers ore In 
aedvo. respiratory center is the first of 
tbo n>eduJlar> centers to become complete!) 
depressed and opoeo results. Unless artificial 
respiratioa fs instituted promptly death r©» 
suits from tbe ensuing osphy^ With most 
of the anestbetic drugs employed, the heort 
continues to beat after the onset of this stage 
If artifidol respiration is instituted and main 
tairted os soon os apnea occurs 

Tbe cough refiex disappears as stage iQ 
is reached The vomiting or gag reflex dis- 
appears at the some time. Tmcheal and 
binnchlal reflexes disappear in planes 2 and 
3 Reflexes initiated ly traction on the ab- 
dominal viscera, pleura, bilum, trachea or 
broochl or by stimulation of the perineal 
structures disappear in plane 3 but may per 
sift even into plane 4 tVhen tho oneitii^c 
is discontinued, reflex activity returns In tbe 
reverse sequence. After tbe administration 
of ether for a long period, however tbo 
order erf return of reflexes Is viuiable. Anoxia, 
carbon dioxide excess boiyy sedation and 
basal narcosis with rwnvolatije drugs modify 
and invalidate the signs. Tbe signs tend to 
vary with the extremes of age. 

The electrical activity of the cerebral cor 
tex Is wropressed by anestbetics and hyp- 
notics. The reduction in the cortical poten 
is in iHOportioa to the degree of 
depression- The variations in potentials are 
demonstrable on the electroencephalograph. 
During ether anesthesia, seven typical wave 
and voltage patternj are disomible in 
descent from consciousrreis to ovodosMo. 
The pattern is different far each drug. *010 
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Fi^run4 (^anga (EEC) inefcetricalactfvItTO# 
(he ctTtfcrmi cortrt dorinff ether ao es t hni s. Seven 
levrb of activity are consisteotly apparenL As anes- 
thesia derpem the ttonml fast rb>tiira Is converted 
to a slower ooe with increased ToUtffc. Then 
of tupprestion with Intervenlnf hunts of octivlty btc 
seen. Finally to deep anesthesia, there fa a Ion of 
activity charecteitred by dattentos of the ware. 

electroencephalogram may be used to guide 
tbo anesthetist in determining depth of anes- 
tberio. Variations in activity caused by non- 
\t>latile drugs and combinations of x'olatile 
and nonvolatile drup may be detected bv 
the dectroencopbalograph. There are bow 
ever pitfalls wMcb may bcfaD one In tbe 
use of the eJectroencepbalograpb for deter 
mining depth of ancstbesla. Artifacts, tech- 
nical difiSculties with tbe apparatus, sldll in 
interpTotation of the record and tbe lag be 
tween the time (if establishment of the 
central and of tbe (^^^cu]ato^y effects of tbe 
drug limit tbe usefulness of the encephalo- 
gram for routine purposes (Fig 4) 

ABsonmo\ itivo euuinatios of 
A^ESTBFnCS 

Tbo absorption and elimination of volatile 
oi]esthefi(3 are influenced by tho folkrvvfng 
factors (1) the tensioo of cenKrentration in 
tbe inspired mixture, (2) the tidal exchange 
(3) the minute volume exchange (4) the 
nmetiona] residual air xislume (5) solu 
bllity coefficient of the drug In blood, (6) 
tbe rate of dlffusian through the ah’eolar 
membrane (7) the minute volume blood 
Bow' through the hmgi (8) the blood flow 
throu^ the tissues and (9) solubility fa 
tbe tissues 

A pressnre gradient Is established from 
tbe inspired gases fa tbe blood and thence 
to the celli. Obviously tbe higher tbe gas 
tension to the blood, tbe greater tho pnaxure 
gradient between it and the cells and the 
more rapid the safaration of the tissues. An 
adequate tidal exchange is necessary to 
aIlo^v proper mixing of the gas or vapor with 
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5 Cfc^c'i <x refaraalhlo* techaJqrie. Tb* 
cioiwd type cppa/ctoi ctraitft of * cttik (A) and a 
mbb« l»ea«ldnab«« of or 5-lH« capactty (C) A 
c«xii*ter (B) cooUfeHDg aoda tow b lotapoaed b*- 
twefu the raa»k tod breathing bag. In the drcte fllter 
tha y— tre r*ir>A,*r*rd through the caouiten by cor 
ra^ed tnbei. Valve* at the Iniet tod ocrtW of the 
canMer permh a unidirectional Bern Cate* «nd 
y*por»{D) are admftled an inlet w rctjubed 



\-oIatilo drug* *ro more labile and nHwe 
pfODCFtmoed, Pnmtmablv thli is due to the 
toertoeo of volatile drug*. The intraceHuUx 
cocceotrations are dosdv correlated with 
blood cooceotration* Variaticn* in blood 
concentration* are qoJddy reflected in the 
ceBular concentration. Thi* doo* not appear 
to be the ca*e with noovoktile drug* 


5JC?fS or ASESTHESIA 

AMrthetlc drugj «ff«t «U phyriolorfc 

r an, to >otne degre®. Hm'^tvcr the 
iges fa |!» lyrtom ra^iory 

„Tt®m Mia circutaoiy lyjteoi are tho 
^paitnt Tbo® *r®« 

furwinimce of tb® 

chfliacte® fafa deplb of itapfraU^ 
the oube and blood preuuro, llw reflex 

SLl^wd*® fa >"■»=!» ■«“' 

are tul ob»ervod cios«y 

Four stage* of tncrtbe*^ are "cogni^ 
(n Mhninliterfag volatiJ® aiugl. Ooo itxgo 


merge* into the next as the cellular coocen 
tratlons increa**. There i* no abrupt Itno of 
demarcation betivoen stages 

In stage I referred to as the stage of mol 
gesffl the patient remains conscious but is 
onabie to perceive painful stlmulL Refleie* 
remain active and the subject attempts to 
withdraw from the noxious stimuli. e>*m 
though ho does not interpret them as pain. 
The sensoriinn remains dear and tbo sub- 
ject is aware of his surroundings This sUgo 
is of limited usefulness because the patient 
Is uncooperative 

Stage II is called the stage of deUrium 
The ccTcbrnl cortex is depressca and con- 
sdoutness is lost Cortic^ inhibitions arc 
released as control of varkmt centers is lost 
The lower more primftlvo centers then exert 
their iafluoQco This stage is characterized 
by exaggerated reflexes increased tnusclo 
tone, irregular respiration, incoordination, 
■truftgltog and disorientation StimulatioD of 
an>' sort aggravates those undesirable mani 
festatioQS Excitement ii frequent and i^ns 
of sympathetic itimulalian are present 'Hris 
stage Is not only of ito vohio, but is odo 
which is avnyideii and transMsaded as soon 
os possible Fcnr and apprehension must be 
allayed and oil manipulations and external 
ttimalation held in abeyance until this stage 
has been passed. 

Stage 111 is the stage of surgical ones 
thesh Anesthesia is completely established 
and supcrfldal reSexei are abolished. Deep 
reBexos and those associated with vital func 
tion* remain active. Voluntary movementi 
are absenL Tapping tho eyeild no fonger 
evokes the so-called Ud reflex. The lid reflex 
must not be confused with the corneal reflex 
coromonlv employed b>- pbyiiokwiJt* ^ » 
guide to depth of anetdiesia in utbormtory 
aniroals The comeal reflex is objectionable 
as a guide for depth of anesthesia because 
ulcer* result from repcoted touching of tbo 
cornea, The medullary centers remain active. 
Respiration is automatic, rhythmical and 
resembles that noted to normal sleep be- 
cause cortical and subcortical influences are 
abolished and it is under sole control of the 
respiiatorv cantor*. Pulse and blood pres- 
sure which are usually elevated In stage II 
return to preanestbetio level* Stage ni, 
since it is broad, is subdivided into sub- 
stages csfled planes Stages are indicated by 
roman numer^ planes by arable namormls 
In the first plane there is no loss of musde 
tone Ocular movements continue when the 
lids are retracted and light enters the pupil 
These ocular movement* disappear to piano 
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tic* arc duo to aiphjTdtt. A* Is i1h 5 case >vith 
nitron* oiiclc narcotics basal narcotics 
etber Wnjl etber cWoroform Fluolhano or 
trichlorcthylcno Is used os a fortifying cfgent 
Alone, It is suitable for operations requiring 
pain relief NNHtbout muscle rcloratiotu 
fctln'lcno is noolrritating to the respiratory 
tract and, lilo nitrous orido, cause* r>o slg 
nlficant physiologic distiubance* If adequate 
oi)’gcnation Is maintained. It is used for In- 
duction of ether ancsthcria, Tho dilcf objec 
tion is that It Is flammable. The technique 
of administration Is tho tanw os that used for 
nitrous oxide It is somewhat more potent 
than nitrous oxido In comparablo dreum 
stances 

Cydopropane, C>dopropai>o (trlmcthy 
lene) Is a stable flnmraablo plcasant-smeU 
Ing easil> Inhaled, nonlrritatlng, gaseous 
hjdrocarboru Induction of oneithesia is 
rapid, requiring three or four minutes. Most 
of tho gas, Irrapectivo of tho length of op- 
eradan, is eliminated within ten minutes 
Reern'ery of reflex actiWti occurs promptly 
to the operating room All stages are tra 
\-ersed. MTien o\'erdosago occur* respiratory 
failure procedei drculaton failure Mosde 
relasnti^ adequate for abdominal surgery 
mav be obtdn^ without the use of adfuncts 
if one chooses Musde relaranti, such as 
curare end the synthetic relaxants, permit 
use of the upper planes of anesthesia. Cy 
dopropone is more potent than ethylene and 
nitrous adde. A tension of 150 to 175 ram. 
Hg (20 to 25 per cent) In tho alvcoU Is 
necessary for surgicnl anestberia. Resplra 
tory failure results when the tension Is aoout 
300 mm Hg (40 i>er cent) Tho margin of 
safety therefore is wide Aiwdo Is no prob- 
lem because 20 per cent or more oxygen 
may bo used at oU times. The dosed system 
with total rebreatbing is used to administer 
tho ^ since It is hi^y potent and nitrogen 
need not be eliminated from the system 
This is an advantage in view of the high cost 
and flammability Anesthesia may be light 
ened and deepened quickly and at will This 
Is a distinct advantage in management of 
poor surgical risks 

Metatclic processes are not slgniflcantly 
disturbed, A sbght insignificant elevation of 
blood glucose occurs, but there Is iro eSect 
on the carbon dioxide combining power 
Ihor or renal function. 

Respiration Is depressed, as a rule The 
minute volume eaediange Is reduced, but in 
spite of this the arterial and venous blood 
are nonnally saturated with orj-gen Respira 
tory addo^ results from carbon dioxide 


retention duo to this hy-pov'cnlilation Tbo 
most objoctlonablc feature of tbo drug Is tbe 
Increase In cardiac Irritability whidi causes 
arrhytlmilas These may bo v’cntricular In 
origin Ventricular fibriflalkm may occur if 
epinephrine is used in conlunction w4lh 
cyTlopropanc, because both drug* fncrciiso 
cardiac irritability Myocardial depression 
docs not occur and ciudlac output Is de 
creased onlv during deep anesthesia. An 
dcvalkm In blood pressure Is often noted 
during operation wnJch is due to carbon 
diorido rrtention Postancsthctic nausea and 
xtrailllng oro less frequent than w’ith ether 
bat they do occur At the conclusion of 
anesthesia, by-poternkm is sometimes noted 
wUlcIi is assodnted with the respiratory 
addosis. At times excessive oozing of blood 
in the wound occurs. This Is due to the 
clovfitioD in blood pressure and local periph- 
eral x-asculor dilatation Bleeding and clot 
ting times are not disturbed. 

Vinyl Eiher Vinyl ether (Vfnetbene) fa a 
highly volatile flarmnable liquid which boils 
at room temperature f 28 C) The vapor is 
Doairritating. earilv InWled and quickJ\ pro- 
duces surgicnl anesthesia. Tbe ^g Is the 
unsaturat^ counterpart of ethyl ethtf It Is 
less stable than ether Approximately 80 to 
40 ram. Hg (4 per cent) are nec es sa r y in 
the alveoli for anesthesia, 60 mm Hg (8 per 
cent) for respiratory failure. The drag is 
used as an induction agent for ether ones 
thesia by the open mask technique and for 
analgesia for minor surgical procedures It 
fa also used as a complemental agent to 
fortify nihrmi oxide or rtbylene. Viml etber 
fa administered by the open drop method in 
short surgical procedures or in combmation 
with nitrous oxide by tbe semidosed method. 
The dosed methotf fa not satisfactory be 
cause difficulty is encountered In matatain- 
Ing an even plane of anesthesia. Even 
though stage IV can be attained, rdaxatton 
is not adequate for major surgery Indue 
tion and recovery are rapid (twx> to three 
minutes) and pleasant Portanesthetic nau 
sea and vxjmiting are Infrequent Vinyl ether 
fa not chemlcafij stable unless an Inhibitor 
fa added and the drug Is protected from 
light beat and air 

No dinlcally significant physiologic and 
metabolic disturbances occur during anes- 
thesia. Hepatic or renal damage d^ not 
occur unless this agent fa admiofateTed re 
tedly or if adminlftratlon fa accompanied 
anoxia. Vinyl ether fa not used for pro- 
cedures of over thirty minutes, or for those 
requiring musde relaiation. The drug fa not 
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tKe functkmal residofll air TKe functional 
retidual air volume ij important becamso it 
representj the total gas wiume whidi come# 
into contact xvith the alveoli and whlcl» 
mixes \vltl» tidal air When tho functional 
rofiduol air volume and the tidal volume ai^ 
about the lame the changes to alveola^ 
concentration with each respiration are 
ahrirot This situation li encountered in 
chll<£en A roamentary increase or docreasn 
to coocentratioa is inunedlately reflected in 
the blood level and anesthetia lightens or 
deepens If the functional residual air 
volume tocreaies out of proportion to the 
tidal exchange mixing does not occur Sat 
uration and desaturation are Impaired and 
talcc more than the usual time. An tocmasn 
to minute volume exchange facilitates tissue 
saturation bv increasing the total quantity 
of drug carried to the lungs 
The degree of depression depends upon 
the concentration of the drug to the bmio- 
This in turn depends upon the alveolar 
tension. An equllfbrium Is usuaU) estab’ 
lisbed bchveen the tension to the brain and 
the arterial blood before It U in the rest 
of the mass of bodv tissue The passage of 
the drag from the tjlood to the bnUn U to 
ffcuencea by the cerebral blood 6o^v th^ 
cerebral vascular reslstaDce and the esase of 


penctrution of the drug through the blood 
brain barrier Obc« equilibrium li estab- 
Usbed b e twe e n the alveolar air and the 
brain oneartheria \voutd be maintained at a 

r D le%^ were it not for tiie absorption of 
drug b> the other tissues This neccssi 
tatci the intennittent addition of drug to the 
inhaled mixture to replace the amount being 
dra\vD fnsm the arterial blood by the mus 
des, fat and other non-oervous tissue. 

Volatile anesthetics diffuse through the 
alNewlar membrane in the same manner a# 
do other gases and vapors The drug doe# 
not alter ^ membrane- otherwise it would 
be unsuiUblc dtolcally Volatile anesthetic# 
are often referred to as irritsttog, the in 
ference being that the alveolar membrane I# 
to some way injured This is not so Most 
volatflo drugs particularly ether stoolate 
the vacal nerve endings to the nuimtmary 
antiM^d esme trtogger.tca btMtld iis. 
Abo tlio nincmli rUh* In the 
trset are titaiolated and oanarive BXTrtloM 
accumulate Both reapoi^ axe mlitaiaih 
taterprotod as “irrltatioo. 


rvH/HATic^ -4>Esrj7irr/cs 
Nltrotu Oilde. Nllrom otidc often re- 
ferred to « -gM,’ H • uonlrrltattog. tweet 


smeHing. nonflammable gas of mild narcotic 
potency It rarely yields anesthesia deeper 
than the first plane. The alveolar tension for 
surgical anestiKisia varies between 625 and 
650 mm- Hg (80 to 85 per cent) induetkar 
and recovery are rapld-approdmately three 
minutes Nitrous otida is not suitable fca: 
operations requiring profound anesthesia or 
muscle relaxation. Its effectiveness is to 
creased when combined ^vith morjihinc or 
other narcotics basal narcosis induced with 
Avertto or thiopental, ether vinyl ether 
chloroform, Flnothano, trichlorethy^eno or 
the imisejo relaxants Unless that fortified, 
suboxygenation invariably occurs Overdos 
ago dw not occur if the gas is administered 
at atmospheric pressure with more than 20 
per cent twygen. 

Nitrous odde U an effective analgesic. An 
oheolor tension of S6S to 380 ram Hg (35 
to 50 per cent) causes a high degree of 
analgesia. Its use os on analgesic is limited 
beouisc little surgery can be i>erforraed cf 
fectiyely \vith ai^geila. Nitrous oiido is 
used as an induction agent for ether anes 
tbesia and in combtoatioo with basal nor 
cotics to situations to which cautery <st- 
dotherms, endoscopes or other equipment 
which may be a fire hazard are required. 
It is also used for analgesia for obstetric or 
dental ixngerv Nitrous oxide is administered 
by nyoani of semidotod tohalen to order to 
permit the elimination and replacement of 
nitrogen from the blood and tissues by the 
gas Without anoxia, the drag disrupts none 
of the important vital functions. Desirable 
features are lhat tt is nonflammable non 
Irritating to the respiratory tract, reiatlvcK 
tocxpecsive and rapidly absorbed and elim 
toated. Poftonesthetic nausea and emeris 
aro infrequent 'Ihcre is no fnstiScatioc to 
uitog the drug if anesthesia cannot be ob- 
tained without anaria. Most fatalities caused 
bv nitrous oxide are due to asphyTia. When 
admtolstered to Donasphytial copcentra 
tions there are no contraindicaHons to its me. 

Ethylene- Ethylene is a nonirritattog. flam 
able, gaseous hydrocarbon with an ethereal 
odor and « mild norcotic potency Pharma 
cologically it is similar to nitrmu oxide An 
esthetia is chAntctcrized by rapid induction 
and recovery The depth attatood is rarely 
lower than plane 1 or the iqiper limits of 
plane 2. An alveolar tenskm of nppnxd 
mately 5i0 mm. Hg (75 per cent) is ncces 
oary for anesthesia. Weil premedicated pa 
tients require less As Is the ease with nitrous 
oxide respiratory failure occurs oniv when 
Kjesthesla is complicated bv aiwnia. Fatali 
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traUons and in lituationi In whidi a fire 
luxiaffd cxUti Surgkal ancrthcjia refills 
with alveolar tonrions of 5 to 8 mm He 
(U per cent) and rwpiraton foJluro with 
15 to 18 miTu Hg (2 cent) The mar^n 
of tofety is nnmnv Induction of ancstl»cila Is 
rapid, PrcUmlnory agents, such os nitrous 
o^do or ctlxylcnc, oro not required Chloro- 
form lull been used in tropical areas be- 
cauio it is less \‘olatno than aro other drugs. 
As in tlHJ ease of ether simnlo equipment 
(open masks) may bo used for admlnlstm 
Hon Exaggerated breathing results but to a 
lesser extent than that caused by ether The 
extreme jxrtencj and k>w partial pressure 
necessary for anesthesia permit the use of 
air « a source of OTj-gen and oi o vehicle 
in oi>cn methods, 

CWoroform exerts a dual effect cm the 
heart by depressing the mj-ocardlum and 
tnneasing IrrltablUtN of the conductis-c tii 
sues. Cardiac output Is reduced os anesthesia 
deepens Ventricular fibrillatlao occurs If 
epinephrine is given during chloroform an 
eilhe^ At the point of rcsptrator> folloro 
miticardial depression ma> pro«ed to 
as^ole and ooe Is then confrtmted b> two 
emergencies In such an event IJ\'cr fimc 
Hon is depressed more with chloroform than 
with in> Other volatile agent Besides, 
hepatitis tnay occur poitoperatlvely from a 
dii^ toxic effect on liver celk Elevation 
of blood sugar alteration In odd base bol 
and dehydration ocos^r Tho pro- 
thrombin time Is prolonged. Phosgene forms 
when vapon are exposed to Han>a or cau 
tery-j Postanesthetic nausea and vomitlog are 
fretpient Diseases of the heart, byperten 
sioa, hypotension, liver and renal derange 
ment and diseases of the respiratory tract 
are contralndicatioos to the use of chloro- 
form 

Fhiothane. Flnothane Is a two carbon 
compcrond having three fluorine atoms on 
ooe carbon and a bromine chlorine and 
hydrogen atom on the other The compound 
if thus a halogenated hydrocarbon. Fluo- 
thane Is the most potent tnhalatkm anes- 
thetic known. Interest in the derivative was 
aroused by Iti potency and nonflammable 
and relatively noolrriteting qualities. The 
odor resemblei that of cblorofonn, though 
It Is lets ptingenL Like related halogenated 
hydrocarbons, it manifests cardiotorio and 
hepatorio qualltiei. Imii>edlately after In- 
duction, by^tenslon develops which Is duo 
to a comblnatioo of several factors, among 
which are a decease far cardiac output and 
varying degrees of ganglionic bloddng ac- 


tion Tho myocardium Is depressed and car 
dine irritablUty Is enhanced, iwUcularfy 
during deep anesllicria Spontaneous or 
rl^iimlas aro common when anesthesia Is 
deep Ventricular tach\cxird£a and fibrlUa 
tion occur when the drug Is ufcd sbnultane- 
oiuly with epinephrine and closely allied 
amines. Tix} dnig Is used largely In comblna 
lion wdth nitrous aride, since It is onl> In 
tills manner that an unvarying concentra 
Uon mav be maintained. Induction is rapid 
(2 to 3 minutes) Recm'cr^ likewise. Is 
rapid. With nitrous oxide, concentratiems 
varying from (XI to 0J5 per cent are ade- 
quate lor surreal anesthesia- Liver fnno- 
tion is doprcMcd but not to tho extent it Is 
with cblorofonn 

Trithlorttbvlent. Tridfloretiivlene (Tii 
lenc) is a colorless heavy liquid. It is an 
unsahuated halogenated fiN'drocarbon-cthv 
leno with three hydrogen atoms replaced by 
chlorine. The odor resembles that of chloro- 
form. WaxoUno blue Is added to avoid mis- 
taking one for the other In localities where 
both drugs are used. Oxidation converts the 
drog to phosgene. The open or semlclosed 
tec^ques ore used for Its administration. 
The dosed s)'stero cannot be used because 
soda lime converts the drag to dlchloracet 
>]cne which Is neurotoxlc. Mixtures of tri 
chlorethyleoe and axvgen ( 10 per cent) are 
combustible but In the concentration used 
for surgical anesthesia are not flammable. 

Alveolar tensions of 25 to 30 rnm Hg (4 
per cent) are anesthetic. Pbe tension neces 
sar> for respiratory failure has not been 
established. Respirators failure precedes cir 
culatorj’ failure when overdosage occurs 
Tendons of 2 to 8 mm. Hg fOJ!5 to LO per 
cent) are analgesic. Most ^ the drug is 
exhaled unchanged, but some Is tramfonried 
to trichloroacetic add by the liver and ex 
creted Into tbe nrine. 

Induction is slow and resembles that of 
ether Analgesic concontratiotu are not Irri 
tating but anesthetic coocentmtions cause 
excessh-e salivation and searetioa of mucus 
Trichlorethylene causes tachypnea bv stfmu 
latfng tbe vagus nerve endings Tbe respim 
tory rate may exceed 00 per minute at times. 
Tricblorcthyleno depresses the myocardium 
and increases cardiac Irritahllltv It is used 
for analgesia but Is not recommended for 
surgical anesthesia. Besides bedng toilq It 
produces relaxation of skeletal musd© that 
Is not adequate for major surgery It Is Im 
poctant to differentiate betwe^ analgesia 
and anesthesia. Inhalers aro available for 
self-admlolftratlon of the drug to pnnide 
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used when hepatic or renal disease exists 
Eicesi tecxetioos may help disseminate and 
thereby aggravate an acute upper respira 
tory iruection 

Ether W'ben doubt exists cxraceraing 
lection of an anesthetic, ether in spite of 
alleged shoxtcomingi, still remains the safe 
and reliable choice Ethyl ether is a volatile, 
fiammable liquid wboio vapor possesses 
marled narcotic potency The vapor Is 
heavier than air pungent and induces cough- 
ing when inhaled in anesthetic conceotra 
tioas without previous acdimatization Ether 
is niitable for malor surgery requiring mus 
cular relaxation It possosscs a wide margin 
of safety The alveoW tension necessary lor 
surgical anesthesia is approximately 30 mm 
Hg (4 per cent) for respiratory lailure 60 
mm. Hg {8 per cent) This Nvide margin of 
safety is one of the desirable feature* of 
ether 

Ether is administered bv open rmuls 
using air as a vehicle, bv the tniufSatlon 
technique ujhig air or oxygen as a > chicle 
by the letnl-open inhaler with nitrous oxide 
or by means of ciosed inhalers with oxvgoo 
Tbe induction period is unusually long be* 
cause of the punrat trritating effects and be 
cause of the marsed capacity of the body for 
the drug. Ether compared to other vxtlatile 
anesthetics, is water soluble and the body is 
capable of absorbing a cooiiderable quan 
titv Besides, it has a hi^ blood air coefB 
dent (15 1) so that partition between blood 
and suveokr air Is slow The elimination 
requfaes many hours on this account Tbo 
tiroo for complete elimination thus varies 
with the duration and depth of anesthesia. 
To simplify and sbosteo induction a non 
irritating, rapid acting drug, referred to os 
the induction agent, b first used The drug 
used for induction is nitrous oride ethvfeoc 
cyclopropane, vinyl ether chloroform or 
ethyl jAloride As soon as anesthesia ii in 
dimed with the preliminary agent, the tuies 
thetic concentration of ether is delivered 
This can be done more rapidly than wxndd 
be possible if the eti>et were given dlrecriy 
and second stages thereby are 

b chemi 
b odinlo 
necessary’ 
tedmlquo 
us In an 
que to use 
loe dosed 
f Air may 
! smuce of 


shortened 

j^het b reiativelv taoipennvT 
esDy staHo easily pxe«T^ and 
btered by simple apparatus when 
The assertion that the open ^ 
i, the bert for cthor 1> faD^ 
mnorgertcy tt ^ 

bv ineipcriffl«»d individuals^ 

Srtbod. ho- 

bo used u a dfluenl and m tht 


oxvgca because tbo tension required for an 
csthaia is low At ordinary levels of an 
esthosia, ether exerts fmv deleterious effects 
upotf the circulatory’ system Respiratory 
movemenb nro exaggerated owing to stimu 
latioQ of the al\ eoltu vagal nerve endings by 
the vapor Nausea and vomiting are com- 
mon in tlic postanestbetic period Lh-cr 
function, add Imie balance and corbobv 
drato metabolism are temporarUv disturbed. 
Acidosb bom anv cause b enhanced by 
ether anesthesia. Ether should be avoided in 
on acute respiratory infection It b contra 
fadiented in syudroraes of the brain accom 
ponied bv increased intracranial pressure 
because it often causes a further increase in 
pressure. 

Ethyl Oiloride. Ethyl chloride b a highly' 
v’Dlatilc fiammable liquid whose v’apor b 
pleasant smeOing, easily inhaled ana pro- 
duces surdcnl anesthesia. Chemically it b a 
stable hnlogeoated hydrocarbon. Analgesia 
results when the aK’colax tension b 15 to 33 
mm Hg (2 to 3 per cent) anesthesia at 30 
to 35 mm. Hg Induction and recovery are 
rapid, usual!) requiring two to three min 
utes. It b used os an ioductioo agent to 
shorten the first and second stage m ether 
anesthesia administered by the opai mosl 
techoiqaes and for anesthesia and artalgcsia 
in operations for minor surgical procedures 
of not more than several minutes^ duraticai. 
Ethyl chloride ordinarily b administered by 
the open drop method. Air acts as both the 
vehicle and as a source of oxy'gen 

Ethvl chlcaido does not cause respiratory 
depression Cardiac oircst mav result from 
dlj^ depression of the myocardium Be- 
sides, it Increases cardiac irritnbilltv and 
couscs serious arrhythmias. Ventricular 
fibrillation mav occur eariv in anesthesLi. 
Asystole mav occur before medullary paral 
yris For this reason, the me of the drug b 
not advised for any procedure. Anesthesia 
at times b accompaniwi by stridor or muscle 
rigidlh The depth of anesthesia b difficult 
to maintain at a constant level because of 
the high %‘olatlllty Poatanesthetlc nausea 
and vomiting are uncommon. 

C3ik)roforni Chloroform (trichlomiethane) 
b a colorless volatfio Ii<^a whose vapor is 
ixveet smelling, easily inhaled and nonfiam 
raafale. All types of sttrgery requiring muido 
relaxation may be perfonned with chloro- 
form anesthesia. Chlorofonn is unsafe be- 
cause it b cardiotoxic and bepatotoxfc. It 
has beta \)«sl as an indwctlott agent for 
shortening stage II of ether anesthesia, os 
an analgesic for obstetrics in dQute coocen 
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inalseria for minor procedutia, IWchlor 
ethylcM iJ ni«d to fortify nitrouj olUe. 


ENDOTBACHEAL ANESTHESIA 
EndotradKal aneillMla conito 
Aidnfl a catheter into the trachea through 
the mouth or noie and cooductlng the gose* 
tmd yapon directly from th« appumtiu to 
~ av-. ~At>w»»-»rr PTftmds or 


cx^' 


and vapon curccuy — — 

die tunST Actually d« catheter eateads or 
DTolongi the trachea to the Upi or n^rea, 
DurtorBoo^Kl .mertbaiA. tho inuides of 

and *o tonme tag! backward- Ai tbot to 
» tbo oplgfottii rtving. pollertely and oc 
cludM tbo pathway into dm trachea and 
reiptratory obtiruciion retolti * 
plaUd cadascr provider an 
tray In addiliem, it pertniu the at>«9^ 
to employ porirtve Ptoaro* and artificial 
remtration when fcadicoted. 

A catheter of fmaBer diameter raav be 
oaued into the tracheal calheler to aiplmto 
Uoatlmr. The endotracheal cathrtet pto 
venir laryngeal jpann by keeping the 
abdneS^ Certain turgical manipuU^ 
al todling the periort^ making 
traction opon the or^ in the “b^en 
and Ihorai, dilating the rectum or tUmulal 
tag the noxlnoal rtructurel 
wWdi cauw laivngeal 
nreventJ the ipaim. A properiy Wrotoced 
italotrachcal catboter piaventi atptoBoo of 
The catheter onuioi an airway for 
^SeoO undergoing turgery in ptooo or 
Serai porWons ar to the 



FljBvr* S Ck»«3 oral nijotracbeil na«dv^ t» 
aa^apioEei by reoaeiltog nr 
(A) roaipped with an infirnbie cuff to an ”1*? 
which taplacca the inaak eg a drde SkeT An eat^ 
cloacrf ty«™ !■ ohtaiaei AMJtheaia ia coofreted 
in ibe laoio manner aa it wonld bo if a maA were 
naed, iFitxn Aiiam. TeAiicjore and PtWoiiM of 
Anealbeaia Ctaatery Chaiiea C Tlaanaa. Pnbjiiiier ) 


plureynr 

SSkitoiched tube tb* 

auu e aUea nrWarflltVA fl^id 


and larynx an 

SStoetUt to bo out oi tbo operaiive acid 

Sd^tave control of the alrw^ 

SShcal anerthaia U necotary for ob.» 
ISdualr vmd nth®, to wta an open tar 
vvav i* mniotatood with diffltolty 
C calheter U toireduced by dU^ 

1 ao larvm i» visualixeu 

curvatuio of «» . ntsusfi Into tho 


curvaturo oi otsjafie loto tho 


U Uj the oral tediniquo, the i^V* i* ^ 
placed o\tsr the mouth after intutwhon too 
lechniciuo is called open ord endoiraaieal 
aneMhaie If the catheter is fatrodu^ 
muaDy and the mask U replaced over tDe 
nose and mouth, the technique is 
(men mud endoiradied Iniulxrtk^ TM 
catheter may be connected directly to a 
closed or scmicloscd inhaler When this is 
done, the tcchaiquo is called dnseo emoo* 
fror*«l anesiUctin (Fig 3) Somethnes ^ 
inflatable cuil or a gauze pack is ® 
ical the fpace between the waH of tJw 
trachea and the eatbeter and provide a lea\ 
proof closed system. Catocten ore made ot 
rubber plastic or mdaL Wire colU are ofM 
incorporated in the wall of rubber catheters 
to prervent Idnling - , . 

Endobronchial anesthesia consists of 
ductog a longer special cadieto into the 
brootSt Endobronchial catheterization is 
o^ly anplovod for partial or complete 
pneumonectomy for supporattvo diseases ot 
the hmfii to prevent secretions from p^ing 
from the diseased to the healthy lung. Cath- 
eters used for diffcff»tial bronchospirometr> 
are also suitable in thaw cirounsto^ 
Each dMtion passes into the right ^ lelt 
bronrfius resp^v^y Anesthe^ is 
ducted and aspiration accomplished in eaca 
lung reptataeiy h. 


na separaieiy , . ^ 

For intubaUon, general anesthesia is in 
aced in fee usual roanoer wife cy«opr^ 


^ tub© b biu 
a forcops- 


duced in fee usual roanoer ydfe cyciopro- 
oane efe« or other drug until the neck and 
Sw muscles The lar>m is then ei 

pored toi3.t!M.cathcWr torertod. A murelo 
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rdaiant fadlltalca iho inluballon Unlcu 
pcrfonncd by jUIlcd oi>crator* omsldcmblo 
trauma may rciult to tlw pliorynt, loryiw 
and trachea wbldi may bo foUmved by icri 
oui contcqucncc* Tho advantages of endo- 
tracheal anesthesia oubvdgh most disadvan 
tages, Difflcultic* cncounlcrcth as a ruJo, aro 
duo to poor tcdmlqua 

In certain surgiral procedures apnea is 
dollbciatcly induced and respiration Is main 
tiined artificially to provldo a quiet mnaa 
tive field Sucli operating conditions faciU 
tato intrathomcic and upper abdominal op- 
cradofis. Ventilation rtferred to as con 
trolled respiration. Is maintained by rhyth- 
mic compitasJoo of tho breathing bag of tlw 
anesthetic apparatus approxbnatcly t\senly 
times per mlnuto. Apnea is induced by using 
a drug \vhich depresses tho rcsirfratory cen- 
ter usually a nonv’olatilo drug and cyclo- 
propane. 'Iho ovcrdlstcntfon of the alveoli 
to oxdto Ibo Ilcring Breuer reflex to inhibit 
Inspiration and hy^capala caused by by 
perventllatlon also contributes to tlio ao\-cl 
opiDcnt of the apnea. Some oncsthcUsli 
cause tbo apnea bv cunuizlng tho patient to 
the point or complete musclo paralysis. Tlw 
eSect of increased pressure <ih Uw airway 
for kwg periods may bring about a reduc- 
tion in cardiac output and circulatory dcterl 
oration during controlled respiration no mot 
ter bow It is induced. 

With tho exception of ether most ones 
tfaotio drugs cause hypoventilation Ether 
causes exaggerated breathing and In in 
CTeased minute volume exchange. Both oxy 
genation and carbon dioxide elimination arc 
adequate. With other drugs oxygenation 
may be adequate, but carbon dlaxl£) climl 
nation is not In order to prevent respiratory 
a efdntft, tho minute volume exchange must 
bo augmented by compression of tbo breath 
ing bag manually is referred to as 

assisted respirstioo- Automatic ventilating 
machines are available which either assist 
patients who, though making respiratory 
efforts, do not have an adequate minute vol 
ume exchange or breathe ortiHcIally for pa 
tienti who aro apneic. These devices are 
useful for specialized surgical procedures 
(intrathoracic) but ore sup^uoui for n» 
tine use. 

BASAL NARCOTICS 

tihyl AlcohoL Ethyl alcohol is not satis- 
“Ctwy for surgical anesthesia because It 
not completely abolish reflexes and 
h possesses a narrow margin of safety The 
‘^^Uactutrotion necessary for anesthesia, in a 


surgical sense approximates that which 
causes medullary depression Tho systemic 
effects aro tho same regardless of the route 
of admlnUtratioo. Ethyl alcohol is adminis- 
tered ialravcnouily (5 per cent with 5 per 
cent dextrose in distilled water) for 

f ;csia postopcrallvdy or for sedation pro 
imlnoiy to anesthesia for addicts or pa 
IJcnU who cannot bo given narcotic* for 
other reasons^ 

Paraldehyde Panddehydo lx a colorless 
mobilo liquid possessing a pungent odor 
wliicb appears to ding to surrounding ob- 
jects for days Tlw drug Is a polymer of 
acetaldehyde. It Is used os a hypnotic for 
alcohol addicts and mentally disturbed pa 
Uents or os n basal narcotic preliminary to 
surgery Its use os an amnesic agent for 
obstetric* has also been described but is not 
advised. Paraldehyde possesses antlconvul 
sant properties. Tli© drug is administered 
roctally or Intravenously Like other non- 
volatilo substances it lacks analgesic prop- 
erties and tlw ability to abolish reflex^ 
completely It is chonulerized by a vaxia 
bUity of action Tho drug causes inttation of 
tlw mucosa of tbo mouth, stomacb and 
rectum Basal narcotic dose* disturb meta 
bolio processes. An elevation in blood sugar 
ond lowering of carbon dioxide combining 
power aro fi^ucnUy observed. Some of the 
drug is c-xholra thr^gh the lungs, but tho 
bulk of It is detoxifled by tho lives- Paralde- 
hyde is not used when pulmonary diseases 
or hepatic or renal insufflciency exist*. 

Tribrooicthanol (Avertiu) Trfbrometba 
Dol, a halogenated derivative of ethyl alcohol, 
is a white cryxtallino substance with an 
ethereal odor The drug is poorly sohiblo in 
water but very soluble In amylCTo hyrirato 
(tertiary amyl alcohol) Tho latter is rued as 
a vchlclo to prepare a solution used in dini 
cal medicine known as Avertin fluid. One 
cubic centimeter of Avertin fluid mn tains 
1000 mg. of the drug and 500 mg. of the 
solvent A 5 per cent solution in water (27 
to 36 mg. per pound of body weight) Is 
adminlsto-ea rcctally forty five minutes be- 
fore induction of anesthesia. The drug Is 
ineffective orally its action Intravenously Is 
variable. FoUowing rectal adminiitraticin, a 
deep stage of hypnosis accompanied by 
amnesia develops within five minutes Ri»- 
flexes are not completely abolished, bcAv 
ever and surgery cannot he performed with 
out a fupdeajcntal anath^c sudi as a 
nerve block, cyclopropane, nitrous nrfHf> or 
ether The drug is conjugated with gly 
curoalc add by the liver and tho product is 



168 


OlAVTER 9 ANESrnJ£SJOLOGY 


etcreied hv tb© kidney*. Averttn is used to (Siiritai) and bexoborbltal (EvipaJ) are the 
control convuhioai and other hyperirritoblo mckrt importint currcsitly u>ed derivath-c*. 
jtate* of the nervous tyitean mcb a» are A dflutc solution of any of tbejo injected 
encountered in tetanuj robict or drug re intravxnously cauiet UDCoa*ciou*ne» within 
action* Recovery from hypmaU Is gradual thlitv five or forty second*. Th»e com 
over a period of several norur*. Prolonged pound* pax* quickly from the blood and ore 
amnesia result*. Avertin Is administered at stored in tho lipoid and other tisme*. Ro- 
the bedside to allay apprehemion preoi>er covery occurs when the blood Imd fafl*. 
ativclv It thus eliminate* c-xcltement during Fractional dose* are admlnistcrod at fre 
induction of inhalation onettbesio. Tribrom quent intervTil* in ardcr to maintain ba*al 
ethanol is tMmirritating to the reipirotorv narcosis. In due timo cnou^ of the drug 
tract but doe* depre** reipiratioa. IWoper accumulate* in tbo adipofo tisrtxo to main 
ativo nauxeu and vomiting are minimized tntn a sustained depressed state. Reflex ac 
and the amount of supplemental anesthetic livdtv i* not ccanpletely abolUbcd during 
necessary is reduced It I* noncontroUablo barbiturate narcoxi*. Tte patient does not 
however once a dose i* adminiriered it con respond, bowmTr unlca* stimulated. Painful 
not bo retrieved The exact dose is diiBcult stimuli often cause tho patient to become 
to estimate o^ving to \ art tions In suscepti parti) roujed into a dcUriou* unruly state, 
bility of the individual and absorption froca It U cuitomary in present-dav practice to 
the roctinn. Hypotenslcm due to deprcuioo cembiDe barbiturate* with an onalgcric usu 
of tho vaiomotor center is frcquentlv ob- alfv nitrous oxide. Neither the Iwrbiturato 
served Repeated doica result in cumulativo nor the nitrous oddo yield* satisfactory 
effects, Larvngeal and phan-ngeal refletes niUMc}Q rc)axaUon thiM is obtained by add 
ore parti) obtunded and arc reactivated by Ing a muscle relaxant 
stimulation Constant oitendonco of tho pa Barbimrates cause depression of tho nwd- 
tient is Toqulred from the moment tho dnig uUarv centers Hypotension duo to depres- 
Is administered until narcosis has receded sion of tho vasomotor center is not uxKsm 
Proctitis and colitis may result from use <rf after intravenous odminUtratloii. A 

deteriorated sohitiCMis. 'Ihe drug is not lUblo cumulative acUoo invariably occun when 
and deteriorates if solutions are heated or fractional doses arc administered over a long 
allmved to stand. Hepatic and roial di s eases, time The barbiturate* are tbereforo, used 
“toxemia, sepris, acidori* shock or other at tho beginning of anesthesia to facilitate 
forms of hypotcasioa, deb)*dratiaa, Imv induction or far short pr«»durc», Tho larvn 
metabolic mte chronic puhnonaiy disease geal, pharyngeal and broncblaJ refleie* xe- 
diieoso of the gostrolnteftiual tract, amnesia main active. In fact, the thiobarbituratei 
and chronic alcohol addiction oro contmiD cnhMice tho activity of these reflexes and 
dlcations to tho use of tbe drug. intense bronchial and laryngeal tpsums are 

Barbiturate*. One of tho most useful IniUatod In stimulation of the upper respl 
group* of druM in mediciae is the borbitu ratory nastagci Mucus, blood, or surgicaJ 
rate*. The barbilurate* poticu do signiBcanl mnntpolatioa in tho respiratory tract mav 
analgesic properties and cannot, tbereforo rfvo rise to serious difBculUc*. The effective 
be used alone for pain relief Barbiturate* oosc \Tuie* with tbe susceptibility of the 
are placed into four group* namely the IndividuaL As a rule, 1 0 gro Is the average 
long acting, tho intermediate acting, the dose for an adult Recovery after short pro- 
jbort acting and tho ultra-short acting. The ceduics is prompt Detoxiacatioo occurs in 
loog and intermediate acting derivative* aro tbe Uver The rate dei)Cttd* on tbo total 
u*OT for sedition. The short acting and ultra amount injected and tho metabolic state of 
short acting are usod in conjunction tbe patient 

norgical anertberia ox bosal narcotics. Bar Aqueous solution* of salt* of barbiturate* 
biturate* are iir irih y given Ininivenously are alkaline Phlebitis and thrombosis ma> 
when used for narcosis. ’Hjo rectal occur after iotraveoou* administration In 

■ {, fof childrcai. Tbe Xiltra'short duction of basal narcoii# is rajrid and phats- 

— 4i— intravenoui barbiturate*, Sccretioni 

are absent £n contradiitinctioo to the wlatlle 
anesthetic drugs Tho baibituratcs are the 
only agent* which may be oicd in areas 
wbero a fire bomrd exists particularly when 
tbo Qttcithctic ii to be combined with nitrous 
oxide. Nausea and \'omltiQg are uncommon 


ftctintt dCTivative* wo moro pmeiu 
,hort acUng. AI (mWtunte. a 

latml tKriod 

U attained. Tho latent 


latent period liom u» 
wjtu tha peal, effect i. 

period U brirfeat aod tbe peal, effect ^ 
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folbvking iho luo of borbilurntc*. Tlio ullra 
slwrt octJng borbllurulca arc not dcairublo 
for patients at tlic cxtrctnei of ago In 
tcnii\-c states (iliock) or for llioso who nuvo 
any of Uw anemias or any dltcaso of iho 
respiratory tract dmractcrlzcd by dyipoca, 
hypov-coUlallon cxccssUc secretions duo to 
suppuration, or reduction In pulmonary func 
tlon. 


> VRCOTICS 

The narcotics are non\xilaHlo drugs which 
possess both analgesic and hyTmolic nrojw 
tks. Most narcotics Induce a piyt^c re 
sponso often Icrnvcd, “a senwj of well being* 
Of “cupliorlo.* Narcotics oblund dull aching 
t\pci of pain more effectively than tho 
sJiarp, laiK^atlDg ty'pci. Unless large doses 
arc used, reflex actidty Is not abolished Tho 
narcotics, Ihcrcforc, are suitable only for rc- 
Uev-ing pntn prcopcratI\-ely or postopera 
ti\'cly or after trauma, but rwt for producing 
surreal ancstlicslsL The feeling of well being 
and tho olr of IndIffcrcuco Induced by nar 
cotsca maVo Oicxn superior to oU>ct drugs for 
preaocsthetic medicatiom Barbiturates and 
other hypoadci do not os a rule induce this 
response and ore, therefore, used leu fro 
quaitly for psychic sedation preliminary to 
furgny 

Until recent years the only useful nor 
codes were ophim derivadves. Synthetic 
narcodcs ore nmv avaikhla Qualitadvrly 
they arc similar to opium dertvaU\es but 
quantitatively they arc dlffercnL Meperidine 
fOemerol) methadone, methyl morphinan 
(DroiDoran) onilcrdlno (L^tine) and 
alpha-prodlne (Niscndl) ore suitable anal 
gesics but leu offecthe os preanesthetic 
medicaments. Tho opium alLaialds are de- 
rived from phcnafhrene. The most Impor 
tint of these, of corirse. Is morphine. Modi 
fications of the morphine molecule yield 
codeine and dihydr^orphinono (EKiau 
did) Tolerairce and habituation quicUy re- 
sult when narcotics are administered repeat 
ediy for a time. After several w eeks physical 
dependence (addiction) develops. In addl 
don, the drug Is required to mnfntafn neces 
sary coDular functions and \vithdra\val re- 
sults In the abstinence syndrome, the lymp- 
loros of which suggest an organic 

MUSCLE RELAXANTS 
Muscle relaianti are nommestbetic sub- 
stances used as adjoncts to aikestbeaia. They 
act hy interfestag widi die transmission of 
hnpultes from peripheral nerves to striated 
musde. They do not block the nerve or 


depress tho muscle fibers. They are iwn 
hypnotic and nonanalgcsic. Tnvo types arc 
rccopiizcd those which prevent acetyl 
clnllno from acting at tho receptor organ of 
tho musdo fiber and those which cause a 
persistent dcpolarliatlon of the membrane 
at tho receptor substance. 

Oiraro was at one time, the most wlddy 
used musdo rcIasanL The active prlncfple 
In curare is the alkaloid tubocurarinc. Syn 
Utctlc substances ore now used, tho most Im- 
portant of which ore dccamctbonlum and 
sucdnylcholinc. Curare and tubocurarine 
Inhibit acetylcholine- dccamethonlum and 
suedny IchoUno cause persistent depolnriza 
Hon. SucdnylchoUne Is mpIdJy hydroUzed 
by cholinesterase. Its action, therefore, is 
fleeting and sustained reloxatioo can only be 
obtained by contlnuouj Infusion. 

When remiation is desired, tho drug is ad 
ministered intravenously Complete muscle 
paralysis may bo secured during which res- 
piration must be sustained artificially By 
controlling dosage, paresis of large musdes 
without apnea results. The action of curare 
lasts fifteen to twtnty minutes after which 
time the dose must be repented. The com 
bhiatiOD of nitrous oxide:, a musde relaxant 
and basal narcosis, using on ultra short act 
tng barbiturate (thiopental) Is widely used. 

^e most widely used and the x^est of 
the muscle rela.tnxitj is suednylcholine. Its 
transient and Qeeting actixm and ready de- 
struction in the hoay make It controliable. 
Difficulties do arise, however after pro- 
longed use or after the use of excessive 
quantities. The most vexing of these are the 
prolonged apneas lasting many bourx. These 
ore seen when tho drug is aammlstered by 
tho continuous infusion technique and given 
to tho point of complete paralysis which 
necessitates controlled respiration, Difficul 
ties are uncommon when the drug is used In 
Intennlttent fractional doses. 

LOCAL AND REGIONAL ANESTHESIA 

Regional or conduction, anesthesia Is an 
ployed when one wishes to obviate tho risks, 
disadvantages and discomforts of general 
anesthesia. Regional anestbeslB is snbdMded 
into (1) splnd block in which the drug is 
mtroduced In the subarachnoid space and 
eMTtj Its effect on the spinal nerve roots, 
(2) peridural block in which tho drug is 
anpUed In the peridural space, (3) nerve 
In which the drug is applied directly 
to a nerve (4) field block in which a group 
of nerves is blocked as each branches finm 
a main trunk, (5) infiltration, in which the 
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excreted by the kidneys A\ertln ix uied to 
control convulxions and other hyperfrritable 
xtatei of tbo ncrvoui syrtem neb ax are 
cDCoantcrod in tetanus, rabies or drug re- 
actions. Recovery from hvpnoxls ix gradual 
over a period of several noun Prolonged 
HinnMtn rosultx Avcrtin is administered at 
tbo bedside to allay apprehensioo preoper 
atively It thus eliminatei excitement during 
induction of inhalation anertbesia Tribrom 
ethanol ix nonirritating to the rexplratory 
tract but does depreu rexpimtion Postoper 
ative nauxea ana vomiting are minimized 
and the amount of rupplemental oDestbetic 
necesxary lx reduced. It is noncontroUable, 
however once a dose is administered it can 
not be retrieved. The exact dose is difficult 
to estimate owing to vaiiatLons in ruscepti 
blllty of the Individual and absorption from 
the rectum. Hypotension due to depreasloo 
of the vasomotor center Is frequently ob- 
served. Repeated doses result In amrulativo 
eSectB La^geal and pharyngeal ^^flexes 
are partly obtunded and ore reactivated b> 
itimulatioo. Constant attendance of the pa 
tient is required from the moment the dros 
if administered until narcosis bas receded 
Proctitis and colitis may result from use of 
deteriorated solutions The drug is not stable 
and deteriorates If tohitions are heated or 
allowed to stand. Hepatio and renal diseases 
‘■toxemia,'' sepsis, addoslx xbock or other 
formx of hypotension, debydrotian, low 
metabolic rat^ chronic pulmonary dixease, 
disease of the gaxtrotatesttnol tract, amnesia 
and chronic alcxihol addlctioo ore cootraln 
dicationx to the iixe of the drug. 

Barbiturates. One of the most useful 


groups of drugs in medicine is the barbltu 
rates. The baimturates possess no significant 
analgesic properties and cannot, therefore 
be used aJone for pain relief Barbiturates 
are placed into four groups namely the 
long acting, the Intermediate acting, the 
short acting and the ultra-short acting The 
long and Intermediate acting derivatives are 
used for ledflHnn. The short acting and ultra 
yhnrt acting are used In coohmctloo wiii 
jnrglcal anesthesia as basal narcotics Bar 
bituratei are usually given in^vamusly 
when used for basal narco;^ Tm rectal 
OTte i. ii»d far cMdroo. Hio 
.ctinK d«iiv»Uva «ro more pottet 
•linrt acUne AD baibitmnte, manlfeit a 

perit^ from mome^ 


(Suiital) and hexoborbital (Evtpal) are the 
roost important currently used derivatives, 
A dilute solution of any of tbeso injected 
fntravecously causes uncoosdcniiDexs ^thin 
thlrt> five or forty seconds These com- 
pounds pass quickly from the blood and are 
stored in the lipoid and other tissues Re- 
covery occims when the blood level faDx 
Frachonal doses are administered at fre- 
quent intervals in order to mnlntain basal 
narcosis In due time enough of the drug 
accumulates in the adipose tissue to main- 
tain a sustained depressed state. Reflex ac 
tivltv is not completely aboUihod during 
barbiturate narcosis. The patient does not 
respond, however unless stimulated. Painful 
stimuli often cause the patient to become 
partly roused into a delirious, unruly state. 
It Is customary In present-day practice to 
combine barbiturates with an analgesic, usu 
ally nitrous oxide. Nedtber the l^rbitorate 
nor the nitrous oxide yields satisfacteny 
musde rehoatloca. This is obtained by ado- 
tog a muscle relaxant 

Barbiturates cause depresxioD of tbe med 
ollary ceaten Hypotention, due to depres- 
sloD of the vasermotor center Is not uncom 
men after Ictravenoui admlnixtration. A 
cumulative action invariably occurs when 
fractional doses are administered over a long 
time. The barbiturates are therefore, used 
at tbe beginning of anesthesia to facilitate 
toductkin or for short procedures. The laryn- 
geal, pharyngeal and bronchial reflexes re- 
main active In fact, the thlobarbltunxtci 
enhance the activity of these reflexes and 
intense bronchial and laryngeal spasms are 
Initiated by stimulation of roe upper respl 
rator> passages Mucus blood, or surgical 
manipulation in the respiratory tract mJ> 
rive rixe to seriooi difficulties The effective 
dose varies with the siuceptlbility of the 
Individual As a rule 1 0 gm. ii the average 
dose for an adult Recovery after short pro- 
cedures Is prompt Detoxifleation occurs In 
tbe liver The rate depends on the total 
amount Injected and the metabolic state of 
the patient 

Aqueous sohitions of salts of borblturBtei 
are alkaline. Phlebitis and thrombosis may 
ocoir after intravenous administration. In 
duction of basal narcosis Is rapid and pleas- 
ant with intravowus barbiturates. Secretions 
are absat in contradistinction to the volatile 
anesthetic druei The barbiturates ore the 
only agents which may be used in areas 
where a fire haxard particularly when 

the anesthetic Is to be combined with nitrous 
oxide. Nausea and vomiting are uncommon 
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uictJ lo ancilhclizo mucous mrml)runes. TIkj 
J nratlon of action of lirocalrK. In a neno 
Woci amabCJ fort> fivo mlnuld. Voriotu 
modifications of pro^nc arc available. One 
of lh«c cfi/oroprocdiMc (Ncsacalno) Is 
equally os potent Uil leu toxic tluin pro* 
caloc. It Is used for llic samo purposes and 
la the samo general manner os procaine. 

Tciracoiiw (Pontocalno) is more potent 
and more tovic tlian procaine. It is second 
io importance to procaino for siirgical aru.t 
thcsia. One milligram of tLlracalrw Is ctjulv 
alcnl to 10 mg. of procaine as regards lU 
anesthetic potency TIk. duration of action 
of tetracaine U oJmost Iw ico tliat of procaine 
It Is possible If epinephrine is added to 
sohitioas of tetracaine to obtain a block 
lasting from tu-o lo four Iwors. Largo nervo 
tnmls are blocked with 0 15 per cent solu 
tioQS, smaller trunks with 0 10 per cent, and 
OCTYO endings (Infiltration) b> 0i)5 per cent 
to 04J73 per cent solutions. Tetracaine Is 
used cxtcrulv'cly for spinal ancUlHaia. 

S>Tnplomi of toxicity following tbo use of 
Ictracaioo are pwro frequent and serious 
than those of procaine. Ucactioos ore char 
actcrlzed bj sj-ncopo and drculatorv col 
lapse. As o rule, few if any prodromal s>'inp* 
tons precede or hrvwam of impending 
otastrophe. Tlw use of ictrncuino for other 
than spinal block sliouJd bo reserved for 
those experienced in the technique of ro» 
gioaol anesthesia. 

PlpavcaOio (Mct>-caIno) Is dascly allied 
to cocaine chemically being on ester of ben 
zoic add. It Is similar to procaine In most 
rerpects. However It is somewhat more po- 
teat and longer lasting. One and ono-holf 
per cent solutiooi are suitable for blocking 
large and medium sized nervo trunks- A one 
per cent solution should be used for smaller 
nerve trunks and for Infiltratian. 

LMiocalne Is a newer anesthetic drug, it is 
t tylidide (not an ester) but it does possess 
the geaend cheraiesd cnnflguratioa convmou 
to other local ai>csthetlc3. It has a very brief 
UteBt period and produces almost immo- 
dlato anesthesia and, when infiltrated, it 
produces an effect lasting one hour without 
epinephrine and two to three hours with 
epinephrine. The volumes and strength of 
solntioos recommended ore approximately 
One-half to two-thirds of those for procaine 
in si mil a r sltuatloni Lidocaine possesses 
striking ability to HUTufi^ through tissues. 

if perchance the needle Is introduced 
some dirtanco from the nerve an effective 
h^ is itdl obtained because the drug dlf 
ruses over a wide area and reaches the 


nerve Tbo Inddcnco of failures is reduced 
noticeably In temporlxon lo procaino when 
ono adopts tlw drug. Blocks In which motor 
effects aro partial or absent vvIkd procaino 
Is us<xl yield complete flaeddity with lldo- 
colno 

DIbucaIno (Nupcrcuino) is approximately 
fifteen times moro potent and t^c than is 
pnx^alnu lU effect is longer lasting than that 
of any of tlw currently used drugs. Nerve 
blocks may be performed with a OSHS per 
cent solution and Infiltration with a 0 05 per 
cent Slouglii and severe systemic manlfci 
tations of toxfclly hav'o bera reported. The 
drug Is not recommended for Infiltration and 
nerve blocking but Is suitable for spinal 
oncxtJtesia. 

Commercially prepared, ready mixed and 
sterilized solutions of local anesthetic drugs 
ore available in sealed glass ampules or 
muIUplc-dose vials Such preparations are 
preferred, from the standpoint of safety 
stability asepsis and ease of handling, by 
the operator lo those made up from tablets 
and powders. Accidents due to the uso of 
coDccntraled solubons and the possibility of 
cootiuninatioo are thus avoided. 

When these preparations oro not available, 
the powder may be dissolved In the appro- 
priate solvent and sterilized by autoclaving 
or boiling. Epiocphrlno is addM at the time 
tbo solution Is used because It is not stable 
and cannot bo boiled. Solutions as nearly 
Isotonic os possible are used in order to 
prevent swelling and edema of the tissues 
during Operation and local irritation after 
wards. Potent drugs such as tetracame or 
dJbucalne are dissolved directly in pbviio- 
k^c saline, since the amount necessary for 
etfectivenesi u, comparatively spealting, 
minute and toxicity Is not aJterwh Two 
per cent procaine must be prepared with 
0 45 per cent sodium chlonde to be isotonic 

The most effldeat vasoconstrictor for local 
anoxthesia is epmephrine. It is never used 
for patients with cardiovascular diymcp 
penpnenil vascular disease, hyperthyroidism 
or those who have had a sympathectomy 
injections of solutions containing epinepn 
rino into the fingers and toes, particularly 
when peripheral vascular is present, 

may cause gangrene and slough. 

IUUCriO\S TO LOCAL AALSTHETIC DRUGS 

AVben local anesthetic drug gafna 
to the blood stream, either by In|octioa or 
by absorption, a train of symptoms com 
mooly referred to as a "reaction" results 
Two types of reactions are recognized the 
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tlasuei at the surgical fite are Infiltrated so 
that each individual nerve ending is blocked 
by ditwntnaHng a solution over a wide 
area and (6) topical, in which the drug Is 
applied oo a mucous membrane throu^ 
which It penetrates and anertbetizei me 
nerve ending beneath it 
Local Anesthetic Drugs. Numerous drugs 
are available for conduction anesthesia. In 
order to be of practical value for blocking 
or conduction anesthesia, a drug must pos 
sess the following quail ties (1) the ability 
to produce an adequate intensity of anes 
thesla within several minutes, (2) the capac 
ity to give an effect lasting long enougn to 
permit successful completlm or the opera 
tion, (3) the inability to cause local irrita 
tlon immedlatelv after injection or In the 
postoperative period, (4) the Inability to 
produce local tissue damage or to retard 
healing, (5) low lystemlc toxicity and (0) 
compatibility with vasocoostrlcton such as 
epinephrine and similar drugs The vaso- 
coost^on are added to reta^ absorption, 
which in turn docTesLKS svitemic toxldty 
and prolongs the effect 
Local anesthetics are basic organic nib- 
fftances which form salts svlth mineral and 
organic adds The majority of injectable 
drugs are esten The salts are soluble In 
water and insoluble in organic solvexits The 
bases are soluble In organic solvents oils 
and vehicles used for ointmenb but poorly 
soluble in water Alkalis precipitate the 
basic form from aqneons solutions of salts 
Detoxification of local anesthetics occurs 
in the liver The rate varies with the cbeml 


cal nature of the drug. Some ore complelely 
hydrolyzed and the by products are excreted 
into the urine. Procaine for example is con 
verted to para aminobenzolc add and dl 
etbylaminoethanoL Others are partly detoil 
fied and partly elimtiiated unchanged in the 
urine (cocaine) Still others are almost en 
tlrely eliminated unchanged. Greater toi 
idty is usually associated with iknvly ellmJ 
nated or detoxified drugs. 

The effective concentration of a local anes 
thedc depends upon the size of the nerve 
fiber Aatooomic and sensory fibers of a 
mixed nerve are smaller than the motor 
fibers If a nerve containing all three ctra 
ponenti is exposed to a dilute sojuticoi of a 
anesthetic, a blockade of the sen^ 
and antonomic fibers develops first Conduc 
tlon remains in motor components for a varl 
able period. Uter the motor componrati 
are aSected- TUi apparmt ^ 

pends upon the ease of penetration of the 


drug into the fibers. Drugs penetrate non- 
myelinated fibers more ^sily than myell 
Dated, Penetration into the large nerve 
trunks, since they have a denser perineural 
sheath thnn do the small, occurs at a slower 
rate More concentrated sohitioos are neces- 
san for incceixful blockade of larger cen- 
trally located nerve trunks than of the 
smaller peripherally located branches. TIm 
nerve en^gs in the sldn and subcutaneous 
areas are anesthetized with still more dilu te 
solutkms 

When nerve trunks are large, fifteen to 
twenty minutes may elapse before a satisfac- 
tory block is established. This lapse in time, 
froin the moment of injection imtll the 
blockade Is established, is the rum of the 
time required for the drug to diffuse through 
the soft tissues the time to penetrate and 
diffuse through the neural sheaths and the 
tune required to diffuse through the peri 
neural membrane and into the nerve fiber 
The ease of penetratJoo of a drug through 
the membrane of a nerve fiber is a phy5i(^ 
factor which varies according to ^ con 
flguratkm of the molecule of the drug This 
latent period, dnilng which nothing seems 
to be happening, is greater for the longer 
lasting drags Presumahly the longer lasting 
drug diffuses slowly through the membrane. 
The outward diffusion, when the concentra 
tion of drug In the medium surrounding the 
nerve fiber is reduced belmv the equllihrium 
level, also is slow These are the reasons for 
the differences in onset and duration of ac 
tlon of vaiions drugs 

Besides the chemical nature of a drug, 
duration of action is Inffuenced b> the 
site of Injection, blood supply in the area 
Injected, concentration and ability to detnx 
Ity the drug- In the scalp where the blood 
supply is excellent, duration Is almost Knif 
that of the bock where It is lea abundant 

Procaine Is the best known and the safest 
of the local anesthetics. It Is almost nniver 
tally the agent of choice for local and re- 
gional anesmesla. It is rapidly detoxified and 
eliminated. Reactioiis are mild when they 
occur and local damage to tissues Is un 
common. The conventional concentraUonj 
and volumes for average adults are as foJ 
lows 

2 per MBt-not macs than 50 ca m one boar ( 1 gm. ) 

1 per ccDt— oot more tbsa 100 cc. ta ooe boor ( 1 fm ) 
0.5 p«r ceol— not mcro than 200 co. in <m« hour 

As a general rule not more than 1 gm, 
should be used at any one sitting. Pioc^e 
possesses no topical action and cannot be 
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\in-ing iIhj doiagc tloc* no< TIkj cxtcjjt or 
Icitl Is conlroUcU by iIowgL ii>ocinc gravJt) 
of iohitbms, imsitloning und ruti of inji.'ction 
Tlw hciglit or lc\-cl of amatlHala U controlled 
b) uitng holiitions whicli uru Iu.jvicr or 
B^tcr dun kidnal fluid Soludonj heavier 
tlun tnbul fluid urc rd'em'd to uj h^ftcr 
furic' fighter volutions os /j{/pob<irfc thn^ of 
the same specific gravit) as Uabatic 
Tlw effects of gravit) on iJtiliied in 
dirccling tlw drug to tlw desired vegmt'nts 
la the ItcadHlouti supine isosiUon a h)’]>o- 
boric solution migrates enudad, a h)'i>crbarie 
ooo gravitates c^ulatL In tho Ivead up 
poriUon tho reverse Is true, lilocbs Induced 
uilh procaine, intracaino and piperocafno 
last approvlmately ono luxir with tctracoino 
axxl hcv>lcaino hco liours and with dlbu 
caino th^ hours. Eplnepluine added to tito 
sofutlan Increases tlvo duration approxiatcl) 
60 per cent Long lasting onevUveda Is ol^ 
tained b) using Jl^calno or tctracaino com 
bined with cpinephrino by tlw single Injec- 
tion method or by tlw conUnimus spinal 
tedmiquo. In llw latter technique, a catiw- 
ter of small boro Is introduced intratlwcaJly 
tnd tho drug Is Infected at Intervals as often 
u necessary 

Spinal anesthesia provides muscle rdaxa 
tion superior to other mcOwds of anesUwsU. 
Surgeons prefer nrinal anesthesia for llio 
rehiiation It affonuu 

Certain physiologic disturbances occur 
during spinal anesthesia of for reaching im 
portaoco. In high spinal anesthesia, a block 
ado of sensory and motor fibers occurs In tho 
Mcral, lumbar and lower thoracic segments. 
However the autoaomlc fibers are not ail 
blocked- Tbo sv-mpatbcllc and paraiytnpa 
tbetic fibers In tlw lower spinal segments are 
inactivated. In tbo thoracic segments, llw 
niafority of the sympathetic fibers ore 
hloiied, but tho parasympathetic fibers. 
*h>ce tbev arise In the cranial nerves, remam 
intact This partial denervation of the auto- 
nomic nervous sjTtem in the upper part of 
the body causes hypotension Drad>cardia. 
nausea, vomiting, contraction of the bowel 
and othCT changes. 

Some of the advantages of roinal anes- 
thesia are that It provid« excellent musde 
relaxation. The reflex arc is Interrupted and 
muscles are completely paralyzed. The block 
b accompanied by little or no disturbances 
« metabolic processes if tbexo is no bypo- 
t^rioo Lou of conscioasneu excessive so- 
creuoi^ excitement, postanestbetic nausea, 
•omnolenw and other disagreeable features 
o general anesthesia are avoided. Couterv 


or tlcttrical e<]uipmcnt may be used with- 
out fear of cxpimlons Tlio operator may 
admfnhiLT Uio oncstlwtic himself 

One dlsadv*antago of spinal anesthesia is 
tliat ft fj noncontrollablo Once anesthesia 
luu instituted. It cannot bo terrainated- 
Its duration altlwugh predictable, is usually 
uncertain. Tlw oiwrotioo may outlast oncs- 
llwsia and supplementary general anesthesia 
is retjiiircd which subjects tho patient to tlw 
luzords of two anesthetics Failures, duo to 
leclmJcn] errors cannot bo wholly excluded 
even in most skilled luinds. The motor 
paral)'sli at high levels causes respiratory 
depression from tlw resulting intercostal and 
dJapluagmatic paresis. Hypotension is com 
mon. Parallels of the muscles and the auto- 
nomic denervation contribute to the peripb 
crol circulatory failure. Vasopressor drugs 
oro usually cffectivo in overcoming drcula 
tory failure in healthy subjects but those 
u'ith a diseased vascular system do not ol 
ways respond- Postopcratlvo neurologic 
compllcatiom though infrerment, are a pos 
stbility Tbo effects of the on the ncr 
vous tissue, trauma from tbo needle infec- 
doos and the use of contanunated or deterl 
orated soIutioQs may be cousative factors. 
Ono objcctioo which is often offered Is that 
the patient remains coosdous throughout 
the operaUofl- All potionU ore not coopera 
Uvo and, therefore, are iwt psydilcally suited 
for spinal anesthesia. The vagal pathvvavs 
from the viscera are not blocked during the 
time of operation, causing Impulses to pass 
to tho medulla. This may initiate vexsome 
retching, nausea and vomiting, porticularlv 
when traction is made on the viscera. Im 
pulses pass along the sympathetic chain in a 
retrograde manner and thence mto the cord 
above the level of the blocL Tbe patient 
experiences pain in tho thorax when traction 
b made upon tbe viscera. 

Because circulatory depression is a promi 
nent and common disturbance in spinal 
euesthcxla, this technique b usually contra 
indicated when cardiovascular are 

presenL Severe bypert enrinn , disturbances 
in cardiac rhythm, myocardial disease and 
cardiac failure are contraindications to spi 
nol anesthesia. Hypotension and hypovole- 
mia from any cause are contraindications to 
roinal anesthesia for tbe obvious reason that 
the vascular bed b Increased in size and 
circulatory depression results. Neurologic 
diseases, whether degenerative or luppurn 
Hvo, are contraindications to thb metlwd of 
anesthesia. Although no evidence exists that 
these diseases are aggravated by spinal ones- 
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depresiant or cardiovaicular type and the 
ftimulating or coovuliive type. 

The ds^essant typo of reaction is due to 
circulatory collapse, which is the result of 
depression of the myocardium, dilatation of 
the vascular bed or a combination of both 


The onset is usually abrupt, sometimes after 
the use of a minute amount of the drug 
Sudden pallor appears foUmved by syncope 
and respiratory failure and death. In mild 
reactions the onset is slower and circulatory 
failure supervenes gradually The patient 
becomw drowsy and passes into a coma 
lll,e state. Manlfertations mch as these ha\e 
been ascribed to idiosvncraiy or sensitivity 
It is generally conceded that they ore due to 
overoosage when precautions outlined for 
using lo^ anesthetics ha\e not been ob- 
served. Artificial respiration must be Instl 
tuted if respiratory failore has occurred. 
If asystole is suspected, both cardiac mas 
sage and artificial resplj^an must be tnsti 
tuted timultaaeoaily ivitijout delay 
The central nervous stimulation type of 
reaction is ushered in by apprehension, ex 
cltement, disorientation and Is then followed 
by convulxions and other rrian(F ^* taHiint of 
intense central nervous sttmulatiorL The 
drcclatoiy type of reaction ocenrs leu 
frequently th^ does the central nervous sys 
tem type Pallor yawning, nausea and vom 
iting mav precede the convulxlanj The pro- 
dromal signs of the nervous system type ore 
often dismissed as hysteria. The severlti and 
duration of the stimulatioo depend upon the 
pharmacologic nature and rapidity of ab- 
sorption of the drug The convulsive maul 
festations may be fleeting and bo followed 
by a paralytic phase if l^e amounts of the 
drug are absoiwd or injected. The sobject 
Is then comatose, completely depressed and 
in a state of circulatory collapse 


The convulsions are controlled by the 
intravoioui administration of an ultra-short 
acting barbiturate (thiopental or heiobarbi 
tal) If neither of these is available, one of 
the short acting barbiturates such as seco- 
barbital or pentobarbital may be used. The 
barbiturate is given intravenously in a quan 
tity sufflaent to control the convultioas. The 
ultra-short acting barbiturate* are suit 

able for this purpose because ^ ^ 
oulclcly and are more potent Barblturatoi 
merely antagonize the stimulating 
They do not Wten detoxification or climina 
tton of local »i>e>tB£Uci, tboy do not OTO 
come the depre»*ot oSi*! *= cir^l^ 

and they do not ontasonto the 


paralytic phase of a reaction. They are suit 
able only to control convulsions, 

Fatahtles fr om local anesthetics are most 
frequent after topical application. The drugs 
are rapidly absoreed from the mucous mem 
branes of the pharynx, trachea, bronchi and 
urethra. Blood levels after topical applica 
tlon to the mucous membranes are com 
parable to those obtained after intravenoas 
administration. 

Regional anesthesia should not be at 
tempted without having available an ultra 
short acting barbiturate, a vasopressor drag, 
a syringe and needle and some effective 
metnod of administering artificial resplra 
tioa The pallor tachycardia, tremor and 
excitement caused by e^ephrine used with 
the local anesthetic drug may easily be con 
fused with the prodromal phase of a re- 
action. However disorientation, convultioni 
and coma are uncommon symptoms, 

The use of the Intradfflmal wheal to 
determine senritiWiy to local anesthetic 
drugs Is a traditiemaJ procedure of doubtfnl 
value Patients presenting a history of devel 
oping loss of consciouxness or coma, follow 
log me iDjection of small quantities of local 
anesthetic drugs, should m regarded with 
suspldofi and studied further before a block 
is attempted. 

SPINAL ANESTHESIA 

In spinal anesthesia the anterior and 
terior roots of the spinal nerves are blooded 
as they arise from the spinal cord. The nca 
rons and tracts on the snrface may be in 
volved, but the descending and ascending 
tracts deep in the cord substance are not 
blocked. Tm extent of the block, l e feir e d to 
as height or level, depends upon the number 
of spinal rt»ts bathwi b> the tolntion. The 
perineal or saddle area Is anesthetized when 
the sacral segments only are involved. The 
block is oftm called saddle block. The lower 
extremities ore anesthetized when both the 
sacral and lower lumbar segments are in- 
volved. The block is referred to as low spinal 
block. When the sacral, lumbar and lower 
thoracic segments are blocked, the block Is 
referred to us medium, or simply a spinal, 
block. If the drug is forced into the nppar 
tboradc area, the block is celled a high 
spinal block. 

The spinal cord aids at the level of the 
second Jumhar vertebra Lnmbar puncture 
if always performed below this dte to avoid 
trauma to the cord. The drug used deter 
mioes the duration of spinal anesthesia. 
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inlccUon oilslj bocaiuo tho epidural fpaco is 
lined a plexus of veins. 

ISFILTR.VTION XNLSTIICSIV 
As a rule imoJlcr wirelcul procedures may 
be pcrformixl after InBIlrution of tho opera 
tho *Jfo will) Ukj desired Joetd (mcstJ>etic 
drug. IVocalno (1 per cent) is tlio most 
u-iddy vised agent for tills purixwc. 

SERVE VSD FIEU) BLCX^kS 
Direct Dcrvo blocking is adopted when tho 
opcrath-c site Is in on area supplied by 
easily accessible nen’cs. In some areas os 
for example Uw upper tlwrax, ovcrlajmlng 
of DcrvTa occurs so that blocking uoiJd mvo 
to bo oxlcnsivo, Tlw oiHstlictic procedure 
might bo of a greater momihido tiian tho 
operatiem itself Nerve blocks tlius ore moro 
practical for operations in tho extremities or 
about Um head than for tlioso on tho thorax 
and trunk. A field block may bo considered 
as intcrmedialo between a nerv’o block and 
Infillrulioa. Tbo oncstlKsUc is deposited at 
the point of dJvlskm of a nerv o Into branches 
so that (ho area distal to this point is oixaS' 
t hod zed. Infiltration along tho costal margin 
from tho xiphoid to tenth rib blocks tho 
bnmchca of the lower iotcrcostals to produce 
an obdorainol field block. Anostheiia of tho 
lower abdominal area is obtained by ox 
tending the line of (nflitradon along tho 
outer border of tho rectus muscle. 

Brachial plexus block is widcl) used for 
anestbesla of the arm and forearm. The 
tninks dlvisiocis or cords of tbo plexus oro 
infiltrated with a local anesthetic sohidon 
above the clavicle or m tbs axilla. In tbo 
supraclavicular approach, the nerves are 
bl^ed by deixiilting the solution along 
the flut rib Pneumotnorax and trauma to 
the great vessels ere possibilities In tho 
whhuy route the injection Is rriAHw in the 
uiedial aspect at the midline at the level of 
iuiertlcai of the pectoralis major The me- 
dian nerve Is also blocked at the elbow or 
the wrist. \Vhen block Is attempted at tltf 
eTlxnv the landmarks are the brachial ar 
tery and tbo tmdon of tho biceps at the 
totecubital f oss a. The radio] nerve Is nltn 
bloo^ at the elbow and wrist When block 
^tho elbow Is attempted, an fntradermai 
is raised lateral to the biceps twrvHnn 
Md die needle introdneed perpendicular to 
^ udn and advanced until the lateral con 
dvlo of the h u m arus Is encountered. The 
ulnar nerve Is blocked at the elbow or wrist 
also The landmarks for block at the elbow 
are the groove of the Internal condyle of 


(lio humerus and tho olecranon process By 
combining a block of llicso three nerves at 
tlw elbow oncstlicsia of tbo forearm and 
hand may bo obtained. At the wrist, tlio 
nccdlo is Introduced between tlm tendons of 
(ho paJmaris longus and flexor carpi radlalls 
nuisdcs at tho level of tho ulnar styloid to 
block tho median nerve. The ulnar nerve 
Ijkowiso may he blocked in tlio same area by 
introducing a nccdlo on the radial side of 
tlw tendon of flexor carpi ulnaris musdo 
at tho level of tlio ulnar styloid, Tbo radial 
Dcrvo may bo ancsthetired at the wrist in 
(Ito anatomic snufibox. 

The dJmtal nerves are blocked oo the 
lateral and medial aspects of tho diglti at 
tho proximal phalanges. Gangrene may re- 
sult from iscL^ia duo to tl» Injection of 
largo volumes of solution Brachial plexus 
block or blocks at the elbow or wrist are 
preferred. 

Tito Intercostal nerves are blocked as they 
course tho Intercostal spaces at a point In 
the mJclnrilli^ lino on tho Inferior border 
of Ow rib. Tno femoral nerve Is blocked 
below Pouports ligament lateral to the fern 
oral artery Used alone fonoral nerve 
block Is satisfactory for operatioos oo the 
anteromedial aspect of the leg. Combined 
with sciatic nerve block, it Is satls{actor> for 
operations below the knee. The sdaBc nerve 
Is blocked 3 cm inferior to tbo midpoint of 
a line drawn between the iUotrocnanteric 
crest and the posterosuperior iliac spine 
Tho anterior and posterior dblal nerves are 
blocked at the ankle for operations on the 
foot The spinal nerves oro blocked as then 
emerge from tho intravertebral foramina 
along tho bodies of tbo vertebrae by the 
technique known os paravertebral blo^ In 
the cervical area, block of tho spinal nerves 
Is referred to as cervical plexus block, in 
tho thoracic area, as tboradc paravertebral 
block and in the lumbar area, os lumbar para 
vertebral block. Transsacrol block, also a 
paravertebral blxxik. Is performed by paaslng 
needles into the sacral foramina through tho 
dorsal aspect of the sacrum, 

REFRIGERATION ANESTHESIA 

At a temperaturt of 4 C, nerve conduc 
ttoa Is retamecL An extremity which It de- 
vitalized and requires removal may be 
packed In Ice for several honn and quickly 
amputated while still cold- Tbo anesthesia 
rar^y lasts more than thirty Tn<fnnpx A 
tourniquet may be applied and the Hmh 
packed with Ice for many hours until con 
dldont for operation are more favorable in 
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tbe*lft, ODO must remember that padenti, at 
a later date, may ascribe symptoms of Ao 
disease to the spinal anesthetic and create a 
medicolegal problem Spinal anesthesia 
should not be used nhen diseases of the 
respiratory system accompanied by so\'ore 
pulmonary insufficiency are present Inter 
costal paralysis accompanies high spinal 
ancsthe^ decreases tidal exchange and 
causes a reduction In vital capacity Anemia 
is a contraindication to spinal onextbcsla 
because the oxygen-carrying power of the 
blood Is redncra and Ussne onfitifl may 
occur Diseases characterized by increased 
Intra abdominal pressure due to fitrtmHon 
from gas asdtes or large tumors are contra 
indications to spinal anesthesia because a 
severe irreversible fall in blood pressure 
may follow induction of the block In those 
subjecb Septicemia also is a contralndJca 
tion because the organisms may bo carried 
Into the spinal canal by the needle. Spinal 
anexthesia should not be used for operationj 
above the diaphragm Infecdoos aJxnit the 
vertebral column at the site of l inn b ar punc 
ture are contraindications for the same rea 
som Fsvchlcnlly disturbed subjectj are not 
good candidates for spinal anesthesia. Pa 
tients of advanced age usually develop dr 
culatory disturbances men tnqaaitly 
younger subjects because the vasomotor 
compensatory mechanisms are not as efiFec 
tive Childresi are not good subjects for 
spinal anesthesia because they are psychl- 
(^11 ^ uniulted. Distortions and bony changes 
tn the vertebral tYiimnn often preclude the 
use of spinal anestberia because lumbar 
puncture Is difficult to perform 

Neurologic compllcstlans may follow spl 
nal anesthesia pottoperativel> The most vox 
some and annoying of these is postlumbai 
puncture beada^ which Is believed to be 
due to the leakage of spinal fluid from the 
perforation Tnada by the needle In the dura, 
Itls transient and leave* no sequelae for 
tunately Of more serious consequence ore 
the neurologic symptomi which appear after 
spinal anathesla. The least common and 
most serious of these Is paraplegia, the 
exact cause of which Is not known. Myelitis 
and arachnolditlj have betn found in suW 
quent examinations after this syndnme has 
Appeared. Pr&^frting naimloglo dhea^ 
aid^rol. In tecimlqne are belloved to pUy 
a role. PaWre of tbo cranial nmvre, PjuUcu 
Iflily dre rtrth, alto appear after 
Iheda on rare occrreonl. TW are r^lod 
Ion of corebrojpinal Md and are 
aaiocialed with hendacte Infection from 


contamination results in meningitis, arach* 
noidltls or abscess Backache follows lum- 
bar puncture at times This may bo due 
to trauma to the periosteum, the ligaments, 
the intervertebral disk or to the aggrava 
tion of pre-eri sting skeletal muscular dis- 
orders. 


EPIDUEAL ANESTHESIA 
In epidural or peridural, anesthesia the 
spinal nerves are blocked as they pass 
throu^ the epidural space. A needle is 
Introduced at the lumbar area in the same 
manner as It is for lumbar puncture as far 
as the dura Neither the dura nor the orach 


Dold is pierced. A modified form of epidural 
anesthesia is obtained by introducing a 
needle through the sacrococcygeal mem- 
brane Into the caudal ranoJ and injecting 
a large volume of a local anesthetic solu 
tic© at this site. This is re f e r red to as caudal 
or sacral anesthesia. 


Epidural block is more difficult, hazard 
ouj and cumbersome to induce than caudal 


block or iptnal block, because the needle 
may InBdvstenUy be introduced into the 
subarachnoid space and a lethal amount of 
solution deposited there. The spmal nerves 
acquire a tbeath as they pass throu^ the 
epidural space. More concectratsa and 
larger volumes of solution are necessary for 
peiietiation than are used for spinal anes- 
thesia, Epidural anesthesia is usi^ for the 
same purposes as spinal anesthesia. The indl 
cations for himbar peridural block are fe^v 
The caudal technique, which is safer and is 
more easily performed, is used for rectal and 
other perin^ operatiooi. The possibility of 
headache meningitis, oacephalltis or other 
neurologic complications is less compared to 
spinal anesthesia. The drug migrates from 
the epidural space through the interverte- 
bral foramen tuong the r^nal nerves. Some 
evidecce exists that it dlffioses Into the rub- 
arachnoid space The drug does not contact 
the naked nerve roots or the cord, as In 
spinal anesthesia. 

The disadvantages of peridural block are 
that the needle may be placed In the sub- 
arachnoid space Ins^d the epidural and 
an overdose of local anesthetic drug de- 
posited there. Muscle relaxation is not al 
ways adequate. The level of analgesia is im 
pr^ctablo and difficult to cootroL Drug re- 
actions may occur because large amounts 
are needed for effective bkxking The drug 
does not ahvayi easily pemetrate each of the 
spinal nerves and ooerihetia is incomplete 
or segmentaL The possibility of Intravasoilar 



riUJAlUTlON OK PATIE4NT htJn /VnESTIILSIA 


177 


dcalJtt. Aspiralkm of \-oinitui and ullu.r ina 
Icrial uccounli for inun> cawa of obilnic 
UoQ TIk) patient with a full stomach is a 
poor risk from un ancjthcHc slandpolut Ir 
respertiN-o of duj l>T>o of anc»tl>cvia aihnln 
iilcrcd, wHcUm-t it bo local Intravcnmu 
Inhalation or spinal tl>o [utient wlio lus 
rcccnll) lurtaicn of food or drink vomits 
(luting or after oi>cration Solid particles 
from live ilomach aro drav»'n into llio IraclKa 
and hroodil and caiuo obstruction Tin 
supino position, Irnapc'ctivo of tin activity 
of tlic cough rtllcx, fovon osnirullon If 
vomiting occurs. Operations iluxifd bo post 
poned if Uve patient lues rcconU> partaken 
of food or drink. Gastric lavage and emetic* 
aro of lllllo value In completely emptying 
the stcxnacli. Excess secretion of mucus re- 
suits ul)cn prcmcdication vvitli on anil 
cboltngcric drug is inadequate Obstruction 
ma> occur if tin ancsllnlist is unable to 
mntntaln a nro^ airway because tho pa 
U(!Ol is in the lateral or prono position or 
because tin tissues in Uto supralaryngeal 
passages are relaxed or cxccssiv(^ En(i>> 
trach^ oncstiHaia obviates theso difBcuI 
ties. Intolcnmco to nonvolatile drugs such as 
basbituiatcs causes some fatalitic*. TUo use 
of a combination of a nonvolatile drug, u 
relaxing agent and an inhoJalioo anesthetic 
muldplics the hazard of each dru& 

Most fatalities occur during inouctioa or 
St tbe conclusion of ancsUvciia, less fre- 
quently danng maintenance. Nonchalance 
cm tbe port of the anesthetist and careless 
ness or thoughtlessness may be underfying 
factors. In patients \vho»« olnva)* become 
easily obstructed, obstruction takes place 
early and tbe patient is asphyxiated at this 
time. Vomiting occurs daring light ones 
thesis. This happens most often during in 
ductlon or at the conclusion of the pro- 
cedure. lrreisi>ective of the drug and memod 
of administration, as long os there is loss of 
consdousDCss, danger from asphyxia exists 
Deaths from spL^ anesthesia are caused 
by respiratory paralysis or circulatorv fall 
ura Respiratory pandyiii results if the drug 
is forced or dllftises into the upper thoradc 
and covicai portion of the spinal mnal and 
causes paralysis of the Intercostal muscles In 
the diaphragm If immediately recognized 
and artiflclal respiration is csxnmaiced 
^^ptly tho compUcatioo Is not serious 
Peripheral drcnlatory collapse during ipliuil 
anesthesia Is due to failure of oeurogeiilc 
control of the vascular system. It is readily 
overcome by vasopressor drugs (epbedrine, 
desoxyephedrtne or Neo-Synephrine ) When 


It occurs suddenly as it does in poor risk 
subjects, and carmot bo prcwiptly corrected 
or if it Is disregarded, cardiac arrest results 
PnMJvisling cardiovascular disease increases 
tho lumml of spinal anesthesia, 

PREPAIt,VTION OF PVTIENT 
FOR \NEST11ESIA 

The proper preparation of tho patient for 
anesdtesia Is important. Tho patient Is hos- 
pitalized at tlw latest, tho evening prior to 
operation. Preoperative examination cmasisti 
of taking a history and performing a gen 
crol physical examination with special atten- 
tion to tlio cardiovascular and respiratory 
systems A urine examination rulo out or 
confirms tho presence of diabetes or renal 
disease, llcrmc^obin derternninations ore im- 
portant because the oxygen-carrying power 
of tlm blood is of espial interest to the 
ancsdtctisL Patients with anemia do not tol 
erato oven mild disturbances hi ventilation 
A baibiturato of the short a(±tog type or 
odter hypnotic drug is administinw at bed 
time to oxstire adequate rest and allay ap- 
prcb(msion. Food is withheld after the eve- 
ning roeah Proper preoperative medication 
is important to allay apprehension and to 
obtain psychic sedation. A patient who Is 
axtrcmely apprebensivo is dlffkrult to ones 
ihetixe with an Inhalation anesthetic. When 
nitrous oxldo Is used, tbe task is almost im- 
possible. 

Prcmcdication is also necessary to obtain 
an additive effect in order to forti^ a drag erf 
Icnv potency Anticholinergic drugs are nee 
esxary to minimize secrotioni. Premedicatioo 
may also be administered prophylactically 
to ov’crcosDO undesirable side e ff ects caused 
by anesthetic drugs, such as vagal stimula 
tlon, hypotensioQ and cardiac arrhythmias. 

Tho narcotics are the most suitable drugs 
for psychic sedation They are superior to 
tbe oiabituratcs. Morphine is still the most 
suitable of the narcotics. Dilaudid, metba 
done, or meperidine is used for patients wbo 
cannot tolerate opium derivatives Methadone 
and meperidine are satisfactory as analgesics 
but possess less hypnotic activity than does 
morphine and are, merefore not as effective. 

There has been on incxeaslDg tendency to 
combine ataractic* with narcotic* and oar 
bltorates to enhance the sedative and am- 
nesic effects The most effective drugs for 
this purpose are tho pbeuthiazlDe (leriva 
lives such as chlorpromazlne (Tlmrazlne) 
and promazine (Spirtne) Theso drugs are 
far from innocuous however because they 
cause a ganglionic blockade and have a 
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tcriouj case*. Thii is bmtamoant to a phyii 
ologic amputation. 

INTENTIONAL HYPOTENSION DUKJNG 
OPERATION 

A lympatbectomlzed subject withstands 
blood pressures at sbocl leveb induced by 
hemormage for longer periods than does 
one whose vasomotor control is intact This 
principle Is applied to mtnimiro blood loss 
Dy reducing oozing in surreal procedures m 
which hemorrhage is anticipated. The de- 
nervation is accomplished either by tulng 
(1) a high spinal olock, (2) a ganglionic 
blocking drug, (3) a sympatholytic drug or 
by (4) performing arteriotomy When or 
teriotomy is pjerfonned, the blood Is col 
lected in a sterile receptacle containing an 
anticoagulant and retranifuied. The vaso- 
motor control remains and the advantages 
of ivmpathectomy ore not obtained. The 
practical methods employ ganglionic block 
ing dr^ such as hexaxnethonium or Ar 
foaad- Torambcals of the cerebral, conpooiy 
mesentedc and other vessels may occur 
Cerebral damage from local tissue anmda, 
anuria end reactionary hemorrhage are other 
sequelae and compUcationi The method is 
resoved for exceptional situations and Is 
one which Is not used routinely 


INTENTIONAL HYTOTHEIOIlA DUIUNG 
OPERATION 

Cooling the tissues reduces metabolic ac 
tlvity of cdU. Whan a central nervous sys- 
tem depressant Is administered, the heat 
regulating center is depressed and the body 
temperature tends to approach that of the 
ertonal enviionmenL Certain operations 
such as cardiac operations designed to re- 
lieve cyanosis due to congenital defects or 
vascular operatians in which the circulation 
to an organ is interrupted for a period, are 
fadlitat^ and made possible by the reduc 
tlon in metabolic activity of the cells. The 
period of ischemia can bo increased without 
causing undue harm. The patient Is anes 
thedzed with a volatile or nonvolatile drug 
and immersed in ice water or wrapped in 
mecial blankets throegh which Ice water 
cdrrulates The body temperature is re- 
duced to a tonporature 
24 C The procedure is cot without hazard, 
Vaitrlailsr SbriDadoo readily occur, iit low 
temperatures, 

OPERATING ROOM DEATHS 
Most faldlHe, In tlm opersting room In 
whicll .mmtbcd* 1, *« primary arum iiro 


due to (1) asphyxia or inadequate \entila 
lloD, (2) erveroosage of the anesthetic drug, 
(3) a combination of overdosage and as 
pbyxia, (4) untoward reactions to drugs or 
(5) sudden severe, neurogenic sbocL 
Often fatalities ascribed to anesthesia are 
found after careful postmortem ezaminatioo 
to be due to causes not related to anes- 
thesia, Ejnboli caused by dots, air or fat 
head the list Sudden cardiac failure due to 
coronary artery disease or other cardiac all 
mentx is the most common causa. Severe 
untreated or urcverslble shock causes death 
during operation, but rarely Is death sudden 
and uneTpected, Cerebral vascular accidents 
are uncommon, but do occur Anoxia, car 
bon dioxide excess, excitement due to Inade- 

r ite preparation and the use of vasopressor 
gs may precipitate cerebral bemorrhage. 
Death, however ocenn after operation and 
seldom Is It sudden. Uncontrollable massive 
hemonbago from technical erron may ac 
count for tome operating room fatalities 
Adresal InsufQdency is a rare but possible 
cause of sudden death duzing operatioiL 
In absa>ce of postmortem wnming 
tioni, opoutlnK room fatalities are often 
ascribed to obscure, bJ^ily speculative 
causes. The mythical status lymphLaticui has 
m the oast provided an explanation for 
technical anesthetic erron. This syndrome Is 
no longer accepted os a entity Vago- 

vagal reflex Is another overemphasized and 
ccmvenlent alibi for technical errors of an 
esthesla. Controversy exists coDceming this 
reflex. Its occoirence, however is not de^ 
nJed, but bmv frequently It causes death is 
debatable. Available evidence indicates that 
vagovagal reflexes do not cause death ex 
copt \vneD complicated by anoxia. When 
oxygenation is adequate and no disturbance 
of add-base Kalanpw exists, sudden death 
does not occur iireipecUve of the intensity 
of the vagal stimuIatioD 

Fatalities duo to asphyxia during general 
anesthesia result from (1) reduction of the 
oxygen tension of the inhal ed mixture, (2) 
obstruction to respiration from relaxed tis 
sues, locretkinj blood or vomihis or (3) 
inadequate tidal exchange from bypoventi 
lation. Death is usually dne to anoxia, Hy 
poventilation often remits in respiratory 
addosii which mj) be the causative iiictar 
rather than the suboxygenation. Deaths due 
to overdosage are actually aspbyxlal deaths 
because, undo- these draunstances, paraly 
sis In t^ respiratory centen causes apeea. 

Obstruction of respiratory pa tinges 
accounts for the majorltv of asphyiial 
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ibe stomacfa contents to gravitate Into lUo 
nasophai^-nx 

•1 Flamnublo ancstlictfcs uni not u>ctl In 
situalioos bi wlJcli a Qro luizarU exists, hr 
pWnne ma> cause dcatJi of tho patient by 
rupturo of tlic trachea and alveoli and 
other manifestations of a blast Injur) Op- 
erating room personnel aro not iminuno 
bom injur) 

5. Prcmcdlcution should alwa>T bo given 
if possibla Altcnipls to oncstlvctlzc natlents 
without adequato prcmedlcalioa lead to un 
satisfactOT) results. 

6. Tho anesthetic should bo administered 
by ono trained in tho prindnles of ones 
thrria. Tho tendency to consiiler anesthesia 
b^Uy Is all loo prevalent A procedure of 
minor consequence from a surgical view 

S int ma) become a major one when per 
TOcd under general ancsUuala. Tho prac- 
tice of nHcgatlng tlsu administration of 
anesthetics to Interns and otlscr personnel 
not familiar vvitJi tho fundamentals of ones 
t hest a should bo coodemoed. General on 
es thc s l a should not bo administered by 
posetos not familiar with Um basic prin 
dplcs of anesthesia and resusdtallon. Cgd 
c^y ph)'sldani instructed in this aspect of 
medici^ administer anesthetics. However 
the demand for personnel to administer 
<uiesthetics is so great tJiat nurses aro also 
tanght tbo basic principles and administer 
<mttthetlcs under supcrvlsloa and dlroctioa 
of the surgeon or on ancstbesIologlsL 
7 Genoal anesthetics are not admmit 
tered in sitiiatkms in which no provisloa is 
made for recovery from its effects. A recov 
«y room with a bed, suctioo. emesis basins 
sod all tho necessary resusdtntivo para 
phenudia is hl^y desirable. 


RESUSCITATION 

ncsmdtatioQ is tho rostoratioa to Ufo of 
tho opparent dead In no aspect of medicine 
do situations requiring rcsuseJtatioa arlso as 
frequently as they do In anesthesia. There 
aru two phases to resusdtation ventilatory 
which consists in starting artifidal rospira 
Uon for apnea, and cardiac, which is an 
attem^ to rcactivato a heart which has 
ceased to beat 

Vcntjiaiory Resuscitation. ^Vhcnove^ ven 
tilatory efforts cease, irrcspcctivo of tbo 
cause ortlflcinl respiration is Indicated. Tlve 
most practical and cffcctivo method of or 
tlfirifll respiration in ox>erating rooms Is tho 
Intermittent insulHation technique. Tbo 
mosV. of the inhaler of tbo anesthesia ap* 
poTohiS is held flrmlv on the patients face 
and tho rubber brcadiing bog Is compr e ssed 
rhythmically sixteen to twenty times per 
mhmto. Inspiration it active, expiration it 
passive, o^Aing to tho clastic recoil of tho 
lungs Tho iron lung and other mechanical 
respirators aro used oalj for protracted pc 
rlous of artifidal respiration. When an an 
esthesia apparatus is zwt available, Tnamifll 
methods may bo used. The "vtft practical 
for tbo operating room it Sylv'csters method 
because it is p^ormed with the patioit 
In the supine position (Fig. 0) The patients 
wrists aro grasped by tho operator standing 
at the bond of the operating table. Tho 
thorax it compressed with the patients el 
bows. The arms are then extended over the 
patients bead to inflate the thorax, Tho 
procedure is reputed fifteen to twenty timet 
per minute. The nrm lift hgrV pressure 
inothod of Nellscn may bo used for the 
prone position. Mouth-to-mouth breathing 
is an often forgotten effective metl»d- The 
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sympatholytic effect Hypoteniion difficult 
to revene which leads to seriou* conse- 
quence*, may develop during anesthesia and 
opera tlom 

The time and route of adminlstratioD are 
important The optimum effect* are attained 
when the narcotlo is administered lubcu- 
taneously one to one and one-half hours 
prior to the anticipated time of the indue 
tlon of anesthesia- In urgent situation* the 
optimum effects are obtained within five 
minutes if the drug is administered tntra 
vcnooslv at a slow rate The narcotics are 
combined with belladonna olhalolds— atro- 
pine hyoscyamine or scopolamine— which 
are anticholinergic substances They are 
used to minimize the secretion of mucus 
and saliva. Scopolamine and h>ojc>amme 
are more effective than atropine Scopola 
mine depresses the cerebrm cortex and 
enhance* the effects of morphine The seda 
tiem is accompanied bv amnesia and an air 
of indifference which fadlitatea operatfoo 
and obviate* psvchic trauma. Atropine and 
hyoscyamine stimulate the cortex and an 
tagonlze the sedative action of morphine. 
The belladonna alkaloids are administered 
simultaneously even b> dv intravenoos 
route The average adult dose U % grain 
( 15 mg ) morphine with ^ o© grain (0 0 mg ) 
of belladoana alkaloid For patients beyond 
tbe fourth decade of life tne morphtne 1* 
reduced to % gram (10 mg.) Patient* in 
tbe sixth and seventh decades tolerate less 
— H io H grain (7.6 to 10 mg ) Those who 
are older require still less— Hs to grain 
(5 to 7.5 mg ) Tbe belladonna alkaloid Is 
reduced carrespondinglv in a ratio of 1 port 
to 25 parti of morphine Morphine Is omitted 
if basal narcosis with an intravenous or a 
rectalh administered drug is contemplated 
In infants and chUdreo, ultra abort acting 


allay apprehension and to minimize or avoid 
convulsions due to local anesthetic drugs. 
Barbiturates completely antagonize or pre- 
vent stimulation ijy on overdose of a local 
anesthetic drug in basal narcotic doses only 
Secobarbital or pentobarbital (1^4 grain*, 
100 mg ) orally or intramuscularly one and 
one half hours prior to operation allay* but 
doe* not prevent exdteinent and convulslQni. 
All e ff or t* should be made to perform the 
operation under drcumstance* which per 
nilt tbo use of premedication. Many a suc- 
cessful regional anesthetic procedure ha* 
been classed a* unsatisfactory because tbe 
patient was apprehensive. 

PRECAUTIONS 

There are certain generallzationj which 
are applicable to all forms of anesthesia but 
more partlculariy to general anesthesia. 

1 No general anesthetic, no matter how 
brief In duration is the anesthesia or how 
light the planet, should be a dmin (s tared in 
situations in which there are no proviilans 
for unmediately instituting ar rifiaial respira 
tlon. Tbe apparatus employed for inhalation 
anesthesia 1* used to adaninister artificial 
respiration by tbe intsnnittent (nnifflaHnn 
technique This method 1* wholly adequate 
for resusdtBticm under drcumstanca en 
countered during surgical anesthesia. Unles* 
an unimpeded airway is established, no 
method of artificial respiration 1* lucceaufuL 
Airway* of tbe pharyngeal typo ore satis 
factory for relievhig lupralaryngeal obstruc 
tion. Contrary to certain teachings, endo- 
tracheal Intubatixjn Is not always neceksary 
for resusdtatloo. Vahiable time Is often 
wasted in attempting to introduce au endo- 
tracheal catheter before artificial respiratioc 
Is instituted. Intnbetlon is indicate only 
when the asual measure* for establishing an 


barbiturates may be administered rectallv 
for basal narcosl* ( 1 gm. for each 50 lbs. of 
body weight) one-half bemr prior to indue 
tlon of anesthesia. Preane»thetic sedatiem is 
desirable but is usually omitted if the m 
timt 1* to be ambulatory immediately after 
operatioiL Ambulabon after the admfnistra 
tion of narcotic* and hypnotic* or ffeneral 
aiiestbesia is imdesirable. Ataxia, drowsl 
MS* nausea and vomiting ore common in 
ambulatory patients after narcotic* are ad 
njnUtered H patient 1. u 

ho should bo tor molt lurglcal procedure^ 
marphmo and KOrwlamlne to the iminl 
OTployoi Barbitarato. are 
ommended prior to rogtonal anathetta to 


alrwBj fafl. 

2 . A Suction apparatus for the exclusive 
use of the anesthetist should be in each 
operating room A curved metal suction tip 
v^ch pennlt* cleansing secretions f rom the 
hyperoharynx Is essentinl. A catheter is un 
satisiacto^ for thii purpose because the 
patient emerging from anesthesia damps his 
laws and bite* down upon it Bexidos cath- 
eter* are limp and are difficult to direct into 
the pharynx in order to accomplish thorongh 
cleansing 

3 The operation should always be per 
formed on a table which can be tilted to the 
he^-down position In the event vomiting 
occurs aspiiatian la prevented by allowing 
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operator inflate! the Itmgi by placing hi* 
lip* to those of the patient and pinSiinR 
the nose. Too often re*iudtative etforti fell 
because they are not initltuted toon enough 
and because the airway U poor Reiptratory 
rtimulanti are rarely of any value for re* 
tuxdtatloii. 

Cardiac RetutdtauotL The term “cardioc 
arre«t” is uted to derignate uneq>ectc<i 
cenahon of effective cardiac activity occur 
ring In the operating room or immediately 
after operatlOQ. The cautet of cardiac arrest 
have been enumerated in the dlscuirioo of 
operating room fatalities When cardiac ar 
rest I* fuspected^ the chett ibould bo opened 
immediately and attempt* made to reaus- 
dtate the heart. Cardiac arrert ti due to 
atyjtole or ventricular fibrillation It U to 
perative tlmt manage be instituted a* 
quickly as possible to that an effective head 
of blood pressure is maintained in the vas- 
cular tyitem. Artificial re*plratkm must be 
carried on rimultaneouily to provide proper 
oiygenatlcm Unless resusdtatlan is lojtl 
tut» immedlatelv cerebral damage invajri 
abh results if the patient tnivlves It Is 
utelen to open the thorax and massage the 
heart unless effecthe artificial respiration Is 
perfoiroed simultaneouslv 

The technique of cardiac resuscitation Is 
simple An Indsloti is made between the 
ftfdi and sixth riht on the left ride from a 


point one inch lateral to the rtetnum to 
avoid the internal mammary veuelt. The 
heart it grasped between both hands and 
compreited roythmlcalfy at a rate os oeor 
normal as is potrible to that an effectivo 
arterial presture it maintained. If the myo- 
cardium is atonic and depreued, 0.25 mg- 
epinephrine (1 1000) or 5 cc. of 5 per cent 
caldnm chloride is injected fato the right 
atrium- Physical method* are necessary to 
reverse ventricular fibrillation, drugs are to 
effective. The heart is ihodwl with the 
ordinary 110 volt-00 cycle alternating cur 
rent The ibocki, 11^ amperes for one-tenth 
tecood, are delivered by broad electrode* 
over the surface of the heart- Asy^ 
tole develop* after fcveral ihoda and mas 
*affe iJ maintained until the beat resumes- 
olabrillatOT ipecffiailly deripjod for tiw 
ouiwae are now awilkble which .bould bo 
a piltaf emcrgaicy opOTltog room equip- 
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facton which affect a burned patient It is 
tw longer juit a local uxwnd to bo treated, 
it is a \NWind affecting tJuJ genera] condition 
of the patient Tlw u-ound and the x>’5tcinic 
disturbance must bo treated at tlio same 
tinw. Better understanding of tlw treatment 
of klHxik and altered nutrition tlw control of 
infection and earl> ewenigo by sJdn graft 
ing of the burned wound lia\‘o Ixvn of great 
value In tlw improvx'd management of i1k»o 
patients. 

Bum wounds oro caused by tlw contort 
of tlw skin \vlth RiHIcicnt thermal energy 
to create patlwloglc dumges wllliln tlw 
ind then, secondarily a response by the 
patient These woun^ may bo causw by 
contact with flame, scalding \^’a(cT steam 
electricity and cbcmlcals and tbo IrritaUoo 
of poison gases. Acddcnli from gasoline 
and kerosene cxplosioos arc a conurvon cause 
of deep bums. One t>TX5 of bum is com 
moaly referred to as the flash bum " and 
this Is not actually a special typu Sudi a 
bum is caused exposure to any high 
intensity beat for a very short lutcr^ and 
is confined to the expo^ skin such os on 
the lumds ond face. It may easily occur in 
a ^ espIosiOTU 

Boms are most common in individuals in 
the extremes of ago and mortality rate* ore 
Ukeu’ise higher in these groups. Moles ore 
more often burT>ed than fences, but tlw 
njortoUty is higher In the feouda Bums have 
been a notorious cause of permanent do- 
fonnlty and loss of earning power and coo 
stltute a potent source of hospital bed oc- 
cupancy following traunuL A study made of 
b^ occupancy has ibmvn that obout one- 
third of burned patients roqulro hospital 
care, Tbo number of hospital days spent is 
unknown, but it has been estimated to ap- 
proitamte several hundred days in a bofoltal 
for eacb subject who has died as a re^t of 
bums. In 19M there \vere 6406 deaths from 
fire and explosiooi In the United States It 
Is furtber estimated that the yearly fnd 
daice of seriomly burned patients is 
rou^ily twenty time* greater than tbe nmn 
btt Or thermal deaths. &Iuch can be done 
prophylactically by educating the public 
concerning the danger* both in Ibe borne 
and in tiio factory a. the careless use of 
kerosoie, gasoline or other flmnTT»nIit .n 
liquids or articles Most of aD the burning 
injinles of children could be avoided if adn 
cat^ %vero practiced. Outlawing tbe sale 
rt flammable clothing has been shown to be 
impor^t in reducing the incidenco of serf- 
^ous bums. Such doUiiDg, however is stiU 


sold In time of war tbo Inddcnco of bums 
in combat zones and In tlw rear areas from 
gasoline explosion, flamo lluowcrs incen 
diary bom^ or shnnlo acddcnli creates 
largo nuinlxTs of wng Icrni casualUo* 
Atomic bombings can of course bo a source 
of a largo numWr of seriously burned ens 
uolUcs. 

Burned patients coniUtuto a bi^i per 
ccniago of those seen following catastrophe* 
and it I* necessary that Iwspltol personnel 
bo aware of tlw importanco of being pre 
pared for a sudden influx of largo numbers 
of burned and injured patients. This ^vould 
mean prcv'ious planning for thdr care and a 
stockpiling of me few essential items neces- 
sary lor local w'ound core and tho treatment 
of siwek. 

Dq>th of Burnmg Injuries. The usual 
clossiflcation of bums is based on tho depth 
of tho injury first, second and third 
bums. 

First ilegree bums are superficial Inpine* 
involviog tbo cpidennis and heal rapidly 
w'itbout scarring. 

Scccml degree bums are also called per 
iial thickness bums they heal by epithelial 
regeneration if infection and other Irritatioiu 
can bo aNddcd. Tbe skin destruction in 
x-olvcs varying depths of tbe cerium os well 
os the cpldcmiis Two types of second de 
gre© bums are recognized superficial par 
tial thickness and deep dermal bums. A 
superficial partial thickness bum heals 
within ten to fifteen day*. When recently 
healed, the surface lacks normal pigmenta 
tioa. Tho color and architecture of tho 
healed sldn eventually approach normal 
skin after a low months. Deeper burning 
within tho skin may leave sumdent viable 
opitbelial appendages which permit sIo%\er 
but eventuJ eplth^zatfon or tbo surface. 
Tlio deeper second degree bums, called 
deep dermal bums, may beal within four 
weeks. The healed surface consists of thin, 
fragile skin called scar tissue epithelium. 
Future replacement of this skin \vlth a 
thicker ildn graft is frequently necessary to 
Improve both function and appearance. 

In fuU thickness or third degree burns 
the entire thickness of the skin is destroyed 
beyond repair and frequently tho injury 
involves the underlying tissues;. The deptn 
of this infury may extend to and indmlo, 
the muscles nerves and tendons. In elec 
triad injuries involvement of the bone and 
joints is„iiot uncommon. These deep bums 
cause death of all tissues winch have re- 
ceived suQcient thennoJ energy Eventually 
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Bunu are tbermal \voundi wKicb vaiv 
grtatiy in extent, dqjdi and location. The 
refponiiblUty of the doctor to the burned 
victim begins with dw managcmoot of the 
acnto injijuy It should not end unld tbo na 
dent has occn rertored to an acceptable 
posJtton in society Any nhysidaii mav bo 
called upon and should tw able to Pender 
adequate emergency care to burned pa 
dents, especially in the time of a catas 
tropfak In severe casei, however the oon 
tinuatlOG of treatment often requires the 
attention of a surgeon who is famiiiw with 
the more intricate aspect* of deep wounds 
resulting from thermal in{ary In bum* the 
obloctivcs of care are to preserve life, to 
obtain healing of the wound as earfv w pos- 
liblo and to minlmlie lo« of function and 


diifigurement , ^ i_ 

Initially the magnitude of tiw bt^ in 
kirv can be tmUdpated by assessing the siio 
^ ths dopA of Ae W A Krtcralvo 
buTM, immedtato tyAmlc olterutom ocOT 

jna Jbouiil bo brfon. 

c«o U givtn to tbo local tvoiinA Supetadal 
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and deep bums should be differentiatod a* 
soon as possible because the latter often 
require well planned surgical procedum In 
order to achlcvo early ckiuro of tbo ^vo^Bd 
with a minimal low of fuartiotL Acute 
bums, superficial or deep provide highly 
susceptible avenue* for local or luvailvi? to- 
fectiom until complete healing hoi been 
attained 

Superficial bums heal spontaneously if 
infecrion and mechanical or cbemfcal inita 
tioo of the wound aro avoided. The topical 
ap^carion of drugs to burned surfaces has 
Ittde effect uixjg the ability or rate for spon- 
taneous heoltog of superfidai bums. The 
iJdn U dortroyed in deep bums and healing 
if obtained by skin grafting after removal of 
the necrotic tissue and the proper prepara- 
tioa of tho redpiect site. 

With tbo resaewed interest in the treat 
meot of bums brought abcail by the recent 
wan and the atomic and thomonudeor 
bombs, tho therapy of bum* has shown 
great advancemcDL This progress is due to 
boto undcTsUndiflg of the coenbtontion of 
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bo acx.'umtciv hnincdlattl) ui»n 

faupoclkxi following llio Injur) A fairly ac- 
curate estimation can bo made with tho Iwlp 
of liw lictiow scolo for estimating Omj 
cilral of a Iwm (Fig. 1) A more ranld but 
a cruder estimation can bo made Ir) llio 
me of tlw rule of nines (Fig. 2) Tlw cm 
ptjjTncnl of this mclbotl, Iwwcvcr fre 
qucnlJ) leads to dangerous o\’CTcsHmatlon 
of the percentage of b^y surface Ins'olvxnl. 

amtral Course of Humlng Injmics. 
When suIBclcnt heal is applied to tho bod) 
lurfact to create a burning Injur) there Is 
precipitated a cliain of events whicli Is rww 
quite wcH known. \Vl>en the extent of llw 
bum is sufBdcnt~bc)‘OQd 15 to 20 per cent 
of the body lurfaco-thcro is a general 
s)itcralc responso known as bum iboci- Im 
rocdialcly after tho burning injury there Is 
sudden temporary pain which Is often con 
trolled when tho Inv'olvcd region is protected 
from tho cooler air 

la first degree bums skin redness is not 
pcTsirtentl) painful This typo of injury 
usuaJ^ cv'oka little gcDcral response. Par 
tlal thiclneu bums are common after a 
scalding injury and, if these ore sufB 
cicntly Urge, bum shock may occur Tha 
woemds slow I) and the healing rate 
depends upon the avoidance of intcction 
and other irritants which could easily coa- 
vert a superficial, incomplete thickness bum 
into a deep or whole thickness varict) 
\Vhen not infected or Irritated, these bur^ 
usually heal Healing occurs by the Ingrowth 
of epitbcllum from tbo remaining elements, 
such as tho sweat glands and hair follicles. 

The third degree, or whole thldmesi 
buini occur most commonly when clothing 
ca tch e s fire and if the area is large enough 
~d>eyond 15 to 20 per cent of tho body sur 
Um— will produce a shock state, Tho local 
romed wound appean charred frequently 
™t may be white or range from brown to 
black in appearance. It is anesthetic to sen 
soiy stimuli. The full thickness bum Is usu 
^y tuiTounded by a pink areola of leo 
de^Iy burned regions which will epitbelize 
and heal within ten to twelve days, loov 
lug sn open wound of varying size which is 
Wvered eventually with granulation tissue. 

l o^ wound can easily become Infected 
afto the first few days benuise of tho pres 
of dead tissue at body temperature 
encourages any type of tnfectioo. Tho 
cellar will begin to separate from the un- 
bumed tissue about the fifth to ei Ath day 
MKl h negjecied wiU ultimately itowW 
slough awa> This slough acts as a loques- 


lium and tlio Iwst attempts to sci>arato it 
from tlm underlying structure. Tho autolvris 
of (Ik) burned tissue accounts for a marxod 
incrcoso in wound discharge. Later if tho 
w-ound Is disregarded, local or Invasive in 
fcctlon supervenes. 

A burning Injury will evoke a marked 
endocrine or stress reaction, which is alxnt»st 
maximal in degree Initial]) tho patient has 
great fear of ^n and scarring and later if 
(ho bum beeves dironlc tho patient will 
lose moralo and exhibit dcfinllo psychic 
changes. Exlcnslvo bums commonly pft^ 
duco this clungo ond patients refuse to eat 
and complain oittcrly of even minor dis 
comforts Weight loss and profound tee 
oodary anemia can become very marked as 
a result of tho constant loss of protein from 
Uio wound. If infection has been added, the 
bum is thus deepened and protein and fluid 
loss Is accentuated. 

Bum wounds should be considered as po- 
tentially contaminated, open, soft tissue frt 
juries, and as such dcrruind careful local core 
at all stages to control infection until heoling 
lull occurred. It Is tho objective in all bum 
wounds to convert the open contaminated 
wound Into a dosed wound as early as is 
possible and practical. An) unnecessary de- 
lay in converting these open vvounds into 
dosed wounds deepens the injury and, when 
a siiBdent extent of the body surface is 
Involved, life itself may be Jeopardized by 
septicemia. 

Pathologic Changes of Burned Surfaces. 
Tho first oegree bum Is on injury of a su 
perfleial nature in which blebs do not form. 
In this type there is early redness and some 
edema but no necrosis. 

The second degree, ox partial thickness, 
bum denotes an Injury in which there i* 
superficial necrosis and, initially there i* 
edema and bleb fonnatioo. Tho blebs arc 
found ^vlthin the layers of the sldn and mfly 
bo sufficiently large to rupture spontane- 
ously The burned surface is either pink or 
red and mottling can usually be noted. Ex 
udation may be profuse. The wound extend* 
into the dermis and there are viable ran 
nants of epltbdium, such os sweat glan ds 
and hair follicles, frem which healing wdl 
occur without tho necessity of grafting. The 
deep dermal bums are those in which there 
are only scattered sldn appendages left for 
regeneration. It Is imposiiblo to H<agTw>tf a 
deep dermal bum in tho acute phn«>-f A 
healed bum of this type has a thin, fraaiJe 
epith^ covering, which breeks down frfr 
qnently after minute trauma. 
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1 Bvixrw < pUn far ««HrTiitKW of boilj 
Flrrt degree bomi are excluded to 
a. Bom are* atnnahno obart lor 
ckrw axe gh^ bead, thigh and leg peroent 
from 10 to 15 yean of age. b. Bom 
nation diart for tofantt 0 to 1 year of age. 
e given bead, thi^ and leg perceaitagea lor 
Erocn 1 to 5 yean of ago. 


Bich a wound damivuM and tho body 
aittmpb to ilough off tho damagtd area a, 
a foreign body creaUng a lygo OJ^ wound 
which mult bo cjoiod by jkta pnfttag. 

Moit bumi are irregdar lu fcth 
pfl, juotoction of 
varlattom In the thlcineM of the 
^ pattern li that of tho greotrat doplb 
SX Ki crater of tto a^aud 

^^g of drpth toward tho poriphray of 


the WDontL The depth of the bum at the 
time of initial Inspection immediately after 
the injury Is difficult to auen, except in 
tho»e in which there is artiml charring of 
the skin with anegthenia of the area, wmch 
indicates complete death, or a whsle thick 
ness bum, 

Extent of Bunu. The size of the burned 
wound is another indicatioo of tho severity 
of tho injury There is a definite rough cor 
relation between the extent of the bum and 
the degree and severity of bom shtxk. How 
over thero is a wide variation in the indi 
vithial response to the injury and often tho 
extent of tiie bum can be misleading, for in 
one patient a 15 to 20 per cent body surface 
bum cart be overwhelming while In another 
patient, similar in size, it seems to evoke a 
minimal respenso. 

A common error is timt of overestimating 
tho extent or the percentage of tho body 
surface burned. The reason for this is that 
the exact extent of the bum wound cannot 



Fifurw i A dm plTftjid method of w)hiMlliig body 
pn-fanw borDod — *Tbe Tulo of rrtiv.^ Thii If a crude 
method and dw Kirgeon miat be Cfantanffy aware 
tti«» tw rmat aot overatlmate tbe body forfaoe 
burned. 
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ihjt thcru a dhnhilshctl rciiwmc us mcui 
uml b) ibc i(i*n)I<l cxatllon uiul llic cmitMH 
phil cuunt 

Tl>c lurmntobiglc dungcj which occur 
ahcT a bum arc of Iwo \ailtUcs hlrsl ibi 
ml ciUi arc often trjpix*d and held within 
\iiJcU which arc i>cnnjrmill> danuged by 
the heat \lonn)\tT llu red ccllk arc \cr> 
wMrptiblo to Ik at and tills incnascs tlKdr 
fragilit) Ttiis nurU*d fragilil) product's a 
peat Incrcawi of cell dcliris which can pro- 
dute licnHiglobincnila, which when suHl 
ocdU) kCNTTC can ulfcct the fur>clluji of tlw 
IhtT and the kldoc) Tlw continuation of 
hcmogloblncmta can product dtlajed faun 
dice and IwpaUlis, \\Ticn tlwso occur tluj 
prognosli is grcall) altered 

The second reiponso of the blood Is liemo* 
concentration duo to sudden and continued 
withdrawal of tlw fluid portion of tlw blood 
Into tlw burned region Tlw blood is muro 
\-fadd than normal and a rising liemalo- 
crit reading Is comnwn in IIk ImmedJato 
poshnjur) course WlUi the increase in Uw 
>-iscQslt) of the blood, the blood solumo is 
actually lowered and the Iwdy altempli to 
nstoro and maintain tlw blood tulumc b> 
withdrawing from tlw asailablo fluid n>- 
thus CTcaling dch>dralion of the un 
humed regions. In profound ihocJs constrlc 
Uon of the pcripht^ blood scssclj is com 
mon. Occaiionally these markcdlv constricted 
I'csselj ore filled with black ssTup-lilo blood- 
l^cro is an immediate Iculcocytoiij which 
1« both true and relaitvo owdng to Iho con 
ceotration of the blood. Tliis leukocytic re 
^oaso fubsidci unless infectioo supervenes. 
Tac blood changes are only a matter of 
depco and will not bo apparent in a patient 
who does not exhibit some form of bum 
tbocL 


Changes In the urine deiwnd upon tbo 
nmintenance of the blood supply to the Idd 
ney If ihi* blood supply is r^uced as the 
r«Jt of bum shock, the volume of urine is 
and the spedflo gravity Increases. 
Alhcinlnuria is common. Loiter nitrogen ei 
credoo Is greatly incr e ased, which corre- 
taiM well %vith the stress response of these 
paorat*. In patients with serious bums In 
wW there is a marked breakdown of red 
henodoblnuria may occur Urinary 
changes will continue until tbero is correc 
non and Improvement of the circulating 
ji blood. After three to four days 

^ ^ ^ted and this Is the result 
roihsoihed. 

lood chemical changes following a 


Iwm are duo in part to tlw dch>dratioa of 
ilu blood and sccundl> to Uio alarm rc 
action Tlw sodium is conserved following 
a thermal injury and iho blood level is low 
CTcd. IHjtasslum may be lost particularly 
sslicn tlwrc Is diarrhea or vomiting- Tran 
licmt hyperglycemia occurs after tho bum. 
Tlierc is a Icmporary rise In plasma proteins 
and later witli continued withdrawal of the 
fluid portions which arc high In proteins 
there is produced a hypoprotclncmlo. The 
circulating proteins arc drawn into tbo 
burned tissues and this state remains until 
llicro is a itrversal of the edema fluid from 
tlw burned regions usually In three to four 
days. A dilution of tho circulating proteins 
occurs after tho dJurcsIs. The protein loss 
may conllnuo and bo accentuated if infec- 
tion has beim added. Reversal of the al 
bumin globulin ratio occurs and such severe 
lowering of tho proteins may produce a 
hypoprotciiwmlc edema. 

Tho studies on vitamins have shown a 
marked reduction In iho ascorbic aad levels 
Immediately following a burn. This becomes 
more marked if tlw bum has been allow*ed 
to bccomo chronic. 

The pathologic changes seen foUowtag a 
bum depend upon tho extent and the depth 
of the bum, and particularly upon tho pa 
tlcnts individual response to the inl^ Not 
all burned patients will exhibit all of the 
clianges mentioned, not even those with ex 
tensive bums The injuries do not follow an 
exact pattern. In sosno patients the injury is 
an overwhelming assault and causes marked 
tissue damage and chemical changes pro- 
tein loss may bo rapid and marked weight 
lots may occur The body fat is consumed 
first and then tbo protein mats is used to 
provide sufficient erodes to maintain the 
Increase in the metabolic rate of such pa 
tients. There is a catabolic response in each 
patient which creates a negative nitrogen 
balance. This can bo limited when there is 
proper protein replacement by blood, diet 
ancf supplementary feedings When protein 
loss is allowed to continuo, the mtrogen re- 
serves of the body can be so depleted that 
healing can never bo accomplish^ and It Is 
in thw patients that infection is common 
and all attempts at «Irin grafting folk 

Infection added to the largo open wounds 
creates havoc and septicemia is a common 
cause of death. Py^enic Infections are 
greatly enhanced because of tho presence of 
cW tissue body moisture and Wy heat 
When malnutrition and secondary anemia 
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The pathologic changes which occur 
within the ildn and rubcutaneouj tissue or 
the deeper structures, depend natursHy 
upon the Intensity of the heat and the 
len^ of tune that It has been applied. Full 
bums may Immediately show heat 
coagulation and necrosis. The xmderlylng 
subcutaneous tissues may be dry and hard 
and surrounded by marted edema. Subcu 
taneous vessels are flDed with thrombL 
When mvolvement of the muscle has oc 
curred, the tissue immediately becomei very 
pale and friable. In electrical bums tl^ 
bone may bo Involved but the demarcfitkm 
of the dead bone is very slow and takes 
many weeks 

Systenue Alterations FoUowlDg Boms. 
The burning Injury evokes a response which 
is charactolzed by rapid pouting out of 
fluid into and aroond the wound. It is as 
though a fluid barrier v.’ere thrown about 
the site to wall off the injury This fluid 
comes fr om the local vessels lymphatics 
and caplffailes and also from the fluid within 
the Vihlcb have burst as the result of 
the beat appUed 

The fluid which escapes Into the bomed 
area Is carried away by lymphatic drain 
ace from the local rite, brut soon the amoont 
of fluid exceeds the ability of the lymph 
channels to withdraw it and the accumula 
don will pile up in the interstitial spaces, 
thus pitxhiclng edema, not only the 
wound but also of the area rorrounding the 
wound. Large amounts of fluid can be bid 
den when infiltrated deep Into the soft tis- 
sues and about the burned organs. This 
can be Tn<i1prtfllng If one does not reeUze 
that this amount of fluid can represent a 
high percentage of the total dreuktiog fluid 
vohnne of thetody The fluid escaping from 
the drcuktion into the wound Is not identi 
^ 1 ^ but is similar to plasma It has a lower 
concentration of protein than has plasma 
but has the same canccotratioo of electro- 
lytes In some instances, the swelling and 
the edema may become so intense as to 
leopardlze the vascular supply of the ^ 
The pathologic changes in organs which 
aro not cHraily involved by heat could bo 
„,unicd to roult from reduction rf tte 
drcolating blood volumo, Hnt cronUng bo- 
aedlnto aohydrotta of tW or^ ^ 
later if the blood Smv ““ttanre to t* 
ned, depriving tbore of tbeb bW 

orV^ and beoco intoxfering vvi* 

A rir^Wi This is apparent in the kidneys, 
K^dXr tdSrSovoreibla change, 
may occur 


The gastrointestinal tract Is iwt o f ten dl 
rectly affected by heat, but there may be 
an indirect response varying from anorexia 
to vomiting and paralytic ileus is a common 
complication in patients with severe shock. 
One of the rare complications of the severe 
bum Is a Curling s ulcer an ulceration of 
the upper gastrointestinal tract, and in some 
cases me only indication is hematemesis or 
blood in the stools In others there may bo 
an actual perforation of the ulcer causing 
peritonitis and death. The cause of Curlings 
ulcer Is as yet unknown. It has been ascrih^ 
to the general s tre ss response in which 
gastrodnodenal perforation Is not uncom 
mon. 

Pathologic changes within tiie respiratorv 
tract depend upon the actnal inspiration of 
cither hot fumes or poison gnt« seldom 
does flame itself pcoctrate beyond the upper 
respiratory region The upper tract response 
Is edema, which may be so marked as to 
produce iwelUng of the arytenoid tissues 
which will actually obliterate and obstruct 
the larynx. Lower respiratory tract Injury 
produces damage to the broocmal and bnm* 
chiolai epithelium. Spasm and edana and, 
eventually desquamation may cause respira 
tOTv obstiuction and deatL In lower troct 
injuries there is a great outpouring of froth) 
fluid which signifies marked iDvolvecDect 

The cardiovascnlar system seldom exhibits 
altered changes other than the usual re- 
sponsea whlim would be elicited In shock 
from any cause. Thee is, hmvever a great 
tendency for thrombophlebitis to occur be- 
cause or the nrokoged period of thickening 
of the blooo, due to bemocoocentratioii. 
Thrombotic phenomena are not rare. 

With reduction in the circulating blood 
volume there is a reduced cardiac output 
in bum shock and, late in the course, the 
blood pressure will fall, but this has no 
neurogenlo or endocrii>e etiologlo rignifl 
cance. It Is purely due to lack of sufficient 
blood volume to mfliniTtin the blood pressure 
at a working leveL 

Burning injuries evoke a general endo- 
crine response. Tbo alarm reaction in bums 
Is maximal Initially there is a rapid rise of 
the ketostemld excntlon and a lowering of 
the number of eosinophils. There is a loss 
of nitrogen throu^ the Iddnoys which ac 
counts for the negative nitrogen balance 
which ^peon in a bom patient after bum 
shock. Tmi response to stress will coatinue 
until the %vound Is healed, while compUco 
dons, SQch as infection, may prolong the 
xesponse. In fatal cases It may be seen early 
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laggertod arc only a guide to ftnrt the 
thcrupy 

It if apparent that no formula takes mlo 
account tho variation in tho individuals ro- 
sponio to the different types ekrpUu and 
ckteot of bums. No formula tales Into ac- 
count the age of the patient, Uw previous 
health or hydration or tho individuals re- 
action to trauma- Clinfcallv it is seen that 
children with axtensivo scalding havo shown 
accentuated shock response for there is a 
very intenso persistent fluid loss into and 
from the wound- This is more apparent than 
in patients with o bum of ilmilor CTtcnt duo 
to a flamo tyw of injury in uhlcb the ddn 
is hard and charred, prohibiting tlw oozing 
of fluids from the wound. Houever tl>e 
damugo to the red cell mass associated witJi 
Q flprn rt burn Is greater than that due to 
scalding. Anemia always occurs earlier fol 
lowing a flame bum. Actually there is true 
anemia which is not apparent until late, 
when diuresis has occur^ and the bemo- 
concentration has been uJJeviated- 
A formula may t>Q useful as a guide to 
initlatlag treatment of bum sbo^ Tho 
formula propounded by Evans, in 195^ is 
based upon the percentage of body surface 
burned times ^ve^gfat in Idlograms. This for 
mala permits on estimation of tbe amount 
of fleid which Is to be provided in plasma, 
plasma expanders or blood needed during 
the shock state. Evans believed that an equxu 
amount of isotonic saline solution should be 
administered dimng the shock phase and 
that some flnid should be given for renal 
excretion and the inseiuibJe loss 
For example, the fluid requirements in 
the flrst twenty four hours for a man weigh 
ing 70 kg. and suffering from a 30 per cent 
bum wotdd be os follows 
FUsma, plapni nbaUtote or 
vkhcOo blood 70xM = 2I0Oca 

S altoe xJuapn-gfl pa cent 70 x 30 = 3l00m 

Demwo tn water— 5 per cent 2000 cc. 

Total tn the fiat 24 boon 6200 co. 

Evans reconuDOided that the fluid r©- 
quiremcnti should bo given in the following 
manner One-half of the total estimated fluid 
for the first twenty-four hours should bo 
given in the first eight hours after burning, 
and one-quarter in each of the subsequent 
ri^hour periods of the first day During 
the second twenty four hours the colloid 
and electrolyto requirements are roughly 
one-half of the previous amount rocom 
maided for the flrst twenty four hours 
Evans windy recommended that, after fart> 


eight houn fluids should bo fopplied mainly 
by tho oral route. Fluid requirements for a 
patient witli burns involving more than 50 
per cent of tho body surface should be esti 
mated as 50 per cent surface burns and 
never for more tlian tnis, for no patient 
should receive more than 10 000 cc. of fluid 
in (ho first twenty four hours A modlflcadoo 
of llw Evans forwuh is advocated by tne 
Brooko Army Medical Ccolcr The Brooke 
fonnula differs from the Evans formula in 
ihot on eloctrolyto-coUoid ratio of 3 j 1 is 
proposed. 

'Dicro aro but few chemlcnl or laboratory 
tests which will aid in Judging the efficacy 
of bum shock tlicrapy However constant 
observation of the general appearance of 
the patient, tho pulso rate the color and tbe 
degrees of restlessness and thirst will pro- 
vide liwlicartons of progress. The roost im 
portont and best index for Judging tho 
adequacy of bum shock therapy is tbe 
amount of bouriy urinary excretion (Fig 3) 

In any patient with dlnicail signs of sWds 
or in any in whom tbe extent of the bum 
invests U>e possibility of bum shock, an 
indwelling cometcr Is placed in the bladder 
so that the bouriy urinary flow may be accu 
ratdy recorded. The initial resioual unne 
in the bladckr is examined in the czsual ron 
tine manner Tbo objective of oil shock tber 
apy is to give suffident fluid to obtain an 
overage urinary flow of 25 to 50 cc. per hour 
for the overage adult 

Most bum^ patients can tolerate limited 
amounts of oral fluids If administered at a 
definite rate that does not result in over 
loading tho gastrointestinal system- Al- 
Ibougb the bum shock patient is very thirsty 
this condltioo must be combated by gfvfng 
fluids intravenously because only limited 
omoants of oral fluid can bo tolerated with 
out vomiting. Vomitmg Is to be avoided be- 
cause of the addition^ loo of clectroh'tos 
which will only further endanger the patient 
Clinically it is found that an oral intake for 
an average adult of only 200 cc. per hour Is 
adequate and that this reduces the total 
amount of fluids needed by vein. Thii 
amount of fluid given by mouth Is well 
tolerated if it Is a chilled solution consisting of 
salt and bicarbonate of soda. The solution 
contains 1 teaspoonfui of mlt and % tea 
spoonful of bicarbonate of soda to a quart 
of water 

Ihe colloid solutions are given In the form 
of either whole blood, virus-free plasma or 
one of the plasma expanders, and no rigid 
rule can be gfven as to how much of each 
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ure aUcttved to progrew numy itrata* of 
virulent wogenlc bacteria can readilv breal 
through the ^vouIld barrier and gain accew 
to the circulation 

Bum Shock and Its TrcatmraL The *\* 
teinlc reipcKue to burning miurios ij called 
bum shock. Thi* utuaily foHowi a bum 
which £f greater than 15 to 20 per cent of 
the body rurfaco, but it should be antld 
pated in any patient with bumi which in 
voh-e more Ruface area than the "fiosh 
bum*’ areai, that U the exposed hands and 
heed. 


There are many as yet unerplatocd re- 
actions in bum and too often these are 
reputedly said to be doe to “toxini " Bum 
iltock is a combination of the responses of 
the local bodily defenses aj^dnst a burning 
infury with resulting cfiect on the chemfou 
composition of the blood plus the interplay 
o£ tM endociine glands Bum shock rwults 
in reduction of the drculating blood vohuno, 
both as to tbo quality and quantity of the 
blood. The blood volume it reduced because 
of the continued withdrawal of serum and 
plasma like substances ioto the burned area, 
producing local edema as If the body \vcre 
attompting to isolate the infurv or to wall it 
off with a ^tective fluid barrier This con- 
tinomg wimdrawoi of fluid portions of the 
circulating bbod produces debydratioo of 
the unbumed portion of the bedy and this 
continning pirocess increases the viscositv of 
the blood and produces a hemoconcentra 
Unn. The reduction of circuiatiDg blood 
volume is reflected in the amount of Wood 
and oxygen supplied to the vital organs 
such os me brain, the heart and the kidney 
Further a thermal injury will trap and de- 
rtroy a certain amount of the red coB mass 
Therefore, the fluid, plasma and red cell 
volumes are reduced as the result of bum 
shock. 

Bum shock is a steadily progressive con 
stoutly r^Ranging pbenonwsion which coo 
tinuci for approxlmatolv fortv -eight hours 
and win during this time demand constant 
attention. Ede^ fonnalioD is marked and 
occurs at a rapid rate during the first fow 
hours. Clinical evidence indicates that bum 
shock reaches its maximum within four to 
twelve houCT fallowing tofury 

The dinleal picture of bum shock cJ^ly 
manlferti itsdf wbfio the patient U carefuBy 

In a paB™' w 

Ot mom ol ttaWy «urfa» 
wffl bo obvkMl si^ of 
paHont ii modB.!* rerfea and apptehm 


rive and there vvili be pollar or evonosis of 
the extremities and the mucous membranes 
Tbo extremities vary in temperature from 
cool to cold and sweat in variable degrees 
is observed Tbo potleot rarely complaiM 
pain but often will complain bittexly of the 
cold and ask to be co>Wod by a blanket 
Moat patients are apprehensive and, if the 
shock is imtroated, they become rather 
apathetic and this apothy may continue to tin 
actual comatose state and death. Tho pulse 
rote is generally rapid and becomes more so 
as the shock progresses This is far more 
rrotable, as are an other signs, in difltlrtsi 
and in dderfy paUeots The respiratory rate 
Is slightly incTeased in bum sho^ and respi 
rations are usually shallow Thirst, a cootokso 
complaint, is one of the outstandlDg clinical 
signs, for it is far more prorHHincod in bum 
shock than in shock produced by other 
trauma. Occasionally tn« thirst is even ac 
oompanled by vomiting- The severely 
bun^ patknt \vill exhibit a collapse of the 
peripbew veins and it is difficult to obtain 
blood tamplfi* from the umal availabie 
voios with<»t performing a Cut-down. It li 
good practice to perform a cut-down and 
insert a good sized cannula, which NviH be 
the lifeline for later therapv Occailoaafly 
in fru advanced shock the olood within the 
collapsed peripheral veizu is black and 
syrup-like in ccmsistcncy The blood pressure 
is not an acciirjte guide as to the presence 
or probability of bum shock. 

The rcstloksness associated ^vjth bum 
shock is due to anoxia of the brain and is 
too often interpreted by the doctor as being 
due to pato Tho rise of tnomhlne, ghca 
Mibcutancously will not aid toU sitootiort, 
but rather its admioistration may obsoire 
the usual findings of bum shock It is fm 
perative that attenboa be directed to the 
restoration of the blood toIutdc to a work 
tog lewL There is no drug will aid or 

prevent bum shock. 

The amount of fluid which must bo pro- 
vided to bring bock tho blood volume to 
oorzzial, and to maintain it during the toterva] 
of bum shock for each naticat, must be siiffi 
dent, first, to restore Wood volume and the 
red ccl! mass to normal second, to maintain 
blood volume at e normal range during the 
continued withdrawal of fluid, that U the 
first forty to forty-eight hours and, third, to 
allow for renal deviatfoa and insemihle lots 
It cannot b© stressed txx) much that the 
amount of fluid necessary will vary widely 
from patient to patient and the formulas 
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or plasma lubstlUilo luu been ghtai, it lia* 
been tJw practice to administer uholo blood 
at tho ratio of lu-o parti of vlrui free ploima, 
or tubsUtulc, to oqo of wholo blood In ex 
tcniho full thlcfaicu bumi, the dximagcd 
red cell mail may bo i>artiaUy restored by 
the early uio of whole blood trrmifusloni. 

^Vllcnc>•c^ >-omiting hai occurred, addi 
tlonol dcctrolytci mult bo admlnlitcred If 
tho urinary flmv eicccdi 50 cc. an hour tho 
amount of fluid given Intrascnouily ihouM 
bo reduced for It ii obWoui that too much 
fluid li being admlniitercd If the urinary 
output ii reduced to 15 cc. or leu per hour 
inadequate amount! of fluid aro b^g pro- 
vided The amount of fluid glNcn orally ii 
conitant, tho only varlablo factor In tho 
treatment of bum ihock ii the rate of tho 
flow of the lolutioni given Intravcnouily 
uhich ihould be adjusted to tho patients 

C ard condition and tbo rato of urinary 
Obvfouily the ornount of fluid gbm 
and tbo amount of urinary output are altered 
with tlw extremes of age. In elderly patients, 
and In any patient with a pulmonary bunt, 
It Is best if the urinary output not 
exceed 25 cc. per hour for there Is always 
danger of m-edoadlng tho cardiovoicnlor and 
pulmonary mtemi. 

At tunes tno patient will beneflt by the use 
of on arygen tent, but this Is only empirical 
for the osygeo-carrytng capad^ cd tbo 
blood in bum shock ii not greatly altered, 
unless there has been marked puhnonary 
injury from noxloui or actual beat. 

After bum shock has been controlled, 
tbero Is beginning resorption of edema fluid 
from around the wound and large amounts 
of electrolyte solutions given at this time 
may o\eik^ tho cardiovascular system and 
cause pulmonary edema. Diuresis occurs 
after tbe forty-eighth hour and continues for 
another one to two days. Careful ohierva 
tion of tho urinary out^t and tho patients 
cli nica l course is necessary during this fame. 

Nuirluon. After the patient has entered 
tho phase of diurcsix, a period of negative 
nitrogen balance with marhed excretion of 
nitrogen bearing colloid is apparent Clini 
call> a series of evHits wbicn are very evi 
dent will bo seen. Progresiti e secondary 
anemia and rapid weight loss ^vith marked 
reaction In the protein level of tlw blood 
and a reversal of the albumin globulin ratio 
occur The surgeon should auticipato these 
evttti and combat them in a logical manner 
In order to combat weight loss and 
*nonIa, tho patient should be provided with 
an adequate diet, wholo blood and vitamins 


so Uiat tliis deterioration docs not continue 
and tljat Ids general well being will not be 
so lowered tlwt a icgrcttablo Infection do- 
vclops In which tlw wound is subjected to 
tho over present danger of contamination. 

Tho nutritional problem of a burned pa 
Uent after recovering from bum shock and 
during the phase of healing can bo very 
serious if there Is any delay m complete 
closure of tho wound- If tbo timetable of 
monagement of tlio patitmt can be kept so 
that & sliock is clBclc33tI> treated and the 
patient Is maintained at a good bcalmg level, 
then the bum slough can bo rapldl> re 
moved and tbo wound dosed by the use of 
skin grafts within three weeks from tbo time 
of in/ury After closure of the wouiKi, nutii 
tlonal problems arc seldom troublesome for 
loss of protein £n»n the wound ceases When 
tbe wound is dosed early there Is likewise 
danger of Infection, Any delay In wound 
closure or failure to maintain tho patients 
nutritional level will be manifested by the 
sluggish appeanmee of tbo granulating 
wound and tbe poor growth of epithelium 
from the wounds edges Actually the ap< 
pearancs of the bum wound is a reflection 
of the patients general condJtlan 

One should attempt to minimize the al- 
tered balance of metabolism by providing 
tbe patient with a diet which will supply tbe 
elements needed to compensate for the 
marked protetn loss and meet tho demands 
of tissue repair red ccD regoirratlon and 
metabolism. Tbe dietary requirements are 
determined largely by the estent and dfpth 
of the bum. The diet most be palatame, 
yet properly balanced, and must be high In 
protem content 

It is recommended that there be a daily in 
take of from 2 to 3 gm of protein per kg. of 
body weight, and from 3000 to 6000 calories 
per day as a basic minimum. Fat In the diet 
Is of value because it will provide sufficient 
calories while sparing the mgested proteins 
which are so necessary for heroogJoDin for 
mation and wound healing. In tbe occa 
slonni patient who cannot tolerate this diet, 
as a supplementary measure it is w'lse to use 
Intiagastric tube feedings of high protem 
liquid mixtures to provide from 2DOO to 3000 
calories a day "Hie various high protein 
mixtures include some form of whole 
powdered milk or protem concentrates. Mix 
tures high In fat content sometime produce 
diarrhea and when this occurs adjustments 
must be made. 

Marked vitamin defidency particulariy of 
vitamin C, accompanies severe bums. Daily 
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Figurg 3. A pnctbml Intike inqKrt durt wfaidti aJdi tb* r im ec ti m (jnlcUv uaoctog tba ftituj at tbe 
buraed patl^Dt. 


will be necestary for the Mtlent t Individual 
rejponse will (toerintne thi*. A goodl work 
ing barii ii to ^ve twice ai much pLunm, or 
plasma expander a> whole blocii, or the 
rmpo of two of plaxma to one of whole bloodL 
If whole blood U not available the plasma 


or plasma eipanden can very eaxJy meet 
the necessary requlrementj of colloid for the 
first forty-eight hour*. Isotonic saline sohi 
tlon is us^ extensively for electrolyte re^ 
placement, but It is preferable to give a bal 
anced dectrolyto solution such os lactated 
Ringer s solution. It is Impotiiblo to give the 
exact order of the mws of each fluid to be 
given It is usually best to give the ekctxo- 
^ and the coHoIds altematel) In patients 
with citenstve bums, it has sometnnes been 
j^tcessaiy to administer the fluid by two 
veins aiKi in such mbiecti it U best to ^ 
one of each of the solutions into ea^ v^ 
It must be recalled that the greatest n^ 
for flmdi U during lh« to dgM 
hour, following inlniy and that tieraifte 

^neud wlU dtolniriu It I, onoBtou, to 

ajice in replacement therapy 


As soon as the patient is admitted to the 
hospital, vaaipuncture should be performed 
with a large-c^ber nettlle and, if necessary 
a cut-down Is made and a cannula inserted 
tato the vein. Intravenous replacement ther 
apv should be started iimneolatd) A blood 
specimen sboold be checked initi^y for the 
hemoglobin level, the hemattxrit level and, 
above all, for cross-typing The hematocrit 
reading may be elevated earlj but it is 
impractical to base bum shock therapy on 
the hematocrit determination alone. 

The routine of treatment in actnal or 
potential bom shock is therefore, the imme- 
diate institution of intravenous administra 
tion of colloid and electrolyte solutions. The 
next step is the insertion of an indwelling 
catheter and the accurate measurement of 
the urinary output and, finally tbo oral ad 
ministration of only 200 cc. of fluids per 
hour The pbyilcian must regulate the in 
travenous Intnle of fluid so os to obtain an 
hourly urinary output of flt least K to 50 cc. 
per hour The patient must bo constantly ob- 
served for his reactions. The oral In 

hilfl If never increased, despite tbo patients 
insistenco that be is thiirt} The thlixt of a 
burned patient must be roUovod by fluids 
gtven intravODoosly After the initial plasma 
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wound, namely the convenion of the open 
contaminoted \%-ouod Into a dean dosed 
v,ound ai rapidly oj li practical for llw 
patient Id bumf, »]dn gnutfaig U often dc 
monded in dowiro of the v.'ound 

Flni ahl for a bum can bo very rimnlo fa 
dvillan practice for all tliat i* rcqulrco Is to 
protect tbo u-oiuid carefuUv and to transfer 
tlw patient Inunediatcly to a borpitol whcio 
facilitiea are avnilablo for complete core. 
The application of homo romcdlci fuch as 
ofntment, butter and lord, too often add* 
furtlrcr delay and alway* odd* unncccwory 
coDhuniaation Siinplo protection by tbo ufo 
of the dcane*t avallnblo material to cxchido 
the air Is the rooft practical typo of flnt old 
Immediately upon odmloion to the horpt 
tal, the patient *bouJd be quJcUy o**os»ed a* 
to the type aivd, roo^y ibe extent of tho 
bom. \fany minor oumi do not demand 
ho*pitaU*abQn nor \vill the natienti exhibit 
thodi, but, ^vbeD the bumea area if larger 
thgu the "flajh bum" refftoni. In all prob- 
abdity bospitalizatioD will bo retpiimu and 
bum shock may be antldMted 
The Initial care of tho bum is performed 
without the ufo of anesthesia. For those with 
extensive bum*, anesthesia Is contmindJ 
cated because of Iti ddetcrious effect on the 
accooiponylag bum shock. 

Narcotic <&igi are not routinely admin 
Iftered to the acutdv burned patient If pain 
is a factor a small oose of morphine may be 
given Intraveswuily In patient* with bum 
ihock, tho rubcutaneous Infection of mor 
phlne is dangerous and useles*. In these 
patients, the mug cannot be absorbed until 
the droilatory defidt ha* been corrected. 
If repeated doses have been given, roorphine 
polfontng can occur with the return of dr 
culatorv efBdcncy Restleisneu i* a symp- 
tom of severe bum shock and is not on tnin 
cation for u narcotic Rim rgn bo greatly 
diminijbed if the local esu^ is undertiuen In 
a room which i* moderately warm and where 
draught* of otr can bo avoided. 

Under a*eptic conditiom, the burned dto 
and the area well beyond it In all direction* 
are gentiy cleansed with large pledgets of 
rterila cotton that have been dipped in a 
mixture of bland «oap and warm stenlo 
water Tho wound I* carefully fluihed and 
all obvioui blebs and kxwe hits of skin are 
reinovcd. The procedure can bo done care- 
folly and yet rapidly It 1* ronarkably pain 
lesi if genllenM is practiced and stenlo 
water at body temperature U used for wash- 
ing and flushing 

A single layer only of st«iri]e, fino-mesh 


gauzo fi placed over the wound and tho 
entiro area 1* then covered with a previously 
prepared dressing Tbo llno-mcih gauzo may 
bo impregnated with a U^t coating of 
pcliolatum prior to it* itcrilizatioa This i* 
fwltl in place by some form of bandago 
wMclt produce* a uniform comprcssk>ti 
dressing. The compression dressing must not 
bo tight and must have a definite amount of 
TGsilicDcy U UiQ bum involve* an extremity 
ImmobiUzadon 1* secured by applying a 
splint When the wound is covert and 
air Is excluded tlxs-o is almost complete ab- 
sence of pain. 

Every hospital or first-aid station should 
bo equipped with previously prepared sterile 
drcssingi alwnyi In readiness for burned pa 
dents or extensive open injuries These dress- 
logs are made with 24-ply CeJlucotton with 
flno-mesh gauzo altochOT to one side. They 
ore made in two sizes, one suitable for small 
bums or bums of tho hand and forearm, tho 
other sulBriently largo for either tbo poste- 
rior or anterior trunk, or to encase the entire 
low'er extremity of an adult The^o stored 
sterile dressings con be taken out quickly 
and applied rapidly They are useful not 
only for emergency local care of tho wound 
but also in later care if skin grafting Is re- 
quired, The dressings an of sufBdest thick 
ness to allow uniform compression to the 
open wound- 

Tbo petrolatum impregnated gauzo Is used 
CBily to ptrraJt ease of removal later it i* 
merely a mechanical agent and has no heal 
ing power At the time of removal, tbo gfluz© 
should bo gently lifted away to mtnfmtrB 
tearing of the now epithelial hiyers. 

The dressings are usually not disturbed 
for from five to eight days unless there is 
Indlcotion that they ibould bo restored 

The Initially applied bum dressing may 
bo useful in most oreos except the face and 
tbo perineum. These regions are usually left 
exposed. 

One of the rediscovered methods of local 
care is that which is termed ■'exposure.* This 
method relies on exposing the burned wound 
to the atmosphere and its value lie* in dry 
tog of the wound which reduces tho possf 
bmty of Infection It eliminates tbo necessity 
of dressing*, bat, in order to be succeiriuJ 
eacelleat nursing care and a thorough under 
rtandtag and ablhty to cooperate on tho port 
of the patient are required. The dry crusts 
are allowed to remain to place until epithell- 
zation has occurred, permitting the crusts to 
be lifted away 

Exposure of a burned area Is initially pain 
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vitamin fupplcmcnti ihould bo gl\cn in tbo 
following amount* vitamin C 1000 to 1500 
mg thiamlno, 50 mg riboflavin, 50 mg^ and 
nicotinamide, 500 mg. 

During the phase following bum tbocL. 
and until the wound has boalwl, whole blood 
tramfurions oro often required. It is etscn 
rial to maintain tho hcmodobin and the 
total blood protein at a hl^ level to com 
bat infection and to facilitate nonnaJ 
eplthelization As a good ^\•o^k^ng bast*, the 
total protein* iliould be l.ept above 6 OT 
per 100 cc. but it must be amtloncd that 
any ejtUnution of the circulating blood pro- 
tein i* DO criterion of tbo bou> store* of 
protein, which mn be gread) depleted Clin 
Ically it ii of value to keep regular record 
ingj of tho patient* w’eight for this i* a 
remarkably accurate guide to hi* progrc**. 
If li Dot nructicol, there iluula bo fre- 
quent cbccki by tbo laboratorv of the hemo- 
globin red cell and total protein value* If 
the bkxxl level* and tho patient* weight can 
be mointaioed, healing 1* greaUv fadlllated 
loTectioo. Infection am produce teriou* 
compllcutions, Everv burned wound i* con 
tamlnatcd and when there i* a break in the 
integrity of tho epithelium Infection mav be 
come invosbe and be disastrous 
All of the factor* which ore nccdsary for 
bacterial growth are present in a burned 
wound. There 1* cooUralnation, dead tisnie 
body moUture and body bent \Vbcn fuitber 
bacterial contamination 1* added to the 


burned woimd, the remaining useful cpi 

V foi 


thelial ftructuna which are nccetsary for 
Itealing of an incomplete thickness bum can 
bo readily destroyed Further tbo presence 
of infection can create a moro profound 
wound defect Infection axdtcs a greater 
roponso from tho wound in tliat a much 
more rapid outixxiring of protein and fluid 
will occur thereby compounding the prob- 
lem of fluid loi*. >Vben a bum is first »ocn 
it Is contaminated and it Is necessary to pre 
vent thl* ^vound, at all cost*, from becoming 
Infected Therefore, careful aseptic care 
must be practiced throughout from the ^ 
of the initial local care until ^ ^'•ouod Is 
healed Pvogenic bacteria are tbo most 
mon tavaclera. FrequenUv there h a inltad 


variety of b«*cria preo^tt in tb.^ 


Sopacemin 1. a frequent cauro of death In 
pntienU with ctcniiro bumj. 

'^Ono of the mort !><>»>' 


tofcctioil I. that of cWlngi too t^^'y 


witor. duo Focautto_^ag^___^^ 
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the e\crpreacnt danger of bacteria being 
carried to tho wound from the dust and 
dmught* of olr It is imperativo to take all 
precautions to avoid adding infection from 
till* source. 

Tetanu* Is not an uncommon compUcotioo 
in bums Tetanus Immunisation must bo 
given to all burned patients. If toxoid ha* 
been prcvioujly administered, a booster dose 
is all that 1 * required If doubt eiifts as to 
previous immunization with toxoid then 
tetanus untitaxln should bo given. 

Tho kjitcmic use of antibiotic* in burned 
paticnl* i* a much debuted problem. Too 
irequcnllv tho antibiotics oro administered 
rontiiicly when tliey ore not necessary Un 
less ihcio has been poor first old *omo dela> 
in the initial care, or If the bum presents a 
complicating factor such os lung invoK'e- 
ment or bum* of tbo perineum, antibiotic* 
ihould tx)t bo routinely administered Tho 
use of proper antibiotic* should bo roserved 
either for definite compllcnUons or for short 
Interval* as when bum eschar i* reiDovcd or 
skin grafting is performed Rcsiftant infec 
Hon* due to Staphylococcus aureut coagu 
lose positive mjpmfir pintnrn, OTB being re- 
port^ frcquentlv and con roach epidemic 
proportion*. Thi* typo of infection la mainly 
due to a breakdown of aseptic technique 
and a blind reliance upon antibiotics to pre- 
vent wound infection Obvlou*!) a chroni 
cnlly infected bum demands antibiotic tber 
up> Howevcj thl* should not bo imtltuted 
until a culture lus been raado and tho sen 
•Itivity of tbo bacteria to tho variou* anti 
biotic* has been demonstrated 

Tho local application of antibiotics or anti 
septic* to on open wound has not proved to 
bo tho solution for tbo problem of infection 
Too frequently ooo is prooo to rely on a 
drug to dean tho wound in preparation for 
surgery This is not wise, for it i* well known 
that tlio routine local use of a drug greatly 
increases the resistance of the bacteria and 
tbo leniiUvlty to IL 

Imtial Ticatincnt of the Burned \Vound, 
Tlve objective of the core to be given to the 
burned patient is tho immediate deansing 
and protoetJon of tbo wound and tbo rcijulr 
of tho systemic alteration reivilting from the 
bum shock state. Initially a bum is very 
difficult to osseu accurately as to depth or 
astent Thoreforo, the wound must bo pro- 
tected and attention directed to care of the 
bum shock. After a few days, an accurate 
estimation of tlw extent and dci>th of tbo 
bum can bo clctcimiDcd Tbo problem in 
bum* is Identical to that of any traumatic 



Burns 


193 


\TOund, nmncl) tho convcnion of Ujo open 
cootnmlnatcd %\TKm3 Into a dean dated 
u-ound 01 rapidly as li procUcol for Uw 
patient In Ixinu lUn grolting U often dc» 
monded In dosuro of tho wound- 

Pint flkf for 0 bum can bo %ery ibnpio In 
dvilion proctlcc, for oU that U required Ii to 
protect tho nxtund carc/uUy and to trumfer 
the patient immediately to a hoipltol wltcro 
facUlHej oro avaiJablo for complete care 
The applicuUou of homo remcdici, mdi oi 
ointment, butter and Junl, too often adds 
further delay and alwayi adtli uimccctiary 
contamination- Simple protection by tho uio 
of the cleaneit available material to exclude 
the uir if tho moit practical type of Brrt aid. 

Immediately upon admlulon to tho boipl 
t.d, the patient ihould bo quIcUy oucued oi 
to the typo and, rou^y tl>o extent of tho 
biun \fony minor buxni do not demand 
baipitolization nor will the patient! exhibit 
ihock, but, uhen tho burned area li larger 
than tho flaih bum" regkmi In all prob- 
ability hoipIfoUzation will bo required and 
bum dwcl. may be antldpated- 
The Inldal care of tho bum (t performed 
without the uie of anesthesia. For those with 
extensive bums anesthesia Is controlodl 
cated because of Its deleterious effect on the 
accompanying bum shocL 
Narcotic dmgs ore rmt routinely admin 
btered to tho ocutelv burned patient If pain 
Is a factor a small dose of morphine may be 
given IntTOveoouily In patients with bum 
shock, the suE^cutoneous Infection of mor 
phlne Is dangerous and useless. In these 
patients, the drug cannot be absorbed until 
the circulatory deficit has been corrected. 
If repeated doses have been given, morphine 
poisoning can occur with the return of dr 
culatory efflaenej Restleisneu Is a symp- 
tom of severe bum shock and Is not on inol 
cation for a narcotic. Pam can be greatly 
dfantntsbed if the local core is undert^en in 
a room which is mcxlerately warm and where 
draughts of olr can bo avoided. 

Under aseptic conditions, the burned site 
and the area well beyond it In all directions 
are geniJy cleansed with large pledgets of 
sterile cotton that have been dipped lo a 
mixture of bland soap and warm sterile 
water The wound Is carefully Bushed and 
all obvious blebs and loose bits of skin are 
removed- The procedure can be done care 
fully and yet rapidly It Is remarkably pntn 
less if gentlcDcsi is practiced and steiilo 
water at body temperature Is used for wash- 
ing and Bushing. 

A single layer craly of sterile, fine-mesh 


gau 2 o Is placed over tlw wound and tho 
entire orca Is tlnm covered with a previously 
prepared dressing, Tlio fino-mesh gauze may 
1)0 Impregnated with a U^t coating of 
petrolatum prior to Its slcrifization- Tills is 
held In place b> some form of bondage 
wliicii produces a uniform compression 
dressing Tlw compression dressing must not 
bo tlglit and must liavo a definite amount of 
resiliency If tlw bum involves an extremity 
ImmobJlIzutlon Is secured by applying a 
splint When Urn wound is covered and 
olr is oxdudcd, there is almost complete ab- 
sence of pain 

Every iKJspltal or first old station should 
be equipped with previously prepuired sterile 
dressings always In readiness for burned pa 
tients or axlcnsivo open Injuries. These dress- 
ings are made with 24-ply CeUucotton with 
fino-mesh gauze ottach^ to one side. They 
oro made in two sizes one suitable for small 
bums or bums of the hand and forearm, the 
other fufficJcnlly largo for either tho poste- 
rior or anterior trunk, or lo cncaso the entire 
lower catremity of on adult These stored 
sterile dressings con be token out quickly 
and applied rapldl> They are useful not 
only for emergency local care of the wound 
but also in later care If skin grafting Is re- 
quired. Tho dressings ore of suBdent thick 
ness to allow uniform compression to the 
open wound. 

The petrolatum-impregnated gauze is lued 
only lo permit ease of rrmov^ later It is 
n>crel> a mechanical agent and has no heal 
log power At tiie time of removal the 
sb^d bo gently lifted away to mimmlze 
tearing of the new epitbellal layeri. 

The drosslngi are usually not disturbed 
for from five to eight days unless there Is 
indication that they should bo restored. 

Tho initially applied bum dressing may 
be useful In most areas except the face and 
the perineum These regions are urually left 
oxpwcd. 

One of the rediscovered methods of local 
care Is that which is tenned ‘’exposure.’' This 
method relies on exposing tbo burned wound 
to the atmosphere and its value lies in dry 
ing of tbo wound which reduces the po*si 
biJity of infection It eliminates the necessity 
of {hesslngs but, In order to be successful, 
excellent nursing care and a thorough under 
standing and obihty to cooperate on the port 
of the patient are required Tho dry crusts 
oro allowed to remain In place until opitbell 
xatkm has occurred, permitting tlw crusts to 
bo lifted away 

Exposure of a burned area is initialiy pafn 
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vitamin ^upplc-ments lixHiid ^{>*(3) in tlio 
foUowiDg amounU vitamin C 1000 to 1500 
mg. tJi]amInc,50mg, riboflavin SOmg^and 
nicotinamide 500 mg. 

During the pJiawj foJkm*inB bum ihoeJe 
and until Uto u'ound has healed, whole blood 
transfusions arc often rer|ujred. It is cssen 
lied to nuintiln the hemo^bln and Okj 
total blood protein at a level to com 
hat infection and to fodlitato normal 
cpitiKdizotioo. As a good working basis (he 
total proteins ilviuld be kept alxivo fl gm 
per 100 cc, but it must bo cautioned tJ^t 
any estimation of iho circulutinz blood pro- 
tein is no criterion of tJ>o botiy stores of 
protdn wlildj can be greatly depleted. Clin 
Ically it is of value to keep regular record 
ingi of Uw patient I wcl^t for this is « 
remarkably accurate guide to his progreu 
If thb is not practical, there should bo fro- 
quent checks 1 a iho laboratory of tlw l>emo- 
ttlobin red cell and total jwxiiefn values If 
UM3 blood levels and the patient i weiftht can 
bo maintained, healing li greatly fadUUttod. 

Jnfecrioo. Infection can produce seriou# 
compllctlion*. Evtty bumeu wound Li con 
tuminated and when Utcro U a break in tlio 
inlogrity of the epithelium infoctiun may bo- 
como invasive oxm bo disastrous 
AU of tlw factors which ore ncccasaxy for 
bacterial growth ore present in a burned 
wxxjncL Thcfo Is coctaminatkw cloud tissuo 
body moisture and body heat Wlwn furthcT 
bacterial CDoUmlugtktn li added to the 
burned uTxind the remaining useful cpI 
tlwliol structures which are necessary for 
{sealing of on iocomplcto tiilc-knoss bum can 
iw readily destroyed. Further tiro prcscnco 
of infection cun create a moro profound 
wound defect Infection cxdlcs a grcaler 
response from tlso wound in that a much 
moro rapid outpouring of protein and fluid 
will occur tlscreby compounding the prob- 
lem of fluid loss, \Vlicn a bum is first seen 
it is contaminated and it ii necessary to pro- 
sent tills wound, at all costs from bocomtog 
infected. Therefore careful aseptic caro 
must bo prutilccd tliroogiw^t, from (ho time 
of Uw IniUal local core until the wound Is 
jjcalcd. Pyogenic bacteria are the most com- 
mon invaders FrequenUy there is a 
of bacteria prew.t to l!«:« 
Septicemia Is a frequent cause of death in 

noticnli witli extensive Insna. 

*Ono of Uw most potent sources of 
infection U Uiat of &lngs d^ 
without due precautioo against 
ruUcHi. \Vl>en Urge wounds 
Uw air in a ward or dresslDg room, there Is 


the ever present dan^ of bacteria being 
carried to the wound from Ibe dust and 
draughts of air U is imperative to take all 
precautions to avoid adding infection from 
Uiis source 

Tetanus is not an uncommon complication 
in bums Tetanus immunization mart be 
^VCQ to all burned patients If txucold has 
been previomiy administered, a booster dose 
is all Uut Is rcTjuircd. If doubt exists as to 
prwlous immunization with toroid then 
tetanus antitoxin sltould be given. 

Tire svrtcmJe use of antibiotics in burned 
patients is a much debated problem. Too 
inwjucnUv the antibiotics are administered 
routinely when thev arc not necessary Un- 
Ics* there has been poor first aid, some delay 
in Utc initial care or ii Uw bum presents a 
complicating faenur such as lung involve 
rmait or bums of the perineum, antibiotics 
shctuld not be nnitincly administered. The 
use of proper antihioUcs should be reserved 
either for definite cwnplicatlans or for short 
intcTVols as wlKm bum eseJur is removed or 
skin grafting is pcrfoimcd Hesistant iofec' 
tions duo to S/op/ii/lococeus ourtut coagu 
Use positive miotiorganisins are being ro- 
portui frequently and can reach epictemic 
proportiesns. This type of Infection Is njatalv 
duo to a breakdown of aseptic technique 
and a blind reliance upon asUblotics to pre- 
vvnt wound infcclJoti. Obviously a ciutmi 
cally infetIwJ hum demands antibiotic thcr 
opv jJowev'cr this should not bo Instituted 
untfl j culture has been made and the sen- 
sitivity of ihu bacteria Id the various anti 
biolJcs ius been dcmomtrulcd. 

The local 8{^Hcatioo of antibiotics or anti 
septic* to an opcai wound has art proved to 
be (bo solution for the problem of Infection. 
Too frwjucnlly one is prone to rdy on a 
drug (o clean llio wound in preparation for 
surgery This is not wise for it Is wdJ known 
that the routine local use of a drug greatly 
imrcascS (he resistance of the bacteria and 
the sensitivity to it 

lohlai Treatment of the Burned Wound. 
Tlw objective of the care to be given to (lie 
bumetJ patient is the immediato doansing 
and protection of the wxiund and Utc repair 
of Uw systemic alteration resulting from tiio 
bum shock stata Initially a bum is very 
difilcult to assess accumtoly as to depth or 
extent Therefore, (ho wound must bo pro- 
tected and attention directed to caro of (be 
bum shock. After a few day* on oecurato 
cst/malkn of the extent and depth of the 
Inim can bo determinetL The proWem In 
bums is idenUcol to that of any iraum^o 
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u'ountl, DAmcl) ihc convcnion of ll>o open 
mntnmirmtpj WOlinil into a cicAO tU^*tl 

wound M rapidly us is tactical for tin) 
paUent In Imrm, jUn pTUllnR is often dc 
mandctl in cloiuio of Uw wound 

First aid for a bum can bo wry sJmnlo in 
civilian practice, for all tlul is retjuired ii to 
protect the UTMUid carcfnlh und to tiujwfcr 
the palknt l(nmediattl> lo o hospital uhcru 
facilities are avallablo for complclo care 
Tltc application of l»mo rcmcclfcs, such a* 
olntn>cnt. butter and lard too often adds 
further dcla) and alwaji adds rmnccevsar) 
cootamlnalion. Simple protection b) tluj use 
of Ukj cleanest a\aibhlo material lo c\cludo 
die air is the most practical t>po of first afd- 
ImmcdJalcl> upon admission lo the Iiospi 
taJ the patient sljould bo quIcUy assessed os 
to the t^-pc oikI, rouRhl) live cstcnl of the 
bum. Mans mliwr bums do not demand 
hospitalization rwr will the natIcnU exhibit 
shock, but, when the buriMjd area Is larger 
than the “flash bum" regions. In oH nrob- 
abiJlt) hospitalization udll bo rcriuircd oml 
bum shock ma> be anticipated 
The initial care of the bum is performed 
without the use of anesthesia. For those with 
extnslve bums onestlicsla is coatiuiodl 
cated because of its ddeterfous cflcct on (ho 
oocompanylag bum shock. 

Narcotic drugs ore not routinely admin 
istered to the acutciv burned patient If pain 
is a factor a small dose of morplune ma\ bo 
gI\-eo Intras-cnousl) In patients with turn 
shock, the subculaiKWis ta{cctloa of mor 
phine U daogcrcxis and u^css. In these 
patients the drug cannot bo absorbed until 
the drculatory deficit has been corrected. 
If repeated doses have been given morphine 
poisoning can occur with the return of cir 
culatory efficiency Rcstlcssnai Is a sj-mp- 
tom of severe hum shock and Is not on inul 
cation for a narcotfa Pam can be greallv 
diminished If the local care is undertaken In 
a room uhfch is moderately w'arm and where 
draughts of air can be avoided. 

Under aseptic conditions the burned silo 
and the area w-ell beyond It in all dlrectioos 
are gen/ly cleansed with largo pledgets of 
sterile cotton that have been dipped In a 
niliture of bland soap and warm sterile 
water The wixind Is carefully fiusbed otkJ 
all ofnious blebs and loose bits of skin aro 
removed. The procedure can be done care- 
nffiy and yet rapidly It is remarkably poiiK- 
«£S if gentleoOT is practiced and sterile 
water at body temperature Is used for wash 
Ing and fiushlng. 

A iln^ la>-er onl> of sterile finc^mesli 


gauTO is placctl over the wound and tlio 
entire area is tlwn cuvxrretl with a prcvloiuly 
rrLiurctl dressing. Tlw flne-mcih gauze nuv 
tc hnprL'gnalctl with u Hglit coaling of 
tsctrulatiim iwiur to Its stcrfilrjiillon Tills Is 
l»cU! In place b) some fomi of bandage 
which produces a uniform etwnpression 
dressing. Tlw compression dressing must not 
be llglit and must luvu a definite amount of 
rciillcnc> If tJio Inmi involves an extremity 
Immohdizatloa is securerf by appl>»ng a 
splint Wlien llic wound Is covered and 
aJr Is t*xduded ihcfo is almost complcto ab- 
sence of noin. 

Every liovpital or first aid station sliould 
bo ctjuippctl witli previiKisl) preiufcd sterile 
dressings alwa>s in readiness for burrxrd i>a 
tients or extensive open injuric*. Tlicsc dress- 
ings ore made witli 21 ply Ccllucotlon with 
fioc-mesh gauze attaclu^ to one side T1>oy 
are made In two sizes one suitable for small 
bums or bums of iIhj hand and forearm, ibo 
other sufildcntlj large for cilber tlw postc 
rior or anterior trunk or to encase the entire 
lower extremity of an adult These stored 
sterile dressings can bo taken out quickl) 
and applied rapid!) Thc> ore useful luit 
only for emergency local caro of the wound 
but also In later caro If sldo grafting is re* 
quired. T1>o dressings are of sufficient thick 
ocss to allow uniform compression to tlio 
open wound. 

The petrolatum impregnated gauze Is used 
onl) to permit caso of removal later- it Is 
mcrcl) a mcclianJcal agent and has no heal 
Ing power At llic time of removed the gauze 
should be pmtjy lifted away to mlnlmlzo 
tearing of the new epltiiclial la)cn. 

Tlio dressings are usually not disturbed 
for from five to eight da)-s unless there Is 
Indication that thc> should bo restored, 

TIkj Initially applied bum dressing mav 
bo useful In most areas except the face and 
iho perineum Tbeso regions ore usuxdly left 
exposed- 

One of the rodiscovered methods of locrd 
caro is that which is termed “exposure." This 
method relies on axposing the burned wound 
to tho atmosphere and Its value lies In dry 
lag of tlie wound which reduces the possi 
bility of Infectloc. It eliminates tho necessity 
of dressings but, in order to be successful, 
excellent nunfng earn and a thorough under 
standing and ability to cooperate on the part 
of tho patient are requlrei The drv crusts 
ore ollmved to remain In place until epithell 
laHoo has occurred, pcnnlttmg the crusts to 
bo lifted away 

Exposjue of a burned area Is Inltiall) pain 
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fol and drags arc therefore, necemry to 
control this pom Thu tue of drags may ot 
times cotifuio the clinical picture of burn 
shock. Without exceilent nursing care the 
exposure method is impractical for burned 
children and is diScuIt in all podents with 
on enclrciing bum of an extremity or of the 
trunk. Howevo^ m encirciiDg biirni it can 
be used if the patient is turned frequenUy 
during the first few days to aid in the drying 
process. The method cannot be used for 
trams complicated by open Injuries. Finally 
Ik is of value only during the eail> period of 
treatment, for after five to eight days, when 
a uhoJ© thickness burn U evident, removal 
of the slough and a compressioa dressing 
over this burned region are demanded. E* 
posnro has no place in. the treatment of raw 
open wounds and, therefore, when such a 
wound ts apparent this method must bo 
abandoned. Briefly then, unleu the bum is 
superfidai, die enxMure method is of valno 
only during the first f«\v days or the early 
phases of a bum. 

Later Care of the Burned Wound. After 
five to eight da)?, it is eutlrdy logical to 
inspect tho burned wound It is seldom 
oeemmy to use on oaostbetfe for the re> 
dressing procedure. Sii>ce at thli time 
nothing wtil be gained by complete removal 
of the entira dreuing. onW the outer pro> 
oared dressing is removed and tbo initial 
fine meih gauze is not disturbed. U is actu 
ally harmful to remove the gauw initially 
placed next to tbo wound, for tirfi will 
only add trauma to the surface and may 
tear a'ivay the healing epilheJhnn. It is pos- 
riblo to see tho wound throngh tho ilnglo 
layer of fine-mesh gauze and to dotennino 
the true ea-teot and depth of tbo bum after 
five to eight days- Af this timo tho bunaod 
wound Is well demareatod, both as to extent 
and depth, and it is obvious if it is of third 
degree. The burn of incomplete drickness or 
second degree is dry and epithellzabon Is 
beginning from tbo hair foUidcs and SAveat 
gj^dsTnie whole thiefcneu or third de^w 
bura will sbtnv alteratiOGs of color and a do- 
pressed eschar which is anesthetic, benoath 
tbo sunwinding ildn level The edges of the 
whole tWoVaieo eschar or slough may be 
moist The state of the wxiund can bo deter 
piined by careful inspection 

If the born is superficial or partial thick 
nc« in chamc-tcr or d there arc 
smaU whole thickness burn 
wire and proper to limply n>-applv a fi^ 


tuibed initially placed lingle-gauzo layer 
and to cemtinuo this protection of the wound 
until complete healing has occurred. If the 
character of the wound is estimated cor 
rceth healing Is occotopliibed within ten 
to mteen dajf. However when there Is 
whole thickness loss of skin the surgeon 
must decide in what raanner to remove this 
tloogh and bow best to convert tho resulting 
craca wound into a doted wound. Tbo 
ifoogh of a third degree bum may involve 
tldo, subcutaneous tissue muscle fascia, ten 
don and bone but this in no way alters the 
prioctplo or the necessity for rcrnoval of the 
dead mass A whole tbicknets bum evokes 
a foreign body type of reaction and the host 
tries to sequectrate the dead tissue. Infec 
tlon is not commem five to eight day’s after 
injury in a well treatod tram, 'fbe secretion 
emanating from tho edges of tbo slou^ rlim 
ply represent* liquefaction of the debris 

Renwval of ^ whole thlcknass burn 
slough should bo accomplished earfy and 
may b© performed in one of various aieth. 
ods 

Under the most scrupulous aseptic tech 
oique the woxmd Is redressed and tbo dead 
material is ent away dolly This motbod is 
time coptumiog. the patient experiences ooo 
sidcrable pain and doily dre^^ are re 
qulred for maxiinal cSdency Tbsre is an 
ever present danger of adding infection or 
establlshiDg a cross infection by this tceh 
nique The method it satiifacton however 
in potients with boras of the /ace where 
tho blood siipply is very rich and sequestra 
tion occon rapidly It is potiibJo to start 
dresiingi and removal of tbo slough of tbo 
face io five to oighf days following tbo La 
Jury so as to have the open vmund in roadi 
ncM for grafting by tho tenth to fourieonth 
day 

Chemicals such as pyruvic add and 
acetic add, have been ui^ for removal of 
the bum slough. There are also various cn 
zytnatic drags which can digest the dead 
tissue* These drags and anodated rcrocdle* 
are effective only In superficial deep burns. 
However when the Irarn ikw^ involves 
fascia or deeper tissues theso agents am not 
efficient and frequently do not penetrate to 
the undersurface of the esdur to aid to 
digesttog the collagen fibers. Tho prindpoj 
adv^tage of these agents is that they cao 
be appUed ootily Ifowever thev are not 
ahvays effective to a<xompif*hfng the desired 
result and often there Is pain associated to 
tbeir administration. 



UUILNS 


105 


SiirploJ cvcWon Is an Ideal mtlliod for 
removing llw larger ilotiglis of tkiuu. It 
slKxild novxT be used on llw face or llw 
neck wlicro IIh.to Is adequate blood supply 
wlilch normally luoduccs rapid se<iueslra 
Uon After Dvu to dgld da>-s, ul>en it lus 
bear proved Oral ulwjlo tblckncss bum Is 
present and tiro iwtients general condition Is 
at a satisfactory level. In Uw operating room, 
witli the patient under general onestlKalo 
the areas surrounding tlw wound oro gcntl> 
deansed and witli slurp dissection tlw no 
erotic tissue is removed. Tills Is not a block 
dissection" of tlic nuss It is propcrlv a 
surgical evdsion and only iho obvious dead 
tissue is removed. Tlw dissection follows 
rwt oul) tho irregular contour of tlw bum 
edges ^t also tno iircgular depth of the 
wnund. When tlw dissection is pcrforaicd 
between five and dglit da>i after injury tlw 
surgeon will follow u lino of ederru In 
which there is mlnlnul bleeding. If Ow 
dissection Is too deep bleeding will oc- 
cur which signifies unnecessary rcnwval of 
healthy tissue. All tissuo must bo saved 
when there is rcasorublo doubt of Its li>- 
volvcmcnt Rcccntl> the removal of eschars 
bos been fadlitatra bv using tho electric 
dermal DOW to remove the necrotic skin. Tills 
has to be dooo prior to the stage of ex 
tensivo autol>'sis of the burned tissue. \Vlwn 
the resulting open wnund 1$ extensive, then 
It is wisest to cover tbo wxnmd with a largo 
previously prepared sterile dressing and ob- 
tain compression over tho wound. No olnt 
menl or drug Is applied. The patient is 
returned to his bed and forty-eight hours 
later after tho blood levels havo been re 
stored, he is returned to tho operating room 
where sldn grafting or skin dressing Is per 
formed. 

When the wound Is Inspected forty*cight 
hours after surgical eidskm, there may be 
small areas which show that the entire bum 
slough has not been removed. This Is not to 
be considered a fault, but rather that con 
servatism was used at tho time of excision 
It is entirely possible to remove these small 
areas of deeiwr slough at this time and to 
proceed with closure of the wound by sldn 
grafting. In localiaed bums of tho hand or 
of the foot. It is entirely possible to control 
adequately the ooting and hemorrhage and 
immediately to sldn graft tbo wound and 
perform closure at the tima of 
ReganHeo of the method used to dissect 
tM whole thickness eschar it is imperative 
tMt tho necrotic mass bo removed before 
the wound becomes severely Infected and 


lH.foro tlw continued and Increasing wound 
dlidiurgo drT)lctc*s tho patients protein re 
serves to a dangerously low level Procras 
tinatlon in waiting for spontaneous separa 
Uon of tlw skwgli or reliance on some 
particular drug to accomnllsh this Jeop- 
ardizes tlw progiciS of llic patient- Too 
often cxlcnslvo bums appear to bo in excel 
lent condition In ten day's in fair condition 
in Iwx-nty days and in critical condition In 
thirty days- TlJs clinical picture is tho 
result of tlw continJilng progress of deteri 
oration duo to tlw loss of protein, weigid 
loss and secondary anemia- Every effort 
slwuld bo directed to the conversion of tlw 
iHimcd wounds into dosed wounds between 
Iho second and tldrd week, vvlicn at all 
practical for It Is at tills time that tho pa 
tient lus tlw ability to Iwal and to rcsp(^ 
to such lliempy 

Autogenous skin is essential for the per 
manent cov erage of largo full thi c kn es s 
bums. However in extensively burned pa 
tients Iwmogrofllng of sldn may bo a life- 
saving mcaxurc. Fresh cadaver Iwmogrofts 
can TO used to cov er temporarily a large raw 
surface, particularly when tho womxl Is 
dean and ready to reedv-o sldn grafts and 
when tho available donor areas will not 
yield sulBdcnt autografts to close more than 
a fraction of the open wxHind. Tho homo- 
grafts w-lll slough In about three weeks but 
holt tlw profuse loss of protein and blood 
from tho largo open surface during that 
lima Mcanwliilc, if the patient i donor areas 
heal without Infection, these areas may bo 
re-used to obtain more autografts. It is not 
uncommon to use tho same donor area three 
or four tunes to obtain succcsxivo crops of 
sldn during the course of treatment of tho 
patient with extcnslvo full thickness bums. 
Donor sites oro comparable to partial thick 
ness bums. If infection and Irritation ore 
avmidcd and thin grafts arc token, the donor 
site heals within two weeks. 

In extensively burned patients certain 
regions should take preccdenco in tbo appli 
cation of availablo autografts. Tho full 
thickness bums over Joints, hands feet, can 
and tho face should bo covered with sldn 
as soon os poisibla In largo bums on tho 
trunk, thighs, arms and legs tho tVin grafts 
are often applied in postage stamp siza The 
grafts proliferate and frequently 
For smaller bums in which donor areas are 
plentiful, the wound should be dosed by 
applying wide strips of sldn. The skin grafts 
am placed in a direction paralleling tho 
natural sldn creases particularly over Joints. 
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If In/octioo hiu occurred, die grinala 
fkMU become jwle und cjtubcranb The pa 
Umt$ general condition is poor and is ro- 
fleeted in the appearance of tba wound. To 
preiaro such a wound for grafting demands 
osc^c care with moist doily diossinU to 
encourage drainage of the wound. Cultures 
of these wounds should be taien U> deter 
mine the <anct type of the bacteria and the 
proper antibiotic to bo adminlstcsred. Before 
graftina, it is neccisar> to restore the pa 
dent t blood to a high normttl level 
The discussion of chronic bums is an odmls 
sion of failure to heal bums during tbeir 
normal progron No weU treated hum 
should beco^ chrtHiic. It is simply delo^ 
and procrastination in allcAving the patients 
general condltioo to deteriorate and the 
wounds to become infected. Too frecjnently 
reliance upon the effectiveness of a kxsaUv 
applied dmg and failure to have a program 
of care are ^ causes for bums coming into 
a (^trooic state. 

Special Treatment. The treatment of 
bums in inionti end elderly patients re- 
quirts special care The infant shows a 
morlccd shod state which can vary coasid 
erabiy from hour to hour This is due to 
the wnaller blood volume, which with even 
minima] dehydration can pnxioce astound 
ing symptoms The principles of core for 
shfxJc are identtcai to those for adults but 
the volume of fluid odministration must bo 
more carefully observed and the surgeon 
must bo content with a urtoarv output in 
proportion to Ibe Mtients slie Skin graft 
iog OP infants and voung children is not 
complicated except for the problem of the 
thinner donor stin Fortur^elv children 
tolerate these operative procedures remark 
aWy well In the aged, the problem is one 
of txdng coastantiv aware of the potential 
of rntTloadiDg the cardiovascular svaferD 
during the shock state At this time it is 
wliO to keep these patients oo the dry 
side.* ComUnt careful ohservatkin of the 
urinary output and checking of the lung fields 
is mandJtt^ should be content with 

a smaller but iteadv urinary output than 
might be desired in a younger ncaJthjer 
adult la tlw elderly patient, ^ to 30 cc. of 
per hour should be considered satis 
factory Elderly burned patients often have 
organic disease renal cardiac or hepatic, 
must be treated concotoltimtl) 
Finally an elderly pstienti nutrittoa may 
not be at « itormaJ level and these jsiUcotj 
need corrcctiDO “ty nutritional problems 

betofc lurgcjy I* ottempted- Elderly penoni 

/ t ^ 


do not have reserves of fat and protein to 
draw upon for beahng. 

Bums of the face aro common but Cor 
tunately are seldom as deep as those seen 
eliewh^ cm the body At the time of in 
Jury the patient at all cost* automatically 
attempts to protect the face. The face has 
an exceDent olood supply and will rapidly 
sequestrate a wboio miefcnets burn. Scriaiu- 
tiem of the wdiole thickness slough of a racial 
bum starts about the fifth to eighth day 
following the injury and is accomplished b> 
daily cutting away only the obvi^ jlou^ 
followed by the appJic^on of sterile dre^ 
infs. It is possible to preiwrc these wounds 
for closure by the tooth to fourteenth day 
following the injury as grafts tale very 
readily on such an area. 

Flame bums of the face sboold always be 
a warning that com should anticipate in- 
volvemcat of the upper respiratory tract- 
Inhalation of noxious fumes, hot air and 
gases can and does occur pro^ctog marL^ 
swelling and edema of the entire respiratory 
tract Wheaevci severe respiratory daffiuge 
is suspected, a tracbeotoeny is necessary to 
save life The clialCBl symptoms of impend 
tog respiratory obstruction may be sparse. 
There is often moderate edema of the 
toague but seldom is the v'oice greatly al 
ter-^ The palimt may frequent have a 
cootinuous drv hading cough. Unfortu 
natelv rcspiralojv obst^ction is not re 
vealed inmvediatcly and it is not until teaxte 
time has elapsed, usually six to eight boun 
that it becot^ apparent. Cyanosis, air bun 
ger and rapid respiratioos are the tigni of 
established respiratory difficulty ^VheEo 
these are present there should bo no further 
procrastination an immediate tnuiieotomy 
is indicated. Serious bums of the face usu 
allv involve the neck and the physician is 
confronted irith a tease sv^ea nod 
through which bo must verv quickly rea c h 
the trachea to perform the tracbeotomv 

Bums of tho hand are a ecronwe problero 
and the principles of care aro the same as 
for bums eUcwhcro to tho body Initially tho 
bum of tho hand should bo carefofiy 
rleansed. Rloes should be removed, fbo 
fingers dressed individually and tho entire 
haaid placed on a mlint to maintain the 
“posiUoo of function “^to eaiblo the surgeon 
to apply uniform compreision to tho entire 
invol^ part The band fs inspected within 
five to days if there Is frank whole 

thickness involvement of tho sldn or a third 
degree burn, it is advantageous to remove 
this wboio thickness slough while the po 
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Hcnt Ii unilcr ^cnc^^l ai>ciOHaia oml with 
the iiic of a bloodkii Held obtained by 
mtani of the blood prcuuro etiff SUn yuft 
big can bo doiw; at ihb time if the '^oi.utd 
l« surpicall) dean and licniOitoiU Is com 
picte. If tlio Iium is of kiich depth (liat tlw 
fingen ore gangrenous tl>c) sliould bo re 
nwed at (Ikj lend of dcmarcahon. Tlie 
lew! of dcnurcation is not t^Qn5^crMJ to llwj 
long axis of the finger Jxit instead is conical 
in slupc- Ukj dcciKT structures oro jm. 
senod disIoJI} Bums on childrens luindi 
occur more frequently on tlw palmar aspect 
u-hiJo bums of adult lunds ore more com 
man on the dorsum. Iloucser regardless of 
tho anatomic site, rapid removal of wliolo 
thickness slough and cowrago by skin drcsi 
ing will often prevxot small Joints and ten 
dons from becoming necrotic This mancu 
N-CT is done to salvage tendons and |olats« 
later nKiro satisfactory skin replacement may 
bo occompllslvcd after Ivcoling is compicto. 

Bums of tho perirveum present a difficult 
problem of management, lurtlcuUdy la 
young children and infants. TIk^o bums 
fortunately arc most often of Uic incomplcto 
tlddoKsi type, and ore often Oni result of 
sitting in a Mcket of boiling uniter Tho use 
of a catheter may avoid contamination from 
urine during the first few dav-s. After each 
bowel movement, the c.ti>osca area is care 
fuBy cleansed with soap and uutcr It U 
fortunate that most burra at this sito hca) 
readily and grafting is rarely necessary 
There is a dc^te re i bta nco of tlvo skin In 
this area to fecal contamination, but wlicn 
grafting is required the bow ds are thor 
oughJy evacuated. 


If tluj yuticnl is placed in tlm prone posi 
ifon tins gruftwl area mav bo exposed. Tlw 
exposed skin grafts usually take very well 
if careful atfenfion is given to tlw removal 
of exudates with moistened cotton appll 
cators 
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Local Cold Injury 


By ROBERT B LEWIS M D 
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of Iowa Ue iraiiicd In paihotas^ and aHnr joining thn Regular Army MedlciJl 
Corpt, he hat datxft^ hit ini^T9tt to ihit field Hit inoatilgativa (rd*ruU led 
him into the proWmu of aviaikm medicuie and, in pofiicular the damage 
produced by cold iniusy Colonel L*wi* it Depuiy Chief of Taihohgy Branch, 
AMied Science* Dfciricn, CJ S Army BloZijg^cal Wetrlire Lslwsltrri**, fort 
DetrkJt, Frederick, ilaryiand. 


PredUpoung Facton. The temperature of 
tbo body repreienti a balance between metn 
boUc beat production and beat Ion e*po> 
dally bram the ikin. Normally dxe central 
body temperatore (cote) rcpretentlog that 
of tM ictenial organs is constant at 
37J5 C The tempcratarc of the ikelcUl 
musdci and skin (sbeO) may be one or two 
degree* cooler than that oi the core par 
ticwdxly to the more peripheral portion* of 
the cxtremitioa where the reUtis'oly large 
aroa invite* beat loa in exoeu of the 
amount ccaavevod b> the blood from the 
core and that resulting from local bnue 
metaboUim This difference in temperature 
bet\\*eeQ the central and pertpjbend parts of 
the bo<^ become* progressive ^eater dor 
ing ccmtoued exposure to cold and accounts 
largely for the owervatlon that the finger*, 
toe* ears and nose are most frequently 
suffocted in cold Injuries. 

It is cpilto apparent that local ctdd injury 
will be most likely to occur under conditions 
which favxir beat loa from the skin surface 
or inhibit boat supply from within, Coodl 
tlons which decrease the intfixiul beat sao- 
Tily include those whidi roechaaicalb ob- 
jttuct blood flow to the rartremitiei sudi as 
consbictive clothing or other pressure-pro- 
ductag objecii. Tigiit or itiS ckrthtog )« 
MpeeWly hormW i£ hidlvidMU murt ro- 
mSn in cramped qnsHOT with mro. ond 
IntJ teod. fteouro in tlvo popUlod ipMW 
frS, Ihe rungr of deck chnir. ^ foimd to 
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injury by decreasing the amoimt erf beat 
transferred to Ibe eitremitlei by the blcjod 
stream Shock, accompanying injury op* 
crates to the same mann er 

U hu been stated that fatigue and tuol 
DutritioQ predispose to cold injury but the 
importance of these factors rexnaio* to be 
determined. It 1* concdvsble that malttu 
triUon, suSdendy severe to decrease calorio 
prodaedeo appreciably might enhance tho 
development or cold injury 

The most important predisposing factors 
have to do with Increartag tissue beat lost. 
Wind blast was a promiaont feotur© loadtag 
to the development of cold injurie* to h{^ 
altitude bomber crew members during toe 
early part of Wcarld War II On the gioimd, 
lesser cold br eez o s favor &« development 
of cold Injury In either case the moveoKait 
of cold air removes the warm la>-cr of ta- 
sulattog air from around tho exposed parts. 
When water or metal replaces air as the 
medium surrounding cold-eoposod parts, 
cold injury is more apt to occur than when 
air is the modhnn since water or metal coo 
ducts heat better than doe* air For tbi* 
reason persons with wet feet develop to 
jury at considerably higher temperatures 
thorn thoso exposed to cold dry air Contact 
of the sktn with cold metal can produt* 
almost instantanooui froesdag of tissue 

Environmental protection, including she! 
ter and the qoaii^ and quantity of dothtog. 
has a profound efiect upon the development 
of cold tojiirias. \\ct dothtog is cspcciaJly 
do^erous. 

There is cooddcruble variation fa todf 
vidual fuscepUbfllt) to cold which can be 
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a](crcU by acclimatization and trabilnR one! 

U related to alterations In iK-Tlphcral blood 
Sou 

For reasons wlilcli arc not clear tissues 
wliich ha\u been injured b> cold aro there 
after particular!) sc^tl\-c to lov, tempera 
turcs. 

Some sun-cji In iIkj military sm'lcc sug 
gest that Negroes aro more susccptlblo to 
cold injur) than Caucasians IIovktnxT this 
impression ma> bo erroneous because of 
differences in factors such as cducatioo 
training and molh-atlon rendering die sam 
plo groups notdiomogcrscoui. 

It lus not been possible to corrclato ttio 
presence or levels of blood cokl agglutinin 
titers vvitlt tlw inddcnco or evtent of cold 
injury 

CiassIGcaiion It is customary to ruune cold 
injuries according to Uio physical condtUuns 
prcv'aiUng ulten tbe injuries ore Incurred. 
Thus, ibo term tmteh foot" Is applied to 
cold injuries occurrmg in personne! occupy 
ing trendies in cold vvet climates and simt 
lar injuries developing in shipurccied 
mariners, ulioso cstrcmitlcs have dangled 
in cohl or cool water for houn or dap aro 
called ‘‘muDcrsioa leg, foot or liand.^ Also, 
"shelter foot’ has been applied to cold in 
juries occurring in bomb skiers. TIm term 
“frostbile" has been reserved for cold in 
juries resulting from die actual freezing of 
tissues. It must not bo construed diat thcM 
terras represent different degrees of cold 
injury or even different padiol^ic processes. 

It is desirable and feasible to chmify cold 
injuries on the basis of severity regardless 
of die manner in vvliidi they aro incurred, in 
much the same way as ore bums Such a 
classification includes four degrees of Injury 
uhlch ore in the order of increasing severity 
as follows 

Numbness swelling, and erythema, with- 
out vcsicuIntioQ. Superficial desquama 
tlon in some 

Partial sldn thickness vcslculatioo. 
Involvement of entire diickncsi of skin 
and varying dcpdis of subcutaneous 
tissue. 

Involvement rcsnlting In loss of the port. 
Pa^Iogy The pathologic changes result 
ing from freezing injuries (frostbite) and 
i^oofreezing injuries (trench foot or im 
nvenion foot) are Identical, although geo 
®*lly a greater volume of tissue is involved 
In tbe Utter 

The aboonnalitioi produced in the local 
Wood vascular system and other exposed 
dwiei are the same as observed In bum 


injuries except ilut Incineration of tissue 
nu> occur In tlw laltcT 

Tim fact tlul freezing and nonfreezing 
injuries an- tlic same pathologically and 
Uut l>oth may or may not result In gan 
grene brings wit tlio point that It is not 
the uttainexl thwie tnnpcratnrc tlut will 
determine tlw final Injury but rather ibc 
pruducl of iL-mpcralurc and exposure time. 
Of course tlw surrounding conducing me 
dlum, wlwthcr it Iw air water or metal, 
will affect dits product appreciably 

It lus Iwcn shown cxi>crimcntaJly by 
covering exposed parts wllh nibber boots 
during immersion dut water merely acts as 
a durmal tondutlor In tlw- produclkm of 
immersloo ly^ injuries. Maceration of tlw 
sUn, commonly oliserved in this lyiw Injury 
sltould rx)t be considered os being duo to 
cold but as something caused by tlw local 
effects of molstum. 

Tlw various fixed tissues do isot slwvv the 
same degree of susceptibility to cold injury 
Nerves and striated musde aro hjgldy sus- 
ceptible' slin, fascia and connective tissue 
arc quite resistant but not os resistant os 
compact bone or tendon. Blood vessels ore 
lUgluy susceptible to injury resulting in 
leakage of plasma into die surrounding tis- 
sue Iwt It is Important to know that they 
ore relatively resistant to cold inductxl nc 
cTosis Tills difference in tissue suscq;)tibilitv 
lus resulted in tlw obscrv'ation in bodi 
luunan bdngs and cxpcnmcntal animals of 
muscle gangrene uldiout necrosis of the 
ovcrlymg ikJn following cold exposure thus 
producing a closed lesion. 

The great majority of cold injuries are of 
the Donfreezing type and aro generally asso- 
ciated widi wetness with the ambient tem- 
peratures several degrees above freezing. 
Immersloo of extremities in the South 
lantJc Ocean at temperatures considerably 
above freezing (60 to 70 F ) for days or 
even weeks produced serious cold mjiules, 
often widi mmgrenc, during World War U 
Actual soliclificatloo of tissue from freezing 
has been observed rdalfv'cly rarely Prob- 
ably In most persons with so-call^ frost 
bile Incurred during eiposime to dry olr at 
below freezing lemperatures, actual freezing 
of the extremities nos not occurred. Under 
such conditions of exposure, the body can 
defend against tho cold quite effectively in 
ipllo of steep temperature gradients existing 
l^veen tbe body and the surrounding at 
mospbero because air Is a rather good 
Jennal insulator Prolonged exposure may 
thus be endured without resulting In tissue 
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jolidification aJtlxxigh fuffidently $<ncre 
chlUtng of the part* dD« occur to produce 
damage. 

Supercooling of tiisue* hai been observed 
in both skin and muidte. By this process 
tlsnies are coded cwjiidcrably beltnv ibeJr 
£re«dng temperatures ( — 2.2 to — 25 C ) 
without ice fonnatiofl. Its sigplBcancc it not 
known. 

Intracellular or extmceliular {« crystal 
formation apparently Is not an important 
factor in the production of cold taturies 
The freezing of Hssues does not necessarily 
result in gangrene and cell death can occtrr 
from eiposufci to temperatures above frcci 
ing. 

Biood uucuior nitom. It has been deter 
mined that an ambient air temporaturo of 
16° C (61 F ) usually results In loss of 
skin heat, espedahv la those areas where 
the ratio of surface area to tissue tnau is 
hl^ iramely in fingers, toes ears and nose 
The heat lou is cesatroBed bv clumges in the 
cutaneous blood vessels at foUo^vl a direct 
efiect of the cold resulting in coastrictloe 
of the vessels a temporarv generalktod vaso 
constrictiOQ initiated through central oerv 
out system aodoo and a penisteot constric 
tloQ of the vessels resulting from cooled 
venous blood aettng <3a the central vaso> 
motor centers. Arteries, arterioles capillaries 
venules and veins portldpate in th«e reac 
tlons. The purpose of these voscolar ro- 
fpcmscj is to conserve bexJy beat, but by so 
tk»^g the perfphend parts atv oietlo mare 
liable to com tn|ury os the exposure coodi 
tloni become more «r\*ere linw obstruction 
of blood flow to B part enhances tissue 
cooling. This apparent paradox Is a ptoceu 
of sacrificing a part fca the good of the 
whoJa 

It has been observed that, foUmving the 
drOT in sWn tempersture of a part during 
cola expoiuro th^ may bo periodic eleva 
tions m temperature of as moch as 16 C 
caused by periods of >-a»odUaUtiou. This 
mecbiminn, called “bunting," is an attem^ 
to keep the peripheral tissues worm while 
at the same time trying to mointoto the 


core temperature. 

After thawing of froien parts or w^lng 
of tijsw after praiccsri 
biood Bow b«i» to capUWaj^ 
b«Bme dilatcaTstails begins faune^efy 
.nd becomes corapleto in sosne tea nsinute*. 
After stojli tai resiiieted the 
lascUonal blood Bow occurs in oiterto- 
^SSnistosnoses md to .rtcrtol.r semu 
tar csniliUrio*- As itasU decejops, fluid Is 


lost throogh the tojured capillary walls aad 
the stronc&d red blood ceUs became iwicked 
together to masses to form ^vhat has been 
called sludges Tbo edema, which U mo^y 
lubcutaneouj bocomex marimum about ifr 
hours after warming and bej^ to subside 
after approximatdy twenty hours. Be- 
fore resorption is complete organiratfoo of 
tho edema fluid tends to occur forming od 
hcrions between the skin and the undenying 
muido fascia. 

The blood flmv increases after \vanning 
of cold injured parts as detcnnlned by dkuct 
blood flow studies or mdirectly by tissue 
temperature meosuremenfs, althou^ such 
detesminations do not inform us of the 
course the blood takes throu^ tbo tissues, 

Tbc question of tbo role played by those 
vascular reactions m the pr^oction of cold 
injuries inchiding gangrene cannot bo an- 
swered with certamty These same changes 
todudtog the initial vajoconstriefion, octwr 
to bum Iniuries so it would seetn that the 
laroe signtflcance shmdU be attacdied to Um 
local blood >‘ascular abncrmalidfls in both 
types of thermal injury They probably ^ 
of minor imMitance compared to the direct 
effects of cmd on tissue cells, but cortafi^ 
vasocoQstricticm during exposure may vac 
oDdartly esihance the tojiny by restricting 
the heat supdy to the ports 

It is signlucxmt that Uvtog tissue can be 
killed by cold exposure witimut benefit of a 
vascular supply as hoi been accompilsbed 
wfth tissue ouJfures. 

The timilarity of tiie vascular ahnonntUi 
ties as wed as the identical histologic tissue 
changes and m'on the same clinical rooni 
fcstaitons as are observed to boUi cold and 
heat injuriei suggests that both have the 
same patbogeneris and are true theniial 
tojuries 

After the acute stages have passed, or 
leries and arterioles may develop fibroblastic 
praUfernttoo of the tatima with narrowtog 
of the himcn. Fibrous replacement of de- 
^mcrated smooth mosde in vascular walls 
with subsequent cootxacturo probably also 
ocours to decrease further the diameter of 
vessel opcxiings. 

Jn some cases, the chronic stag® of cold 
Injury is characteriaed by increased wannth 
of the affected parts mm adjacent to gan- 
grenous areas to others, there arc loweitjd 
tissue temperatures which hove been as- 
sumed, but not iHxn-od, to bo duo to over 
activity of the sympathetic nerves with 
persistcDt vastxajnstrictinn. Further tovesti 
gotkmx win bo necessary to detmahjo 
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Local Cold Injuuy 


\\]k([kt tho (limhilsbcil blood flow Itt tlK»o 
caioj is functional or duo to organic changci 
in blood Niguel \nti1U. 

Thrombo*!* occur* ofttT iNNtmt) four to 
lliirt> six hour* provided U>o blood \csscU 
oro sulBdcnU) Injured to ^mxluco acute in 
flammaUon with or witlwut nccrosli of tlio 
uolU. This thromlxjsli is a sccoadjir> plw- 
nomcnon v.hlcl\ occors In otlvcr of 

ph>ilcal in[ur> ral)»cT than being tlw causo 
of gangrene, 

Sk$it Intracellular vncuolcs can bo ob 
served in tho cold tnhncd epidermis micro- 
scopically and arc c\ Idcnco of edema. 
Necrotic areas of epidermis liaxo been ob- 
served as carl> os tux) hours after freeziDg 
of skin in experimental animal*. Tho gon 
greno begins In tlw superficial epithelial 
£>■ 0 * and may bo confin^ hero to produce 
superficial dciquamatlon with surv^NTiI of 
tho deeper bj'cn which In tho end often 
bccomo atrophic. TIio atropliy ma) citlk.^ bo 
accompanleu bv h>’pcrkcrato*is or a reduced 
number of epithelial cell la>cr* Tho puplllao 
tend to bcc^o fiattened. Ai tho intensity 
of erpofuro increases, tho resulting gangrene 
becomes deeper until oil la>CTS m tho sUd 
and subcutaneous tissue become Involved. 
The gangrene Is dry unless sccoodary la 
fectioQ occurs. 

Sen'C tUsur nclaU\-cl> mild cold a 
posures result in immediate functional dis- 
turbances of nerves characterized by sensory 
loss and muscle wcokneu or porab'tis. This 
latter may bo duo to a combination of nerv'o 
and musdo Injury More seNTTO exposurci 
produce edema of nerve fibers granular do- 
gesieratioa of m)elin sheath* and swelling 
or degeneratioQ of oils cylinders 

Tho rapidity with which muscular paresis 
or panUyiii occur* Immediately following 
exposure In experimental animali can only 
be explained on the basis of direct cold 
effects on tissue cells. To bo caused see 
ondarily by vascular events such as coo 
rtrlctloo, dilatation >vlth edema, stasis ^vith 
sludging of red colli or thrombosis ^vouId 
require a lapse of some Hmw. 

AltucU Musde sbowT several pathologic 
h^h nu. after exposure to either freezing or 
Donfreezlng cold, which represent different 
degrees of injury Tbo least severe leskm is 
simple atrophy in which tho fibers are re- 
cced in size but maintain their form. Mus- 
de atrophy has been a frequent and per 
hstent sequela of World War U cold 
Injuries 

A little more intense exposure results In 
•low muscle ceD death within a few days. 


Tlio cells dcgcncrato beyond ilmplo atrophy 
so tlut (hey mcnluoliy wasto away and dlo 
and are replaced with scar tissue Often 
sucli dying fiber fragments sliow hypemu 
clcation wlvicli apparently represents u futllo 
attempt at cell reproduction This typo of 
slow cell death lias l)ccn called “dcgcncra 
(ho atropliy’ In tlw older literature to dis 
tinguisli it from simple atrophy but "slow 
nccroib" would seem a preferable term 
Tlw most scsero muscle diongo Is coagu 
lation necrosis and represents acute cell 
clcall). Tlw fiber* ore swollen, homogeneous 
and, as a rule sIlo^v loss of cross strlatioos 
In some instance* the cross-striations ore 
more prominent llian is normaL This lesion 
can be obierscd os early as fifteen or thirty 
minutes after soscra lo^ cold cxposirro in 
experimental animals. 

Observation of acute necrosis In so slwrt a 
timo docs not support tho vascular theory of 
cold induced gangrene since complete tour 
nlquct induced ischemia must act for about 
tlirco Itoui* to produce like changes. Cold 
must produce mclaboHc cellular enanges In 
musdu cells by direct action which in rda 
Uvd) mild exposures result in disturbed 
metabolism leading to atrophy and in more 
severe exposures lead to cell dcalJi dthcr 
acutely (coagulation necrosis) or more 
slowly (slow nccTDsl*) (Flfr 4) 

These three lesions may M present in the 
same miisdo when conoitioos of exposure 
oro right and are layered from the cutaneous 
furfac© in the order of decreasing severity 
Thus, coagulation necrosii is present at the 
surface witJi a layer of slow necrosii just 
beneath and still deeper Is to be found 
simple atrophy This arrangement is not sur 
prising since the temperatures in an ex 



rtgun 4 Tibulis anUcoj from rabbit mc- 

riflead OD« week mfter erponue of t hfnri leg to ta 
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Chapter 10 Thermal and Irradiation Injuries 

Aolidificatlon aithou^ luffidenOy tcx’we knt through the injured capillaiy waih aod 
chilling of the par^ does occur to prcxiice the ^traadai red blood coQi bewmo paHrd 
damage. together in maues to form Nvhat has becQ 

Supercooling of dma baa been observed citoed sludgci Tbo edema, which is moitly 
in both sldn and rouide fly this process subcuUneou* becoancs moiimum about six 
tissues are cooled considerably below their hoan aitcr warming and begins to subside 
freeaing temperotures 2J2 to — 25' C ) after approadmately hventy tonr hoiars Be- 
without ice torraatloQ- Its significonco is not foie resorption is complete, organization of 
knovm. the edema fluid tends to occur forming ad 

IntraceDulnr or extracellular ice crystal bcslons between tho sSdn and the undedying 
formndoD apparently Is not an important tnuscle fasda. 

factor in the production of cold Injnrics The blood flow increases edter wanning 
The frecztog of tissuei doe* not necessarily of cold Injured ports os determined by direct 
result in gangrene and cell death can occur blood fimv itudie* or iniHxectfy fay tissue 
from exposures to temperatures above free*- temperature measurements althou^ such 
ing, detwmifiatians do not inform ui of the 

fltood vcsiular vutm, U has been deter course tho blood tato* throng tho tissues, 
mined that an aroident air texnperaturo of The question of the role played by these 
16 C (61 F ) usualls remdts in loss of vascular reactions in the production of cold 
ildn beat, espedidly in those areas where Injuries induding gangrene, cannot be an 
the ratio of surfece area to tissue mass Is swered with certainty These same changes, 
high, namely in fingers, toes can and nos© induding the initinl vasoconstriction, ocoa: 
The heat loss is coatroUed tw dnmges in the In bum injuries so it would soeni that the 
cutaneous blood vesseb as tonovvs a direct snore significance should be attached to the 
eficct of the cold resulting in constrictioa local blood vascular abnosmahtios in both 
of the vessels a temporary generalised vaso- type* of thermal injury They probably are 
constriction initiated Ihrwgh ceolreJ oerv of ndeor importance compared to the olrert 
ous system action and a omlsteot comtric effects of cold on tissue cells but certainly 
tion of the vessels resulting from cooled vasoconstriction during eaposure may sec 
venous blood acting on the central vaso ctodarily enhance the inju^ by restricting 
motor centers. Arteries, artertoiet, capiUaries the heat supply to the parts 
venule* and veins participate in thw reac h is significant that Itvtog Uisuo can bo 
tiooi 'Hw purpose of these vascular re kfiled by cold eaposure without benefit of a 
spooses is to conserve bodv heat, but by so vasailor supply as has been accomplished 
doing the peripheral part* are made more vrltb tissue cultore*. 

ifahie to to/ury as the exposujre coadi Tbo itoitiarify of the vxtsctiior a&nonna^ 
titms become more severe xin« obrtruction ties, as well as the Identical histologic tissue 
of hlood flow to a part enhances tUsuo change* and even the some diol^ mani 
cooling- This apparent paradox is a procas festationi as arc observed in both cold and 
of sacrificing a part for the good of the heat injuries, tnggesti fjmr both have tho 
whole some pathogeneai* and aro true thermal 

It has been observed that foUcwring the injurios- 
drop in skin lempcraturo of a part during After the amto stages have passed, or 
cola esposure, ib^ be periodic elev* teries and orterioka may devetop fibroblastic 
tlom ortetnperatuTe of as much os Id* C proUfentUoo of tho Intima witn narrowing 
cstused by periods of vasodllatatiDa, This of the hunen Fibrous replacesnent of do- 
jjjechanism, called *lmnt[ng, is an attonrt geoerated smooth moscic in vascular walls 
to keep the peripheral tissues wann while with subsoquent contracture probably also 
at the same tho* trying to maintain the occur* to decrease further the diameter of 

veutd openings 

Jn some cases, the chronic stage of cxsld 
injury is characterized by tneroasod warmth 
of she affected part* even adjacent to gam 
grenous areas. Jn other* tbero aro lowered 
tissue temperatures which have been as- 
sumed, but not proved, to bo duo to over 
activity of the sympathetic nerve* with 
pcaristent vasocomtrictloo- Further ioverti 
g*tiods wiB bo necessary to determine 


core temperature. 

After vhawing of (iotm p«tt« oi '»»^g 
of Iteuo nftn prolooKed kvot 
blood flow boBfai ta ctpOkiia^MA 
b^w dilitSTsuiI, bogto immototely 

ood IkotW, compMo to jomo 

After ttotlJ bar renJoed tl« 

(^jSKtbmak Woofl ^ ocean in »rt^ 
»»>) to Kttrtotev^ 
Ur capfflorieJ, Aj de'-eUpl. aoiij U 
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UfCAL Coui 


cNcnhwIl) iKTiHUe iimtiunlficil TIk* Otwl 
line Ilf »lciti.in4ll(m lKiui*n» li\inn uml iUail 
liiMKJ RiTierall) n4)t kU»ri>b 

dilliuJti’tl Mxytil A NSv'vV to Ini 

In kumcvkhjl K*k< vc\CTo ln|ittlrt (!i*v|uam 
alien of qililrmwl tasla of InNoIvitl fliiK^Jk 
or loct, h^udln«? iJw ruiJj, may JKrnr or 
own dnnlillng of pratUcalK lltc imtlro 
ol IIk) ftxl, 

UIrh Iarv.c \nlnmc* of Hisuu )i.oo Jkoon 
inxtjlNal, os In innmTvion Inlnrii*^ nuiv 
cuUr pamis nr mnj punljili iju) cmno 
dqkcnjfnR on llw su\cnl\ of I'xiwniirr 
Some pallcnlx develop anhUlrmU of tin 
cold idltiTixl ajxaa ufuTtas othcr> khim l»v 
pcriiklrrttU wilh or NSilluMil conconiUdnl 
maccralion of tho kUn 
The pcTkliliTKi. of kjpu and s\mpliBn* 
and ihdr u.*\critj cltiKTid t>n tin ilc'px'O of 
injim I'atiinU willt mild caM.i room it foni 
plctcK uJnTtas Juving unirc onti 

lend lo develop dlkahling khuhLc Some of 
Uioc biter patients klmw hy-pcTliitlmvls low 
sUn lompcraturcT (a<xenl«uled 1;) thctndi>- 
orntkon of swrat) and cyanosis und uIIkts 
present manifotations of pcriplicrAl neno 
lavoh'cment but (Iw nu{on(> tuec a mix 
turo of Uickc two type*. 

Contrary to popular opinion a comldcr 
iblo numl^ of patients with blc coaes show 
nonaal plcthvmofp^phic recording and as 
warm or wanm.T kUa temi>cralures In the 
nxMo seserdv Injured areas. 

Those with Ukj nerve tvpo slww tender 
ness over tho mctalarial-plialongcal portion 
of tho foot wiUi acliing or sliarp slwollng 
pains which nullato lovvonl tlio anUc. Pain 
on weiglit bcurlDg areas of lower ckircmitics 
maica W'alUng extremely difllculL Many 
have areas of hypcsUicfia lo pin prick and 
Cotton, whereas others show hyjJcTCsUickia, 

PcrristcDt ulcers on tho fert develop at 
tiroes and heal vvlUi dJlBcuIty 

Hypcrtartcnslon of tlw toes, especially of 
tho great too occurs In some cases in the 
Tronic stag© and represents contracture of 
nhrosod muscle. 

Treaimcnt Therapy should bo divided 
bto that of tho cold Inlurica per so and of 
tho late sequelae. Tho former e^n bo further 
divided into Initial, cr fint-aJd, and Ivosiiitol 
treatment 

Rest of the parts is essential. Involved 
ertronltles should bo pbeed in slings 
and posoos with lower extremity InvoKe- 
ment shodd be transportod by litter Walk 
ing on cold-injured feet only serves to og 
CTavoto the damage. Maisago or rubbing of 
tho cold-injured parts should bo avoided. 


Tlic l<K d nnpllcallon of snow or other 
iiuanx of ttximig fuis no pfac-c in tlio treat 
inciit 

•\( live earliest prac-tlcnhlo lime cfTortk 
kliniild !kj tliredevl toward llie return of tho 
local tissue tcmiKraturcT lo T7.5 C witlioiit 
incrltraUng llio tbkue Tills klwiild bo done 
I’xen tlKiiiKh iIhj |urti aro thawed but still 
cuol I’roluhly llw most dficadous and safest 
way Ut leitmipliih ihb is b) imnwriion of 
iIr cold iujurtM jurt in warm water Tlic 
lnn|M.TatiirL of tU ssulcr slwuld not exceed 
12 C. {IU7* h ) and tlw time of irrunenion 
slKHiid only Ik- kuIRciently lung to return 
lito likkuc lnn|HTatnrc to normal Anesllvcsla 
may lx? ntiuired to control pain during llw 
prucixlure. 

After ilte tbsuo lias been hmuglil to nor 
mal InnpcTalun. tlic Injured parts sltmild 
reevivo tilt same supportivo caro os they 
would follovvliig any other physical injury 
Complete IkxI rest is important until the 
degreo of damage can be ascertained and 
It sliould be continued if blebs or gangrene 
devc lop 

Strict asepsis mu*l be adlicrcd lo in tlw 
lundling and drussiug of cold Injuries. As a 
prophvlaxU against secondary infection, 
pcnidllin (a minimum of 300000 units 
daily ) sfiould tw administered to all second, 
iJilrd or fourtli degreo injuries ^\Twn soo- 
ondary Infcctkm liccomes apparent, iiob 
lion of tlw offending orgonlsnu slmuld bo 
accomplished and sensitivity tests performed 
to detcTmine the desirablo antibiotics or 
sulfa drugs for use in cadi InfectiOD 

with Psciuhnwnas acruginota is not uncom 
moil and is ven resistant to ordinary treat 
ment but lias been found lo respond favxir 
ably lo Sulfamvlon or polymyrin tlierupy 
Sull'amylon applied toplcully as an ointment 
at 5 per cent strength has proved cffcctivo 

Dkbs klmuld bo left intact or if they 
break spontancouilj careful superficial d<C 
bridcnient is Indlcaled. 

Prophylactic tetanus antitoxin or a 
booster tovofcl in/ext/on for those prcv'louilv 
immuntzed, is indicated for patients with 
broken skin 

Sli^t elevation of the extremitfej assists 
the oisappeuranco of edema, but too great 
dovTidon results in disturbed drculatioa and 
is to bo avoided. 

Provided the skin is Intact without vci 
Icle* dresfingi are not necessary In the 
more severe injuries, loose dry gauze dress 
in^ may bo applied and a cradle to prevent 
contact with bed covers is advantageous. A 
room temperature of 70 to 78 F is satis 
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occupymS tfie aune reliii<.-e poctdoeu, are pment at 
ia F^ure 4i hiftaatfaQ'lto cna eodo, X 37 


tremity during oc^d expoaare dacrea^e with 
depth foBowing on etrponentlAl corve. Thb 
same picture can be prodnccd by controDed 
eotporore to heat (Fig. 5) 

Acute inflammatory exudate appears in 
the areas of muscular dcctosU four to six 
boon after expororeu Fibroblastic replace- 
ment of dead muscle begitu fn about twen- 
ty four hours and is complete In a week. 
Within thirty-six to forty-dght boors, mvrl 
ads of mao^hages invade the gangresious 
area to remove ^ dead musdo and 
the aente inflammatory exudate recedes. 

Bone atrliTaf# and tendon The morrow 
of bone is quite sensitive to cold. The 
disappear and a serous-geUtinouj mass re- 
mains which evetUtuUy becomes replaced 
with ooameettvo tissue Changes in the cor 
tex vary from atrophy to ax?tukl necrosis and 
the former can be observed roentgono- 
grapHcally as demineralization or porosity 
The endcotaal bone trabeculae show thin 
pjng with corresporwiing enlargemeot of the 
jmrrow’ cavity and dilatation of the ha 
verrion canal system gives rise to a spongy 


appearance. 

Necrotic areas show loss of booe cells and 
daniocralicattoa the cartilage of foints may 
be affected with subsequent ankylosis. 

Tendon is very resistant to cold intury 
Cmfleciive tissue tododing fascia is rela 
lively rexixtant to cold and! shows a remark 
able ability to proliferate in the heaHng 
provided some viable celli survive, 
^raptoms and Signs- The scriooaaesi of 
the siSM and sj-roptoms depends not only on 
the severlt) of the cold japosur^t ^ 
on the vnlmno of tissue involved. T^ l^o 
aspect is very important in immersfon tw 

frost-bite and iramcrslon type tajuries is 
Seal, i»ov)<led the tatoully of «po«ure 
(bino-lOT^tmo product) imd Uio Bnoant 


of tissue exposed are the tame. This is rarely 
the ease, since the ma|OTlty of aocalied 
frostbite injurie* involve parts of fingers or 
toes whereas inmversion in|uriei affect 
much larger areas Udoct such circutu- 
staimes the signs and rymptoms are quail 
tativoly but not quantitative similar How 
ever reports are to be found in the medical 
liteature pointing out identicad tdinical 
manifestatiom in the two ty'pes of cases. 
There is therefore no more reason to de- 
scribe frecxlng and non f re e z in g injxrrles sep- 
arately than to differentiate between the 
local signs and tyroptoms of small and large 
area bimu. 

E:roosure to local cold is as a rule not a 
painfm experienco in either freezing or non- 
freeaing cold injuries The aSiicted Indi 
vldnal becomes aware of coldness of the 
exposed parts and at times has some stinging 
pain These symptoms are foUowed by a 
teding of local numbness and, finally loss of 
aH sensations In immarskm type injuries, 
the involved extremities feel "deatT or 
'wooden* Mid swelling occurs because of 
h^ury to capillaries In fr effrin g injuries, 
die swelliDg is dela>ed until thawing has 
occoTTod. At first the color of the sl^ al 
teroates between white and pink, reflecting 
die state of the cutaneoos blow vessels, but 
^er severe erpostire remains pale. On walk 
ing, some subjects develop seviM "pins and 
needles* smsatiotu 

During end after warxotng, the rigns and 
symptonu become more alanning. Tm parts 
become red or bluixb and feel warm with 


boonding arterial pulse and ore paiofuL 
Sweiiing becomes greater with or without 
bleb formation in me epidennis The blebs 
usually contain clear straw-cokired Bixld 
which tends to coagulate because of its rela 
tivdy high protein conteoL Hemorrhage 
may occur within the buHoe. Injuries insu^ 
dendv severe to cause vesicles or bullae 
often show xaperfidal desquamation of the 
cpidermts wltrdn a few days. Those that 
eventually develop deep gangrene have b 
more severe clinical picture than those that 
escape necrosis 

In some Instances tbs phase of hyperemia 
as manifested by local warmth and redness 
Is tranrient and gives way to coldness and 
cyanosis The latter sign is generally ac 
contoated ^ dependency FreiqueoUy these 
potlenU sufifa from burning judn, especially 
at night. 

Within ooo to three dajs ports destined 
to become nocroUc become dork brown and 
finally bkcL The areas of dry gangrene 
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U lilcK lo ilc%cloi> in urNTn.!) Injured arcai 
l-ortunjlcl) of ull llu? luUenb laaletl In 
raJtillon only a fen nill retjulro vurglcal 
IrcaUncnt for iho cllccls of llw IrradialUm. 

Cauvci of Iiradlallun liijuricv, \ ra\» 
radium, radon and radioacti\t Uotopcs aro 
dio KXirccJ of radiation and c\ccskI\o cx 
posurc lo thew U llio cause of llm local 
hijurv Alpha lurticfi** do rvol penetrate 
d(^> and tl)cn.forc esert tlvdr greatest 
cffcxl on iIkj sUn and inucmu inenihranw, 
Ik-ta und ganmu ru\i lu\u nmro pcnelrat 

iDR pm\tT 

ra> bums of tlu. skin of atomic re- 
search worlcn liavo I>ccn reported bxteii 
shtj radiation slouglrs lu\u occurred as Uic 
result of csccssisu exposure to gamma ra>s 
\cutc or duonic exposure to x rajs Ikav 
exer U still llw greatest cause of local radla 
tioo injuries. 

Ox-enrxposurc bejond tfssiio tolerance 
nu> be caused bj a single massix-u dosu of 
Irradiallon or b) Use cumuUlixo effect of 
frcTiucntU repeated small or adxcnlitiou* 
exposures. UsuoUx acute radiation Ihutu 
arc caused b> a single massixti oxerdosa^u 
such as might occur xxitli a prolonged fluoro- 
scopic procure Quonic irradiation in 
furies occur more commonlj after lesser but 
frequently repeated radialkm exposures in 
excess of tissuo tolerance Plij-slcioos den 
lists and tcchniciaru nu> bo exposed un 
uittiogly to adxvntiUoos doses of radiation 
ox-cr a prolonged ttoio and dcxclop palluv 
lo^ dnmgcs in the sldn of ibdr hands after 
a lapse of many jear*. 

Often repeat^ dosages of Irradiation for 
the treatment of some skin ailments, usuallj 
of the dennatitis group may bo folloxxcd 
occasionally by Irradiation damage requiring 
excision and skin grafting. The use of ir 
rad i ation for the destruction of x crrucac, 
lUpCTfidal turnon keloids, hair and scars 
has resulted in both acute and chronic Ir 
radladon damage lo the skin. Groxxdng bone 
and cartilago are extremely xuilncraole lo 
Irradiation and the treatment of oxTrlylng 
skin ledons with Improperly applied imuila 
don has caused injuries to tno underlying 
bone and cartilage. Although It Is not com* 
mtm to remove excess hair by x ray treat 
ment, many of the patients who had this 
type of epUatloo txrenty years ngn am now 
dioxvlng the signs of chrcmlc liradiatian 
damage. 

Radioa c tive cobalt "bombs" are being 
used incTcasIn^y for tbernpoutic irmdiatlan 
of certain cancers which are beyond the 
scope of surgical therapy Although arrest of 


tho cancir nia> result from such Ircalmcnl 
extensive and progrcsilxo radiation darn^ 
to deeper tissues lus been observed The 
problem of closure of llw defect after sur 
gical excision of tlw damaged tissuo is far 
from simple because vulntrablo structures 
such as tlw pericardium visceral pleura and 
ncurox'ascular bundles in the axilla and neck 
may Iw exposed. 

Tlic administration of hcavilj filtered 
gamma particles ma> cause serious damage 
(o det.i> stnjcturcs VisetTU, bone cartilage 
muscle and subcutaneous tissue luxe been 
inx-oKi'iL TIh. degatj of damage is depend 
ent on tlw radiosensitixlty of tlw tissue Uw 
dosage of tlw radiation and tlw amount of 
absorption b> oxcrljlng tissue. 

Tlic first report of human damage from 
atomic radiation appeared in 1919 Although 
(ho lu/ards of working with atomic rodia 
(Ion aro well known and cx(rcmo prccau 
(ions ore taken accidents can and do occur 
With tlw inacoslng cmploymcrst of atomic 
radiatkm for mllitarj research and Indus- 
trial tues acute radiation bums have to be 
ontldnated. 

I'ainolog) of Irradiation Injuries. Irradia 
lion injuries ma> be either acute or chronic. 
Tlw fint signs of the acute irradiation reac- 
tion are Indistinguishable from thoso of 
oUicr uculo InQammator> processes. Se- 

a uebe axo dependent upon the severity of 
w dosage and tlw raulosensitixit) of the 
tissue. ;\]lJwugh tlw majority of acuto irradi 
atirm bums gradually subside and the skin 
may resume a fairly normal appearance, tho 
injury causes damage which is progressive 
even though tho course may take many 
years lo become clinically apparent 
Tlw essential patholo^c processes in dx>- 
laycd or bto irmdiation reaction mcludo 
altcrutloos in the architecture and cellular 
coDiposItion of tho epldennls obliterative 
vascular changes in the cerium and subcu 
toncous tissues, necroses in the corfum lead 
tag to stromal changes and partial or 
complete destruction or the skin appendages 
In llw usual ense, the epldermli exhibits 
otrophy with loss of reto pegs Focal areas 
of hypertrophy of the epithelium chorac 
lerizcd by acanthosis and nyperkeratosis are 
common. The melanin content of tho basal 
byer of the ildn Is increased and accounts 
foe tho faint brown pigmentation observed 
ctimmonl) in chronic radiodennatitis. Dyi 
plasla and dyikeratcms are prevalent in 
severe injuries and are the precursors to 
cardnocna. 

Tha vuicular chaogei probably rival in 
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factor> The local appUcatlon of ointment 
ii not indicatetl Oicept as treatment far 
secondary infection. 

Amputation of necrotic tissue is to be de- 
layed until the final line of demarcation is 
stflbiUied, unless severe Infection renders 
immediate amputation desirable. Constrict 
ing eschars should be blvaHed. 

It has generally been recommended, oa 
theoretical grounds, that cold infured pa 
tients refrain from smoking, but experi 
mental evidence docs not support the idea 
that uicotinQ increases the extent of gan- 
grene foUoNving cold eroosura. 

After the acute phase oos passed and beol 
ing has begun, care must bo taken to avoid 
or minimiiE contnmtures, Joint stiffness or 
anl^losis. Adequate physiotherapy will do 
mu^ to alleviate thew disabUog sequelae. 

With extensive gangrene lUn gralting of 
the exposed deep surfaces will shorten con 
ralescence coniiocrably and result In a bet 
ter eplthcliaed stump. 

Except for rapid warming spedBc pro- 
cedures aimed at decreasing the ertect of 
gangrene have ^Ncn such equivocal results 
os to be of doubtful value. Thus vasodilat 
ing drags, pressure dressings sympathetic 
bl^k or extirpation and anticoagulants ore 
not indicated 

Tbe trcotrcCTit of most of the disturbing 
sequelae is, as a rule unsatisfactorv owing 
largely to the fact that their pathogenesis 
has not been determined. Excess sweating 
mny be heh>ed by practicing good foot hv 
tad h}' Ahc ^ a ! per 

cent solution of formalin Into the sUn by 
electric current sfr times dally Hvperhl 
drom, as well as edema, pain and chronic 
ulcers, has at times been reported to bo 


auceetsfully treated with sympathetic block 
or eitimatJon, but tbe numerous failure 
reported suggest that these procedures aro 
of doubtful value or at best should be used 
only in very carefully selected cases. 

Severe pain in the bolls of the feet oa 
weight bearing may bo alleviated by ortlv)- 
pod/c appliances to tho shoos such os tljo 
placing ^ thick leather or rubber in the 
instep to act as weight bearing areas 
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Irradiation Injuries 


By JOHN L. BELL, M D 


Tixsuei subjected to excessive InadiaUan, 
^dvrther for diagnostic or tbmp« J 

may develop pathologic ^ges 
require surgicail treatMt The se- 
caidae may appear early delayed w many 
J^fonoufrig exposure* to radiation en 


ergv Imtdiatioo damage to the tidn is more 
common than infury to deroer structures 
such oi bone caitilage, muscM and ten doc. 
Tbe elinirol and pathologic courses follow 
ing iirnclJatioo injury are prcwcssfvo and. 
if the patient lives loog enoogn, candnoma 
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pmtfcncsj as<i»l/c iiirTllcal cjrr ojkI ll»r 
jvoJiloncc of frritnUnn topical nKtlicartuiil*. 
Vurthi.'r IrrJiHatiitti ur \illrd\k)lct tlanp) Is 
tonlralmUiatcd Ikxjusc of live lUn^er of 
agCTasalUxt of the lupio Ik'catiwj uaite Ir 
rodUtioa Iximi arc luinful IIr application 
of Wand molhJnR nH*ilicamn>U nu> l>c of 
value but local ani'alhctics an usiulK not 
cffccttvc In vomt lnitanu*a, u'dalion and 
iBjpitallzalJim nu) he ncccison to Itclp 
coQlrol tl>c wvxTC luln uaxmiiun>InR qcuIi 
bums. L\cIiufon of air from (lie bonved sitr 
faces U of (k'Gnitc value In jllcv'latinu 
In bumi of tlvc haniU and feel inimWvIlIza 
tion of (Ik? InjunxI jvart In a fnntttonal poll 
lion and elevation an advtveati-d to aid In 
the pnxm of nTvair and llu control of pain 
If a linpjc caulcridng dove of radiation 
hoi couicd a foirl) utII deJ/iKatLtl bum 
which does not appear to luve a dunce of 
hcolmg spantaneooslv tlio area ma> bo ex 
died and a free lUn graft applied. One con 
not always be exstain of 1110 depth of U*o 
lofur) bow ever and tlic take of (Ihj lUn 
graft maj Iw feropardized bv inadequate 
exdiinn of the bum Exdiion and closure b> 
cuturiag an. often frauds w-itb breakdowD 
of the vvxvunds. 

FoUow-ing adequate cvdiion sliding pedi 
dc Saps from aJloccnt hcaJdi) tixiuc or ()>o 
application of pedide flaps from distant 
areas, ma> bo ncccssan to cov'cr defects 
whidi Gsposc bone tendon and (olnt sur 
faces. 

Treatment of ClinmK: Irradiatian Bums. 
The surgical treatment of dironic irradiation 
Injuries should bo instituted before malig 
nant changes, ulceration and (nliactab)o 
pain occur It is unfortunate that many pa 
dents do not seek surgical can? before these 
changes are prevalent Surgical tlKrapj for 
chronic Irradiation bums is too often ncccs- 
sary because of malignant changes. The 
combination of atropb) tclangicctuscs ant] 
keratoses is a forewarning sign of the in 
evitable dcvelopcncnt of carcinoma. Ade- 
quate excision and repair aro the essentials 
of tho proper surgical management for 
chronic Irradlatioo bums. 

Chronic ulcerated areas aro usually ac 
companied by anemia and bypoprotclncmia. 
In dmmic Irradiation Injuries, it is impor 
to corroct anemia and pla« patients on 
ysb caloric and protein vitamin intake be- 
fore undertaking extensive surgical correc- 
tions. 

Atrophy and faint telangiectasis may not 
rwjulro treatment If there Is do progre ss in 
cl i nical or pathologic changes, but some pa 


iJefils uiJJ Mxk surgical treatment to Im 
prove appcaratict In areas of abvmdant 
UUngiedusis vvbicli arc exposed to the pos 
sibllith>s of iXTKalcd Iruutna or to sunUglit, 
carl> surgical excision is uclvisablo because 
of tbo likelihood of detrimental palliologic 
cliongcs Surgical tncblon and repair slKuild 
bcpcrfonnetl vvliJlc the areas ore still In tda 
tlvel) good condition Dccauso ulceration is 
invariably ucewnponied b) stubborn bifcc 
(Ion tin. problem of repair following cxd 
sion of such areas If compounded. 

Tlic local application of various drugs Ivas 
no lasting l>ci>cflciaJ effect on tlic pathologic 
course of dunnic Irradiation bums. Fvirtl^ 
radiation from an> source is contraindicated 
because of llw danger of acceleration of the 
pathologic diangcs. It has been established 
Ilut patients vvfi)> chronic irradiation injuries 
do not tolcralo strong exposures to either 
svinliglil or ultraviolet Cundnotnas resulting 
from irradiation should not be treated b> 
more radiation of an> kind. 

The nugcon confronted b) an Irradiation 
injury has a complex problem in that it is 
difllcult to determino the severity of tbo 
Injury 1 a dinical appearance. Tbo surface 
Ic^on is not indJcitivo of the degree of 
deeper involvement in most cases, When ex 
dsion is contemplated, die problems of re- 
pair should bo ontidpaied. Although most 
supcrfldol Irradiation injuries may to surgi 
call> excised and repaired by the application 
of a free skin graft, cxcisloQ of an apparently 
supcrfidal lesion ma> leave exposed avoscu 
lar structures which require more adequate 
coverage for restoration of function onu ap- 
pearance. ^Vbcn bone, tendon, viscera or 
cartilage is uncovered by the excision, a 
protecting bjer of subcutaneous tissue Is 
rwjuired in order to preserve function. 
Pedicle flaps of whole Webaess sltin and 
subcutaneous tissue ore fashioned from 
adjacent healthy tissue or from distant 
areas to provide necessary coverage in these 
situations 

Deep necrosis of tissues occurs frequentiv 
after intensive radiation therapy for malig 
nant conditions of the chest and neck. Surgi 
cal oxdsion of the damaged tissues may be 
neetjssary to prevent erosion of large v«scls 
or sloughing of viscera. Closure of th© re- 
sulting defect may be diEEcuIt and should be 
antidMted prior to excision of tl» irradia 
tioQ danuge. Pedicle flaps which anry a 
pennanent blood supply to the area may be 
required to sustain dosuro and provide ade- 
quate protection to the viscera and neuro- 
vasexJar structures. 
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importance those aifcrationt in the eptder 
mu. Obliterativo endaiteritli %vith renting 
diminution to blood supply accounts to part 
for the marked fibro^ and degcnerativo 
changes to the stromal elements. Ocdusivo 
eudophlebitis may be more severe than the 
arter^ tovolvemait and leads to back pros- 
sure with the developroent of telangiectases 
to the oMTum. 

The earl> changes m the corium are those 
of an> acute tofiammatory process. As vas- 
cular changes progress, secondary degeacra 
tfvo changes occur to the stromal elements 
of the corium CoHagencrui fibers become 
thickened, fibrosed and densely byalinlzed. 
Alterations of elastic fibers are varied, de- 
pending on the chranlclt> and severity of 
the IrradlaticiQ damage. 

Partial or complete destrucUon of hair fol 
lides and selaceDui glands takes place m 
most Irradiation lo}uric». In the mlloar type 
the epflation maj be temporar) whereas fa 
smnsre cases permanent afopeda mav resolt 
Sebaceocj glands are equallv or more scosf 
bye than hoxr follicles to Irradiabon Sv^tiat 
glands have a coirsidcrahle degree of re- 
sistance to radiation and are a good his- 
tologic Inde\ of the se%-enty of the injury 

MoHed d>‘tplasia of epidermal clcsnaiU 
ibcTuld be cnosidcred as prccancerout le 
ficus. Many subjects show the presence of 
carretooma to situ. When tovorive carctooma 
occurs It is usiuilly of squamous cdl type 
although basal cell carcto^a is oot uncom 
tnon. Distant metastasis oon occur with 


laigel> on tlie severity of tho dotage and the 
tolerance of the tissue which Is Involved- In 
contrast to thermal injuries the depth and 
extent of the irradiation damage are not as 
apparent to the early stages foUowtog the 
exposure 

Usually erythejna of tho sldn commences 
within one to two da)”! after sufficient ex 
posuie to alpha particle*. This subsides only 
to reappear to from one to three weeks ac 
companled by varying degree* of vedcula 
Hon, sw^elling, exudation and dosquamatioa. 
l^to it an outitandtog accompaniment to 
acute radiation bums. 

The degrees to which the pathologic 
stages advance m the carl> stage* folhnvtog 
exposure are dependeat on the severity (rf 
the Injury These toflormnatory sign* are 
chaa^ertotic of the acute reaction to stogie 
massive ovrroxpo*ures or doiely repeated 
excdiive exposure* The acute taflummatniy 
phase mav subrido mdually but tocom 
plete repair leovina the charactcxisUc marks 
of skin atrophy ano dryxusss, byporkeratoies 
and telangiectases, ii cotmnoo. Changes in 
the pigmentation of the involved area fre- 
quentlv are observed. 

In more severe roactiesrs epilation occurs 
Invariably and may bo dihet toaporwy or 
permanent. 1! the destructive process Is of 
sufficient *everity necaroiis and ulceraiioa of 
the sldn ensue. Acute irrodlaticin ttlcerations 
are oitremelv painful, indolent and often 
tatrartahle Persirtent, virulent, localted to 
fectiou Is characteristic of irradiation ulcers. 


squamous cell cutdnoma, but if the invasive 
procojs is superficial the extreme flhrosti to 
the subcutaneous tissue and corium usuoIK 
bolds the carrfnoraatous cells to abcvance 
Wide excision is therefore required to such 
easel. Extensive local carcinomatous infiltra 
tioD Is cotnmooly observed, cspedallv with 
cell carctooma*. hecrosls of structures 
deeper skin and subcutancou* tissue 

can be produced bv the use of large quan 
tide* of htsavily filtered gamma parUcles 
RadJocecToti* of boce cspcdaHv tho man 
dible. ha* occurred, acoompanvmg tho 
treatment of overlytog soft tissue malignant 
disease. The condition cafled radiosderotlM 
denote* the tovolvaneDt oi dense fibroUc 
chance* to the underlying }otot capsules 
teiKlwu and musdei without the presence 
of an overly’h^B ulcwatioc. . 

SoiaX C^ne. Certain patboJoglc 
ctauge* occur fa the skto to 

to Iiradiatioa which pro^ to 
an mihema reaction. \s to then^ 

of (ho ro.(rtoo i* (fopondont 


The chronic bum of tho xkfa Is character 
Ized by atrophy telangiectasis and kerofasi*. 
In the majority of patients the scar follow 
tog irradiation may be faconiplcuous and 
coameticaUy acceptable, ftevtoosly staWo 
scars, however havo broken down and car 
ctootTva has resulted. Among the factors 
leading to ulceration of an Irradiation scar 
are sli^ tnochanicol trauma, the perform 
ance of surglcail proosetore* fa the scarred 
area and tho uio of further raxUothcrapy fa 
scarred areas. In chronic repeated exposoros 
to Irradiation such as seen fa phy^dans 
land* or fa patients who have b«sn treated 
ultii small doses for acne aad officr benign 
skin coodUions telangiectasis takes frmn 
three to ten year* to appear kerato*i* oc- 
curs in ten to fifteen yean and carcinoma 
may take a* long a* twenty years to appear 
Treatmcni of Acute Irradlatx« Bom*. 
Eoflv surgical fatervcntlOQ Is seldom neco»- 
cary or fadlcated fa the management of the 
ovajority of acute Irradiotioo bums. The 
of treatment of the acute bum are 
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tiw cnUUcil li> K*sUltnl rjdl(ULU\it> ur by 
£uinn pnKltuK Tlw ivnilninu ina\ (>ct.nr as 
j rc»uU uf an> xut o( atomic cvpimUm air 
bunt Injnt or undcrwatir Inirjl of 

nlltcr a fUsion (tonvinilional A Ixmib) or a 
ihcnnooiHJcar (II Iwinb) weapon or iIk* tin 
coolnjllctl c\Liin(un of a miLlcar ri actor In 
the ease of (Ik. initial radiation from an air 
burvt or a uirfacc Imnl, pcrvmt wIki arc in 
die open unibiLtdcd b\ iHiiIibn^r or natural 
objetij will uMUtitulc tlio mint cwpow-tl 
group at a gt\cn diitancx TlHnc wlw art 
vhkklcd b> natural obkxti or wlio arc in 
buiUlings made of IiricL concrete or metal 
wJl be lew evptned and tlvnsc wlvo art. in 
timncU, ca\c» or air raid ilultcrj will lie llic 
kait cipoicd. It ii etident from animal 
caperimenU that effective ihitldlng of wnnt 
portion of llio bodv uicli as tlK* spleen Um. 
bead, the abdomen or bniln, mav reduce (lie 
severity of the infury OnU tlirm individiiab 
wbo were certainly in live open, unsliicldcd, 
or were in wooden buildinp can Ih. as 
wimcd to have rc'cvived tlie maJimum dose 
of Initial nuclear radiation which could be 
mpcctcd at a given distance It is proper to 
auumo that all otlicrs have received less 
than the dote Out is tlicorcticallv possible 
U is apparent Out it will not be possible to 
dasxify casualties solely on Ok ba^ of their 
distance from the explosion The severitv of 
the exposure to residual radioacOvity and/or 
fission products will depend upon the dc- 
pue of contamination of the area and the 
IcDglh of time on individual remains there. 
In roost eases, the dose will not bo Imown 
with any degree of certainty although a 
nuilinum estimate may be available. In the 
case of area cootaminatloo, members of the 
poup who remain indoors or in shelters will 
be 1^ exposed than those who remain in 
the open throughout tho time they arc fa the 
rad k a ct lve region. 

On tho basis of the study of the Japanese 
casualties during World War II oikI by 
^^^ology with other forms of trauma, radia 
Uoo casualties can be divided into two 
°***cs ( 1) those with uncomplicated radia 
Um injury and (2) those having raiUatioo 
fajury complicate by bums and wounds. 
It Is t>ot known with certainty how impor 
tMt such complications as the latter may be 
™t it appears that tho effect may be coo 
ildcrahle. 

Symptoms of ^Vbole Body Radlauon Irv 
juxy The syndrome of radiatloa Injury duo 
fa exposure of the whole body to intHai nu 
ladiationi at the Hnw of an atomic 
“ph»Ion ocenn fa three fairly distinct 
N _ 


funnt It M.'tnns (lulto likely tlut cxiwsurc to 
cimiiurable anwnnts of radiation ovct a pe- 
riod of ninety six hotin or less as fa a raJfa- 
activcly contaminated area would cause 
comparable clinical hndJngs. 

Venj tcccrc radiation Infunj occurs when 
tlio dose of radiation is fa excess of 600 r (or 
tep fc roentgen equivalent physical) In 
this form vomitmg commences slwrtly after 
tlic exposure octtirs and may persist for 
several days. ProgressivL malaise leading to 
prostration begins soon after exposure and 
iIk’sc symptoms continue unabated untJ 
dcatli Dia^liea usually appears witlifa a 
few days and persists tever of the continu 
ous type appears witlifa the fint few days 
and increases progressively Leukopenia is 
present from tlu. first day and becomes pro- 
gressively more sev ere so that terminally the 
total vvitJte count may bo less than 100 cells 
per cu. mm. Hemorrhagic manifestations 
such as purpura, may appear shortly before 
death, but thev do not appear to bo respon 
slhlo for Ok fatal outcome Epilation mav be 
noted during tlic seexmd wtvL Without 
therapy death U incvitablo and may occur 
at any time from tlio first day to tho end of 
the second wccL 

Scterc nuiiollon injury occun when tho 
dose of radiation Is of Use order of 400 r :t 
about 200 r (or rep) In this form, vomiting 
commences shortly after the exposure occurs, 
but it seldom ncrsisls bcyxiad Ino fint day A 
btenl period follows during which the only 

S inplom is Increasing malaise. The end of 
to latent period occurs during the second 
or third week after cxposiuo and is morkTd 
by the oppcarance of one or aU of the fol 
lowing characteristic symptoms of radiation 
injury epilation, purpura, other manifesta 
tions of tho hemorrhagic stale and painful 
faflammatory lesions of tho moutn and 
throat. Concuncntly a variety of conditions 
may develop such as diarrhea, infection and 
tho breakdown of Iteolfag wounds. The pa 
tient rapidly becomes quite ill and has fever 
and prostration and a severe hemorrhagic 
state may occiu* If death follows it is usu;my 
due to acute blood loss, septicemia or hem- 
orrhago Into a vital structure Death may 
occur at any time between the third and the 
sixth week after exposure. Lymphopenia Is 
evident from tho outset, but the hematologic 
findings become most pronounced during me 
third to the fifth week and consist of severe 
leukopenia, thrombocytopenia and anemia, 
and prolonged bleeding and dotting time. 
^ recovery occurs tho heroonhaglc manf 
festatioai subside and spontaiieoui defer 
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Nuclear Radiation Injuries 


Bi/ GEORGE V LeROY MU 

Ctoscx Veaqi LtRor urterufed thg Unftierttiif of P£ttsfct/rgh end the Unh 
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retneh work at VortAtoev^am Unfoerrtfy He teroed tn the Pa<^fic Theatre 
of WoHd War It end the eirctimttancet peculiar to mllftary medicine rfircciei 
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Untoeraty of Chicafto iciA#i« tie continuee hit inlerext tn the efeeti of atomic 
fadkAion at ProJasKir of hiedicine 


The syoditWM* which mult from oeddenu! 
expemms to heumful oisouBti of nudoar ra 
diadotu are properly designated as radloficm 
infurie* It U ccavenlent to dasrify ruefa m 
fukw Into the foliowina categories 

1 Whole body radiation <n|ury (olio 
caSod radiation rictncsi, and the acute xa 
dlatkm syndrome) due to exposuro to lorgo 
omotmti of peoetrattDg gAmnxa and/or neu 
(TOO radiation at the ttroo of the eiplotion of 
a nadcar wcapoa. Comparable injury may 
bo sustained oi a result of accidents with 
nuclear reactors or following suffideni ojt 
pofure to reiidaal radioactivity or the fall 
out from a nuclear weapon. 

2, Surface radialUm injury dao prlndpafly 

to earposuro to beta rays from contact, or 
near contact, with radioactive material, such 
ax fission products ond induced radioactivity 
Comparable injury may be suxtalned ax a 
resultof acddentfll overexpoxure to ordinal 
X rayx or to the electron bcamx from particle 
accelerators. , r 

3 . inwnxsl ndkubn b^ry from 

the idccfrvo dopojltlon, jmi M “ 

thlTOid gfrmd, of radiot^w “SS ^ 
aXr&bcd ttougfr 

.dmlofrlmUon 


of rsdituQ salts and frean the poorly suj^ 
vised employment of radioactive mi^erim in 
industry 

The fyndromo of whole body radlaticcn In- 
Jury sh^d bo clcariy distiapilsbed from 
irrodiction sixJaieM which is the term com 
monI> applied to the symptom complex that 
occurs during tberapouHc iiradiatlcm with 
X rays or gamma rays. Whole body radiation 
injury hai been observed and stadJed after 
four laboratory accidents in the United 
States to the Japanese at Hiroshima and 
Nagaiaii, and In American military perton 
Del Marshall islanderi and Japanese fisher 
men exposed to radioactive debris which fell 


out after the field test of a nuclesir dmice- 
In addition to these studies in human tub- 
joett, the fyndromo bos been produced ex 
pcxixoentaily to a number of species (moc- 
Loys, dom pigs goats, burros rabbits, rots, 
mice ana boii) in attempts to defino the 
pathogenecU and to dovel^ rational, effec 
ttve therapy 

The erpoxuro which is responsible for 
whole body radiation injury may consist of 
blgb-eoergy gamma rays and neutrons 
emitted during the first few minates after 
tJie atomic expiation or It may consist of 
eiposuro for swmil hours or days to gamma 
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tlx? JajujtrM’ j)h\sk(jn% llul ietT»\tr> ii 
tinLlcK i( lltc loul IniliH.’jlr nMUil wav U*m 
OunjUOiKTtu mm TIk* anpiDvIuulP tinu 
IrniJ of »!«• tirtal ImUKAlc uwml iw tiu. 
Oirre pallet of iti)ur\ aic »l>o\vn in Kpiro 0 
In lltc Gnl few ilaw allcr i\i>o\iiu iIh. 

uMint luis pialcr iliapHnllc 
value lhan iIk* total ImViK'jti ixHmt I \m 
phoc)tct klail to tUvicatc imiiu'tlialcl) afUT 
cvpovun l*ndMnmiv*vl I)inplwiHiiia ai>{Kan 
witiun Ivvml) fiHir Itoorv V total l)inplKH 
c>tc count levs than bOO inr cm mm foil> 
ciftht hourt aflcf cvjxunu It i»ri‘tmtnivli\c 
nldcncc of tcvcio railLitinn in(ur\ \ l>m 
phocjtc count in cvervt tif IVKI iHf ai 
mm, fort) ciglil l>omn aftiT an atomic IkiiiiIh 
hig Indtcatet tlut raillallim Injun of the 
tcvTTC pado it unlikcl) 

With tevcTo radiation Injv'^ nrmtrc^- 
pitds dcataM* lets rapldl) llun tlic IvTopho- 
c)1ct. With dovet of radiatiixi which arc 
umfunnl) fatal to iwptrinmital anUnalt, tlnj 
liXal pajiuloc)tc ctHintt an. lett tlun ItXX) 
per cu mm- within a week \\ ith Ii-Taer dow-t 
of radbtiun tnch low Knelt nuy lx. at 
laincd, but It takes much longer peflu|»s ten 
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, 8 Tlme-ticmlj erf tola] k:uLoc>to counts 

w*^ed In JapnncM palkots after ernafore to atomic 
A, Appnaimato average \iIocs in patients 
nttn ^«y lev ere railtsttoo tn]uiy twenty ooe erf vhom 
uere khidled Id lUrosiilma, anJ trkclvx) In NsgosaLL 
U, PwjW daU for 2ff7 patlcnU In Illrashhiu with 
tifns of uvero radlatkn Injury (Lc., cpila 
rmriRira and orDphaiyngeal toflammaiioQ) who 
twotty-Qpe dsyi or lonfcr C, Pooled daU 
. P*^***^ to NsgasiU uhom cipasuro was 
«tncl«d to cause moderatefy lovere to mild radiation 
The troUn portions of the two latter ctirvea 
"poent ei^polsted data based on a few Japanoso 
f* 7^**^ experience with apcfalerrtal expoauic In 
xeddeDU. The coono erf the leukocyto 
raunt la the mart severeiy evpoaed iUnbaBese was 
■ unil a r to emve C. 


icvcic radiation Injury lire ihroniboajlo 
itHint rnnalnv fuirl) ttahlc. Ilcglnnlni, four 
III Ovi tla)'* after cviMnurc tin: tlirombocylo 
vtmiit drttpv npidl) attaining values dose 
lu ycr« dnrinj, tlx, ttxund week Tlirombo- 
f>tri ma> renuin at this low level for Ivvo 
to four weeks- In tlio lest tovero grades of 
ridlallon injmy t!>c lowest v’alues fur tlio 
llimmltoeylo count ueair in tin) fourth week 

In tevero radiation injury anemia dcvcl 
o|>v slowK It may hu two to tlircu weeks 
laftirc it Is eMdcnl Tim lowest red cell 
cnimiv are olitervetJ four to five weeks after 
exposure A rapidl) dcereatlng blood henxv 
glohin red blood cell count or hematocrit 
re idink h a serious sign and suggests rapid 
litood toss 

[tcltcvlocyta decrease in number prompt 
ly ami aru almost absent for llircc to four 
we*cks All) subsequent increase In rclfculo- 
evtcs is a good prognostic sign- 

A prominent dinical s>'mplom of radiation 
Injur) is t!)o liemorrliaglc state which begins 
bctwe'cn l)m second and fourth wock- The 
severity of tids lianofriiagic state Is doscly 
comiatenl with the level of Uirombopcnla. 
It is characterized hv on Increased capillary 
fragUit) prolonged bleeding time and pro- 
longi'd clotting lime. 

The dJagrsosls of tlio svndromo of whole 
Imdv radiation injiuy onu the estimation of 
its severitx depend on a proper evaluation of 
tiuoo factors (1) The probabUlty that nu 
clear radiation suJHcicnt to cause injury 
rcadK.*d the patienL Tills will depend on a 
Imow ledge of Uw patients location at the 
time of the incident and on estimate of tlio 
geographical area at risk. If personnel do- 
simeters arc available the data obtained 
from them must bo correlated not only with 
llw foicgoing, but also with the rllniml 


sympiomi. i no enstcnco or Uw develop- 

ment of any or all of tlw typical symptoms 
of radiation injury On the day of the Incl 
dent it is proper to attach great significance 
to the presumptive diagnostic sign of vomit 
Ing. Particular attention should bo directed 
to iho tempo at which typical symptoms de- 
velop Elariy appeanme© Is indicativo of 
greater severity of radiation injury (3) The 
occurrence and the time-trend of leubopenia 
and lymphopenia are significant and should 
aid materially In the accurate evaluation of 
the severity of the injury In conclusion, the 
diagnosis of radiation injury and the atima 
tioD of its severity constitute, essentially a 
dinical problem and should bo possible on 
the basil of a brief history physical eiamin 
ahon and a minimum of laboratory studies. 



210 


ClIAPTEH 10 TiIEIUMAL AM? IwiADIATIOV INJURIES 


vcscejKtJ take* place. Among ibo Japanese 
the mortality rate for paifenb with severe 
radiation injury varied from 25 per cent to 
more than 50 per oenL It ii likdv that ag 
grcuJvo therapy Is capable of uJvagIng 
many patients with this degree of injury 
oven though animal studies dmonstrate thrt 
all cannot be saved. It is convenient to coo* 
tides that tecere roJielion injury in roan is 
wjolvolcnt to the type of injury which occurs 
in experimenta} animals given on LD^ ex 
posuro 

MiJd to moderaitlg mtre mdiation Infunj 
occurs when the dr^ of radiatkn is in ibo 
range from 300 to 200 r to 75 to 50 r (or 
rep ) In tills form vomiting may occur once 
or twice on the day of exposure During the 
next two or three weeks there may be no 
vymptoms at oh or at the most, moderate 
progressive malaise During the third week 
or later any of t le charat-terisUc symptoms 
of radiation injury (epilation, purpura. In 
flammatioo of mouth and throatj mav ap- 
pear hut It is disUnctly unusual foe all of 
them to he present or to be present io so 
severe a degree as occurs in the othor forms 
Constitution symptoms aod fever arc not 
seen except in assodation vdth obvious 
compUcAtkms The changes tn thu blood pie 
hire ore leas profound and occur someivhat 
later in the course of the disease Among the 
Japanese during World War J1 recovery 
was the ndo for more than 90 per cent of (]»o 
paticnb with this form of radiation lojury 
The deaths which occurred were the result 
of coroplicatfoas such as tuberculosis chronic 
ahsccssd. broochlectasis refractory ancanla 
and the like, and occumjd as a rule later 
than die sixth week. 

WhoJo body radiattoD Injury of approxl 
mately ibis depco of severity occurred in 
tome of the Marshall islanden and the Japa 
mse fishermen exposed to radioactivo fall 
out folkiwfag the dctooalkwi of a nudear 
dovico at Diidni In 1954. In the case of dm 
sixty four residents of U>o island of Rongo- 
Ijm the estimated dose was 175 r of gamma 
r^htioo. CoosdtnUonal symptcmi and dls* 
abiUtv were minimal, cv cn though sl^ lo- 
tiamdM to brt. my to|uiy »ffcUcd W p« 
oent of tW, group. Thm) oOT t» faHlitle, 
among the MarsnaBcse. 

^Lsend, podoiU with this fonn of r» 

Stott ^modomtdj 

nunitt tho mtre ooo. It H 


these ho diagnosed correctly so (hot they 
w^U not monopolho? the medical facfliUcs, 

DijgDovif of ^VboIc }Sodif Radlailon In* 
jury Tbo dlamvosis of whole body radiation 
injury should m cntcstaloed for oil Individ 
who wera within the area of dcstruc 
lion or falhont of a nudcar weapon or who 
ivcro in the vidnity of a inactor ciploskHi. 
Under most drcumstanccs, it is pxobahlo 
ilut military or dvii defense authoriUes 
tlsould be able (o dedoe a 2 x»e of potential 
lojury beyond which (hero (s small prohahli 
Ity of the otxurrcnee of algnificimt radia 
ticn injury In tbo case of aeddetUs invoK 
log nudcar reactors, competent authoriUes 
sb^Ul ho able to assess the risk to individ- 
uals whose approximate position at the time 
of die inddent is known. Ou the foregoing 
basis, it should bo possiblo to separate sur 
vlvYvi and casualties into two groups those 
In whom cxpofuro is possible aod those in 
whom it is unlikely 

Among Uie group who may have been 
exposed lo injurious Simouots of nuclear ra 
dlatioQs the occurreoco of vomiting oo the 
day of the inddcct Is most ligniScaoL fn 
fad, this symptom may be amxiderod pre> 
sumptive t^diaico of ndiaUoo injury It is 
of totescst that many japascM) pb^cianx 
attributed the vomiting on (he day of the 
bombing to psychologic causes, but suhsc 
quent imalysls of the dinicol data demon 
stralcd that the ndaHon between this symp- 
tom and exposure was indubitable- Vomiti^ 
on the day of (ho indJeat U on impor 
tant factor in evaluation and In trio^ since 
it occurs soon after exposure, ancf is not 
likely to bo overlooked by tbo patient Ex 
cept for patients with the very severe forms 
of whole body radiation injury no rdiablo 
dinical symptoms are eWikmt until the sec- 
ond to third week when epilation, purpura, 
and oropharyngeal indammation make their 
appearance. In general, the earheT (lie oc- 
currence of th^ spcsdGc symptoms the 
severer the radiation injury 

There is no single labwton procedure 
which lx. by itself dlagoovtlc cor radiation 
Injury Exposure to harmful amounts of any 
sort of nuclear radiation produces )euk<> 
penia (lymphopenia and gruudapeniaj 
thrombocytopenia and anemia. 

Leukopenia invariably follows whole body 
raillation injury In the very severe type, the 
Itukoajte count falls to )css than ICCO per 
cm mm within the first week. With feis 
severe degrees of radiation lojury the lowest 
white ccO counts are seen two to seven 
weeks after expocuro. it was the o infoo of 
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ihc JjiunrM’ ph\\ki4n\ tluit wjs 

iinlikcK if llir total lniliK.Alr o«nit w w !«*\% 
than jCX) iKT oi nmi Tlic dpimiMiiulP time 
UinJ of llir total lrnlj>t-\lp itHinl (n tlie 
tluiT paJrj of fiifiin aic ^Hmii in H^urcO 

In llw finl fc\k tlaSk iflcr cxikimih tlw 
lym/ifioryfr o«uit lias Rrralrr iliaw>«»llc 
\aluc thau tlic total UnilcKAti (xwint 1 \n> 
phoc)tc5 vlail to lUxicoM' (mnK'xliatrlx afttf 
npowrr IVoooorKrtl luni>I*oi>n»ia aj>2X*ai> 
uitlun tHi'nt) finir Ihhi>» \ total IxinplH^- 
cjtc amnt lc\\ llun bOO jHr fu rum foilx 
ciRht houTk after rxjKiuuc t\ pri'Mim|>ti\c 
cxlikixx; nf Krxerv radiation injurx V Kin 
phoc>tc nnmt In i-vtcw id IVX) pir cti 
mm. fort) dglit iMMitk after an atonilc IhuuK 
Ing indicates tlut radlatiiui ioftirx tif ihe 
ursCTc grade Is utdiLd) 

With K’XcTo radlatlim Injurx tire nrufro- 
pfiJi deacaw! Irsk rapkll) tiun the Kmirho- 
cjlci. With dovei of radiatiini uhidi arc 
utuforml) fatal to cxi>crlmnilal aniiruK, tin. 
total granuloc>lc ccnuib art lev* tlun 1000 
per cuu ram. \MtJiin a week W illi IciW'f d«iu*i 
of rodiatioa tuch low U.'xrK rru\ Ik* at 
lairK-d, but it lakes mudi kmgcT pcrlups tni 
U) twcmt> da>‘v 

For dto first tlircc tn four daxs following 
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fl TfanMrends at total Icukoc>le umhU 
«*^ed fa JipancM p.iltrTUt after expewue to oloailc 
A, Approitmale axcra^ x-akio In palfcoU 
*Ith vay >e\ge m l Utioo fafary twenty odc of Hbcm 
rtudled fa HtToahfau, anJ tH-eho fa NagaviU. 
B PMled daU foe SSI palicnU fa HInnhIma wrth 
Ugca of im-cre radlatkn fafary (Le., epUo' 
ooo, puriaira and crDpharyneeal faflamcnatfao) who 
*urvhed twenty^ dayi « Wer C, Pooled doto 
*A54 pattenti fa NagaiaU wnoae eipomiro wai 
*™ka«t to cauu moderately tevere to miia radiation 
fafary Tho broken poetiow of two latter ctmea 
^^ TnU ted data bued on a few Japsneae 
** c^ IKTicoc e with acfadcntal expocure in 
“*>«bay aetddenta. The courae of the tnkocyto 
fa the meat aevertJy exitoaod Klonhalleae vra* 
“®dar to curve C. 


xmcrc ratllallim Injur) llio f/ironi/x)cr/fc 
iiHiiil rnn iliix falrK stable llcghininc four 
l<i fivi (la>« uftiT rxi>osure tlic llirombocylo 
ttKiiit tlrii|>i ripidi) atluinlng values cIoMt 
to /lUi tliirinj, tlic settmd week Tlirombo- 
t^^r» ma) renuin at this low level for two 
in ftiiir wrtks- In the less severe grades of 
radhitUm injur) tin lowest values for tlio 
|1iii>iu1mh:)Ic LtHml occur In (Im. foiirtli w*cck. 

In wntTP radiation injur) anemia devd 
o|M slowly It may bo two to Uirco weeks 
Inforu It is cvIdenL Tlic lowest red ccd 
counts an ohuTvetl four to five wx'cki after 
ixirovun A rapidly decreasing blood hemo- 
glddn reel blood cell count or Itcrrutocrlt 
rradini^ Is a serious sign and suggests rapid 
Itiuud loss 

ncilculucylcs decrease in number prompt 
ly and are almost absent for tlirco to four 
weeks. Any subsequent incrcaso in rcticulo- 
exit's is a good prognostic sign. 

A prominent clinical symptom of radiation 
injur) is tl>o iKmorrlugic state which begins 
Udween tlw second iukI fourth wixk. Ttio 
seventv of lliis Iiemorrhagic state Is closely 
corrclalctl with the level of tJirombopcnla. 
It is cHaraciciizetl hv on increased capillar) 
fragility prolonged )>lccding time and pro- 
longed dotting time. 

*T1m, diagnosis of l)>c sviidromo of whole 
IkkJ) radiation injury onu the estimation of 
its severit) depend on a proper evaluation of 
tlirco factors (1) The probability that nu 
dear radiation sufBdcnt to cause Injury 
naclKd iho paticnL Tills will depend on a 
knowledge of Uio patients locatioo at the 
time of the inddent and an estimate of the 
geographical area at risL If personnel do- 
•imders arc available, tlw data obtained 
from them must bo correlated not only with 
tlio foregoing, but also with the dlnical 
symptoms. (2) The diitcnco or tlio develop- 
ment of any or all of the typical lymptoois 
of radiation Injury On tho day of the ind 
dent it is proper to attach great significance 
to tlio presumptive diagnostic sign of vomit 
ing. Particular attention should bo directed 
to tho tempo at which typical symptcxns de 
velop Early appearnneo is Indicative of 
greater icvaity of radiation injury (3) The 
occurrence and the time trend of leukopenia 
and Ivmphopcoia ore significant and should 
aid materially in the accurate evaluation of 
tho loveritv of the Injury In condusion, the 
d ia gn osis of radiation injury and the estlma 
tioo of Its severity constitute, essentially a 
problem and ihould bo poMrblo on 
bail, of a brief hirtoiy phyrical oimnin- 
aUon and a mlnlminn of lafwintOTy itudra. 
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veicence tales place Among the Japanese 
the mortality rate for patlenb with severe 
radiatloo Injury varied from 25 per cent to 
more than 60 per cent It Is lilely that 
greaslvo therapy Is capable of salvaging 
many paticaU with this degree of injury 
even though animal studies demonstrate that 
all carmot be saved. It is convenient to con 
sider that seoere radiation injury in man Is 
equivalent to the type of Injury which occurs 
In experimental animals given an LDqo ex 


posuro 

Mild to moderaiely teoere radiation injury 
occurs when the doK of radiation is In the 
range hvw 300 to 200 r to 75 to SO r ^ar 
rep) In this form vomiting may ocenr once 
or twice on the dav of exposure. Inuring the 
next two or three weeks there may be no 
symptoms at all or at tho most, moderate 
progressive malaise. During the third Week 
or later any of tae characteristic symptoms 
of radiation injury (epilation purpura, in 
flammation of mouth and throat) may ap- 
pear but it is distinctly unusual for oD of 
them to be present or to be present in fo 
severe a degra as occurs in the other forms 
Constitution rymptems ai>d fever are not 
seen, except m assodatioti with obvious 
comphcatkins. The changes tn the bktod plo 
ture are less profound and occur somewhat 
later tn the course of the disease Among the 
Japanese dnrlng World War 11 recovery 
was the rule for more than 90 per cent of the 
patients with this form of radlatkm injury 
The deaths which occurred were the remit 


of compUcatioos such as tuberculosis chronic 
abscess^ bronchiectasis, refractory anemia 
and the like, and occurred os a rule later 
thflQ the sixth week. 

Whole body radiation injury of approil 
mately this degree of severity occurred fa 
tome of the Manhall islanders and the Japa 
nese fishermen exposed to radioactive fah- 
out following the detonatioa of a nuclear 
device at Bikini In 1954. In the case of the 
rirty four residents of the island of Rooge- 
lap the estimated dose was 175 r of gannna 
ra^tiai. Constitutional symotoms a^dls 
ability were minimal, evoi lo- 

rioo, due to beta ray injury affected W per 
cent of this group There were no fatalltiof 

among the kltrshalleso. 

oattait, vvlth thli fam of ra 

Sbaai. ta »ny ilbitUIim to 

oT. raoi the ndld or moderately 

S=r the revere coe^ It ir importmrt ftat 


these be diagnosed correctly so that they 
will not moDopolize the medical facilities. 

Dlagnosu of Whole Body Radiation In 
jury The diagnosis of whole body radiation 
injury should be entertained for all Individ 
who were within the area of destnic 
don or fall-out of a nuclear weapon or who 
were in the vicinity of a reuctor explosion. 
Under most drcumstances it is probable 
that military or civil defense authorities 
should be able to define a zone of potential 
injury beyond which there is small probabil 
Ity of the occurrence of significant radia 
Hon injury In the of accidents Involv 
ing Buclaar readon competmt aniheritias 
should be able to assess risk to indlvid 
nals whose approximate position at the time 
of the inddmt Is known. On the foregoing 
basis It should be possible to separate rur 
vlvon and casualties Into two groups those 
in whom exposure is possible and those in 
whom It Is unlikely 

Among the group who may bavo been 
exposed to injnrioos amounts of nuclear ra 
dlations, the occurrence of vomiting cm the 
day of the inddemt is most significant In 
fo^ this Symptom may be comsldered pre- 
fumptive evidence of radlaHon fnj\iry It Is 
of interest that manv Japanese pbviicians 
attributed the vomiting on the day of the 
bombing to psychologic causes, but subse- 
quent analysis of the clinical data demon- 
rtrated that the relation between this symp- 
tom and exposure was Indubitable. Vomiting 
on the day of tbo Incident is an impor 
tant frdor In evaluation end fa triage, since 
it occurs loon after exposure, ana is not 
likely to be overlooked oy the patient Ex 
cept for patients with the very severe forms 
of whole body radiation injurv no reHahle 
clinical symptoms are evid^t until the sec- 
ond to third week when epilatkm, purpura, 
and oropharyngeal InflamxnatioQ make their 
appearance. In general, the earlier tne oc 
currenco of th^ spedfic symptoms, the 
severer the radiation injury 

There is no single laboratory procedure 
which is by itself, diagnostic /or radiation 
injury Elxposure to harmful amounts of any 
sort of nudear radiatloo produces leuko- 
penia (lymphopeiia and granulopenia) 
thrombocytopenia and angrila. 

Leukopenia invariably followi whole body 
radiation injury In the \ery severe type the 
leukocyte count falls to less than 1000 per 
cv mm. tvilbia the first week. With less 
severe degrees of radiation injury tho lowest 
white ceil counts are seen two to seven 
weeks after exposure. It was the opinkn of 
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THE HEAD 


Tlie Scalp and the Skull 
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The advancement of die machine ago bos 
sublectcd U>o scalp to on increa^g ind 
dcnco of trauma. TIk? scalp servos as a cover 
inc of Ukt skull and Is a fro(iucnt site of 
infectkms and tumors of varied t>pcs. Scalp 
injuries and infections ma\ result in ostco- 
m>-dltii of Ukj skull vvhklj may bo furtJicr 
complicated b\ Intracranial septic processes 
of the meninges and brain. Various c>sts 
have a predilection for tho scalp and bema 
tomos of particular lavtrrs of tno scalp aro 
frequently encountered 

'Hie scalp coosists of five layers tbo sldn, 
subcutaneous tissue, the oalei axxmeurosls 
with tho epicranins muscle subopcxncurotlc 
connective tissue and the pericranium, or 
external periosteum of the ilmlL 
The sldn of the scalp Is very thtek Fibrous 
septa travwso tho underlying subcutaneous 
tissue to Join tbo skin to the goleol aponcu 
rosis There ore numerous sebaceous glands 
in the true sldn which maj become cystic. 
The fibrous septa give the subcutaneous tis- 
sue a toughness and form an inelastic layer 


As Q result, tl>o numerous blood vessels In 
this b>cr do not contract when divided and 
this is dm reason for IJhj considcrablo faemor 
rluigo which results from Injuries to tho 
scalp Bleeding may bo controlled by pois- 
ing sutures tluough the rubcutimeous la>er 
and tho galcal aponeurosis or by heavy pres 
sure Suture of tho aponeurosis is essential 
In closure of scalp wounds and incisions, 
particularly when there is a defect in tho 
underlying sloilL 

HEMATOMAS 

Hematoma is a circular extravasation of 
blood in the subcutaneous tissue around the 
ilto of impact At the center the sldn may 
become detached from tho goleol aponeuro- 
sii and this will permit an effusion, around 
which is a zone of bemorrhaBlo infiltration 
£n tho subcutaneous tissue. The bematoma 
will present a soft compreislblo center sur 
rounded bv a bard peripheral subcutaneous 
layer It mav mlmio a depressed fracture, 
but it should bo recalled that in an adult a 
Pace 213 
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Treatment of Whole Body Kadlation In 
jury At prejtait (1950} there are avnllablo 
no ix>edSc agenti of proved therapendc 
value either for prophylails or for treatment 
following fttpotur© to nuclear radiation 
Treatment, therefore mmt be rvmptoniaUc. 
In iplto of the indifferent reiulti of oiperl 
mental therapy In animalt It is not proper 
to concludo that aH efforts at treatment arc 
a waste of time and material Gertotn gen 
era! prindplw which seem reasoaablo for 
the three grade* of severity may be foUwved 

Frry srvert cas^ Such patients wiU have 
received upward of 600 rep of whole body 
radiation. Tbero is no satisfactory method 
for treating patients who have reeved the 
certainly fatal doses which produce this svn 
dreorse. Nausea and vomiting appear tn ono 
or hvo hours, followed by proitintion within 
the first hveaty four boun The experience 
of the Japeiwso Indicated that these patients 
were \ery setuitive to phvticad activity so 
that they should not be transported Ions dll' 
tancei, Palliatioo mav be attempted bv 
maintaining fluid balance and by adequate 
sndatlozL There does not appear to be ouv 
advantage in the use of antibiotics ond 
bkod tnuufucktrLt cnercly oo general prirr- 
dples 

S<vfre auet In general, thli Includes pa 
tlenti in whom in the neighborhood of 400 r 
of whole bodv mdJation was received. These 
persoru need and profit nK«t from good 
medical treatment Although in the ab^co 
of trauma and burns they do not require 
active care In the first few days strenuous 


llttlo doubt that a victim has been exposed 
to several hundred roentgens it is wise if 
adequate nipplfes ora available to start oral 
maintenance doses of an antibiotic by tbo 
tiiird day 

Sulfonamides ore probably not drugs of 
choice in radiation in}ury However if anti 
blotics arc not available, they would un 
doubtedly prove lifesaving in certain in- 
stance* 

The only effective treatment for beroor 
rhage and anemia is replacement therapy by 
blo^ transfusion. It would seem dcah^Ie 
wbenover possible, to maintain blood bomo- 
globln at a level of 10 gm ca" more per lOO 
cc. 

Mtid to moderatety severe casa. In the 
abienco of complicatog bum* or wounds 
patients with Ihii grade of severity ihoxild 
not reqaim treatment It is desirable to limit 
their activity and maintain alert, expectant 
supervision of them A firm policy vWth re- 
spect to this class of patient is imperative 
since the> may well be the most numerous 
and the most demanding group of survivor*. 
They should not be allowed to monopoUzn 
the medical services and they should not be 
given antibiotics or blood transfuiicBU with- 
out very dear indJeatioos. 
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activ4tie* should probably not bo pennitted. 

Thcrapy should bo diiected at restoroHcm 
of vrater and electrolyte balance and main 


tenacce of general mitrition, control of mfee 
tkm and treatment for hemonhage and ouo- 
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iiihajlaiir.HJk tl'uii \flrr tlir tiimor 1 m% 
licm pr\'M-nt ft)r wmim? Hmk (Iwtt tiuv Ik* 
of iIk* rpidi-nnlv loullitiff in ultxr 
jlnm Timnin t>l tlw w itp oi a lutc 
j bctilpi tviUM’ (H-tAsioiull) nuliRiwul tl«- 
qcnrfalfim luLo pi lu f» w Itkii c\ nil dlltcr 
fusal or wjiLumHiv irl\ cJulmtinx^ n'vnlt 
Ofti'Q IIkac l»cnip» q)itlH’I(4l 4ic 

pnwpcJ toKctlnf jml in nrfjixtnl c »«*\ 
lltcN nu> tKi-mne v) numcnwu 4% (n uixcr 
lU ^-ntirc vculp pivniR iIk* dp;>caram\ nf a 
hiihon- TlKn iiva> U-v^mw Inlnilalrd \jr> 
inR RTCJtK in ki/x* Tlvc larRc RnmlUv or 
thokc kklifcli iKx-omc iiUtTatinl ictpiiro wir 
Rlcal i*\ci\liHn In all inslamn imt imnl 
lci*p in mind llul nuliRnanl dq^nicTalion 
can octnr 

MVLlGNVVr NEOPI-.V.SMS Of THE 
>C.\LP 

MaKpunt Icsimji of IIr kiln arc cakil) 
accaublc for corLful cxamlnalion caifl) 
dia{5H»is and proper trialrru’nl If pnrptT 
tiRTap) b to adminiktered, (lie paiicnt 
khould Ik. kcvn uIkh the Ickioas are email 
oxkJ the IrcalnH'nt piuti at a (mic hIrti (Ik. 
(UscaM! can bo eradicated. 

It U Helpful to diffeTcntLatc lictue'cn Itikto. 
logic t>'pcs and (Ihi folloNNing cLmUIcation 
if of cUoical value lueal cell cardnoma. 
squamoui cell carcinoma and adcnoc^'ktic 
hikal cell carclnarruL 

Bafid cell cardruxnai aro fcx'fpicnt As a 
nJc, (hero is a Iiittory of the Jciioo luving 
been present for a period of montlu or >carj 
before It bcconsoi active. The> rarcl> result 
In regiona] or distant metastascs but it is 
belics-cd b) many tJiat squamous cell 
changes may dc\*clop oml th^ then gain 
access to Umphatic spread. 

Neirt In frequency ore squamous cell cor 
d n omos. They ipTjw rapldlj and aro sub/cet 
to regional and distant mctostascs 
Adcnocj'itic basal cell carcinomas dini 
caHy behave in a manner less actlso thajj 
the squamous cdl but more octlko than tho 
basal cell There is considerable ccUuW 
differentiation 

^VhJJo It Is granted tlrnt malignant lesions 
ctt the scalp aro rare, it must bo remombered 
that they do occur For this reason, patioits 
with i>a pillom as or other scalp tunkcractions 
are oftm advised to have them removed 
I^eit chronic irritation, such os may result 
•from oomhing or broshmg the bair or pres- 
sure from a hat, may result in a nuligoant 
lesion 

Diseases involving the iknll are for the 
most part similar to diseases involvlDg other 


(nvcTMis klnitlum Almirption of Ixmo may 
ri-Mili from gajcral tjuses or from local pres 
Mirr 0\tct>cIa\ts nu> Ik* alistiil or they ma> 
doiniiiatc the proccks, Dcpoiitinn of bone is 
iHi (Ik? wlmlo (IqK-ndenl ui>on ostL-oblasls 
uMxhllnt (Ik deep J i) cf of tlw periosk-um 
tU xnuhiktetmi and iIh. liavcTslan canals 
Sitciific iliologlc factors in ul)eTTation arc 
ollci* iiiiliKmn DilTcnml authorities ma\ 
iniplkatt infixtion faulty metabolism or 
ncuplasm ill dbcniksing tlic some disease 

C(>S(i:.MT\L I>I!»C.V.SLS VrFEtTlNr 
THE J»KUIX 

Cmniodrhhwfj/vovlodf is a confiimlUl con- 
dithm hi ufiic/i t/im fs a defiefenf forma 
Hon of tlvc cUsicIcs und imperfect ossifica 
(iofi <if tlio cTjn/iim fferedit) is a large he 
lor in cHDlc)g> It occurs crpiall) in both 
sexes Ikraiiic iIrtc aro great x’ariatlons 
from ease to com. it nuv be discovered at 
anv age 

IhK-nlgeii rav examination rcvxoli imper 
fed mslBcjtion of llw mi-mbranoui cal 
xarium. Hk sutures often fail to dose and 
the anterior fontanel ma> remain ver) large 
liimugliout lift 

CranUMeiioiU rteulls from premature 
closure of oni or mure suliux'S maUng tlw 
kliill too snuJI for its contents. Tlure is /re- 
<|Uintiv an increase in tlic depUi and num 
l>cr oi iIk convolutional impressions Tlw 
slupe of the sLuIl will xury according to 
which sutua*s are involved in the premature 
cIokXirL 

^fcgflfocc;>/ifl/j/ (hp(/rt>ccn/iafus) unpllcs 
a liead which is unusuall> lart'c* tlic condl 
lion nuv be cidier congenifaJ or acquired. 
Tlio vault is unukuall) large us compared to 
tho fadal bones. All the bones are Uiin and 
tho kulurca may or ma> not bo separated. 
If dverc is a marled intmcranial pressure 
prior to closure of the sutures, there will 
ccrioinlv bo a separation of tl>e sutures. 

Pifltyhesifl a flattening of the base of the 
skull, is usually associated with a deformity 
of tho foramen magnum Platyboiia mav 
occur wlUi basilar invagination, in xvhich 
case tho odontoid process projects above a 
lino drawn from the hard palate to tl» pos 
tciior margin of tho foramen rrm gnum. 

ACQUIRED AFFECTIONS OF THE SKULL 
or UNkNO\VN ORIGIN 

Leoniiatix oxsoa is hyperostosis of the 
ikulh tho etiology is obscureu It Is consid 
ered by lomo to be neoplastic rather than 
dysplastic. The bones most often affected aro 
the nasal, malar marfflfl, mandible and the 
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localized deprewed fraciure rarely occun in 
the absence of an open wound Tbo infiltxa 
tion U compressible and the bard edge of 
the nveHtng can be diirpersed by pretxuro 

SubapoacuroUc bematama may result 
from rupture of luhapcoeurotic vessels. The 
hematoma may extend from the temporal 
crest and zygoma on one side to the tem 
poral crest and zygoma on tbo otbtsr and 
from tbo upper e^-^di in front to the su 
perlor nucbm line Dchind. Rarely does Infcc 
tfcaj occur AVhen it does pus can spread in 
ai! directions and elevate the scalp It nuiv 
destroy the pericranium and cause necroiis 
of the ctdvsuium Thrombi tnav enter the 
dural linusd via emissary veins. Indslons 
for evacuation of tubapaneurotic abscesses 
are made parallel to the large vessels In iho 
temporal area. 

Subpericrunlal hemoiomsi ( cephaibcma 
tmna) is the most common form of becoor 
rhage In the young infant and the ago tnei 
den^ is believed to be due to the great 
vascularity of the pertcranium in early «mild 
bood In the fetal skodl the pericraDium, or 
external periosteum, lies In direct contact 
with tbo dnra mater at tbo fontancla. When 
tbe fontanels ore obliterated the pericraniuia 
becomes firmly attached to tbe skull at tbe 
suture lines 

A subpericranial effusion of blood limited 
by tbe suture lines may result fonowing 
rupture of some of tbe blood vessels wKlcn 
run between the pericranium and tbe sfcuD 
and is usuaDy duo to on injury durtag labor 
Because of the deformity of the icsdp it may 
be mistaken for a fracture of the fkidL Like 
the other bematomai of scalp cephalbema 
toma is usually absorbed gradually and com 
pletely Tbe hematoma may ossify partially 
if absorption fails In raro coses onlv the 
periphery ossifies and tbe center becorocs 
cystic. Such a bony promlnenco mov persist 
for yean it is symptomless and as o rule 
requiies no trootmenL 


SCALP yVOUNDS 

Evay scalp wound may be a penetrating 
wound with injury to the brain. Tbe most 
inaocffflt'appesuteg wound requires proper 
attentioa for it may be the a^■mue to mtra 
cranial surgery should signs of ta^tranial 
hemorrhage occur subsequently No scalp 
surgery should be undertobm wilb^t 
pro^ deamtog and adequate slaving of o 
^(ir area of t&s sc^p 
Control of beroorrhago is a^iev^ ^ Pla^ 
fog bemostats dosely together in ^ ^ 

Janeoui golcal ^ ^ 


tfoo to the many anastomosing bkod vessels. 

Ddirldement of tbo wound edges should 
be accurate and conservative. Meticokwis 
dosure of a sculp wound involves suture 
layer by layer of tbe ^ca as well as the 
skis Sutures may be removed after several 
days because tbo rich blood sufmly makes 
for eariv healing. Drainage is seldom neces- 
sary and when used should be discontinued 
aftor twenty four hours. If a defect in the 
sedp esfsti, there it recourse to sliding grafts 
or pedicle &ps and again suture of bom tbe 
galea and sUn is essential Caro must be 
taien to have a good blood supply into the 
base of the Sap If this is certain one con 
expect good hading from a largo vdrie*> of 
sc^p Saps Split thickness skin is a feasible 
covering for denuded scalp 

ErmiJELLVL CYSTS OF TJIE SCAU* 
(lYENS) 

This tyno of cyit may bo caused hy ocriu 
sloo of the orifice of the ducts of sweat 
^ands fat glands or hair foQides. Tbe en 
Urging evit flattens the secreting eplthelrom 
until it resemble* squamous ^theUom. Tbe 
cvstic rubstaoce consists or cutsiff epi 
tbcllmn fat and cholesterol aystali and nui) 
be solid, soft or liquid. The site is varialolfi 
and freouentiy the cysts are multiple They 
muv undergo malignant deaeneration form- 
ing either squamous or basaTccll caranomos, 
Tbev are attached to tbe true skin but are 
freely rnovoble over the underlying ooanec 
Uve tisnie Compete cxdsiofi is therefore 
facilitated and should be done not onlv for 
cotroellc reasons but to avoid possible malig 
nant degeneratfon 

Exciricai it perfOTxned after sterile prep- 
aration of tbo skin- A suffldentiy wide area 
may be anesthetized ivith local anolbesia 
An elliptical meUiDa Including the area of 
attachment of the cyst to the s)dn is imianv 
mode The cyst wall is resnoved, preferably 
without rupture. The iodsfon in. the scalp 
should be sutured In layers. Caro must bo 
everdsed to Joevc do part of the cyst tvaJl 
to avoid recurreoco 

CYTJNDROMAS 

This group of tumors of the ntin occurs 
on the head and neck but more frequently 
involves the scalp in which case tiwy ore 
referred to as tonjan tumors. 

The tumor is well demarcated in tbe 
corfutn. It mav be entirely separated from 
the cpidpcnnls by a connective tissue layer 
or it may be diffuse ivlth strands extending 
osit into tbe surrounding corinm or > the 
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DtU-ii. Uilmu HU) opiHar bkr 111 llw liiiiK 
boiHi. ipnaJ l< [iriiicliMlI) In llio utliLT 
bolH 3 . MitailJiU 111 iV Inlcniil urgam li 
\cn rare , i . 

Tho rociilRoi rai aiipcaraiico li clutatlcc 
lilic. Tlic buiie Inlom are piircl) Jcilnic 
th-c bul liicall/ii) to llul llic) ujiiicar aj 
punchcd*oiit rwjnJ arca< in a luimbct of 
bood Uix-nlscn irradiation ina> ca»m 
prompt dJsapi>carai»t\ «)f llw li*4lon5 Imt 
rapid rcctirTnMx is iTtmuxMi 

METVi>TVTir TUMORN 
Socuodar^ (tmiors of fJto sLult urc ntoit 
like!) to ocnir in carciruMiioj of the breut 


imtttuU kldiH-y jloiKniqdinMna) and 
iun^ Tlio iisiwl jnixlo of infection Is bv liio 
stream Tl\o roentften ra> esidtmeo 
sfiou-s tlut iirost of (he Uttnon are purely 
ovtcoKUc iho dcslnictlon not l)dng ossoci 
atetl uilli ness Iwno formation Turnon arU- 
iiiK fron» tlx? prostate Iwwtncr are oslco- 
Mastic us well 01 oslcolvtlc nnd then. Imo 
inx-n imtancci of osteoblastic turnon urij 
ing from lutast melostusi'i. 
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C t- -tJ Hcffllxkl J W Dljjmi''u onJ 
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The Eyes 

Hy OEUUlCk T VAIL. M D 


Dltuuce TUaTox \ AIL Kos ItofTi in Cincinmil ami treu r Juro/ed u> ^ afe ond 
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From a general furgicol vicsvpotnt, lluj 
anatomy of the eje and Its adnexa U rcia 
Uvelj simple Ilosves-cr a good working 
knowledge of It Is essential to the proper 
understanding of surgical conditions pertain' 
Ing to these structures. 

Unless Ukj general surgeon ii equipped 
with special ophthalmic training and U 
familiar with the uso of Ukj small and deli 
cafe fnstrumcnti nccdlcj and suture ma 
terial required in operations upon Uw eye, 
the ocular surreal eoDdidooj which he ma\ 
encounter had better be referred lo an 
o phth a lm ic colleame. There may bo occo 
slons, bmvover wmen the referral of a pa 
dent with an ophthalmic lesion cannot be 
done and the surgeon must therefore do the 
best be am with the tools ho has 
The eyeball Is well protected In front by 
the rim of the booy orbit, lids, orbicularis 
ocuJl, eitraocular muscles and behind by a 
cushion of rnusdo tissue, fat and Wood ves- 
sels. The area of greatest vulnerability is oo 


the tCTTipoml side and sliglitlv below the 
liorizoDtal Tim wink reflex Is exceedingly 
fust and this forms u surprlsingJv good pro- 
tection to Ukj cvebull becauso the rapidly 
closed lids receive iIk) bnmt of living for 
cign bodies and bums fn addition tho lids 
uro very ridi in blood supply and thus re 
sUt Infection heal rapidly when lacerated 
or burned and, trven when they appear gau 
grcoous often mnko an excellent recovery 
Tills Is important to know in order to avnld 
unnecessary loss of Important tissue when 
(Idiridcmcnt is conxideredL 
Tlw sinuous course and adequate length 
of the optic nerve permitting wide rotations 
of the globe without stretching, also is on 
die lido of tho surgeon when tho eyeball 
suffers a sever© coohision. Indeed, paticBti 
were encountered during World War II In 
whom a blow to the lids and eyeball was 
strong enough to fracture the floor of the 
orbit by transmlsiion of the force through 
these toft tissues, and yet the eyeball had 
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frootol and parietal booc* A.t firtt the 
changes arc unilateral but mav mentually 
invoKo the entire jkull Si^ and symptoms 
depend upon uhich of the ftructores arc 
c omp ressed by the overgrmrdL 

Roentgen rav examination reveals inegu 
Inr and mottled tacreased deniidei Tiio 
cuter table Is more tweeted than is the inner 
table 

Pageft dlsfate (otieliia deformans) Is 
char^erized bv slowly spreading chaoge* 
in cjoe or more bcaies Dwaddflention com 
bines uith hj'perostosis Heredlt\ may bo a 
factor The ma}ority of patients seen arc 
between fifty and seventy years of ago 
Mala* are afiected more jErequently 
females. The femur tibia, lower spine and 
skuR are common sites. 

In the skull there it a thickening of the 
outer table and irregular Increased density 
Tho sutures are olmtomtod. The changes 
are moro likely to be generalizod than in 
leorttiasis and are leu Ukdy to involve the 
maxilla. 


DISEASES ATFECmvC THE SKULL 
RISUILTING rstOSI ABNOILNUL 
iXETABOUSlt 

Hand SchHUer-Chiittian ditease an on* 
common conditiaa, ooniicts of craniohvpo- 
pKyxeal localizatkm of a Upold granuloma of 
bone. Tbero are molUple defects in the ikuU 
and other bones, exophthalmos and diabetes 
insipidus. There may or may not be other 
signs of pituitary dytfuuctloa It occurs 
typically fa chQdjKK>d, afiects males nwro 
tton females and there U no apparent 
bexeditaiy influeoco 

Roentgen ray examlnatioo reveals a 
sharply outlined defect. As a rule tbero Is no 
sclerosis in the periphery 

L«fterer-Siu>e disease (reftctiioendotheli 
oris) is seen tn infants and may be regarded 
as an acute form of Hand Schiillor-ChritUan 
disease. Lesions arc found in the Hver 
fpleesi, glands, hmgs skta and skull Radio- 
gropWe appcanmcc Is similar to that in 
Han^SchQJier-Cliristian disease 


eosinophilic granuloma 

This is an InBammatoiy condition which 
is r^fiar to Upoid granulomas ^t Is rich 
In eosinophils and contains no lipoid oli^ 
menu. Mliej are affected fce ttoej mine 
than femahs. The ettology ^ 

rinsa may bo itoglo or moitiple. ^ 
meat oftm aSeettd are the riba, alnffl, verte- 
brae humerus 

Tbero arc frequently no symptoens. Rata 


is rarely severe- Ihcre may be a sstft flucta 
ant swelling. 

Roentgen exnmfaation reveals ova! or cir 
cular translucent and cyst like punebed-out 
and sharply defined areas 

The lesion is amenable to surgery There 
Ij ^so value in radiotherapy 

OSTTOMYEUTIS 

Osteomyelitis is an infiammatian of bone. 
In childrra the infection is usually hema* 
togesKms In origin. In adults the infection is 
usually from without and may result from 
iprend from the sinuses or fre^ a fracture. 
As the fafectiem progresses tho dead boco 
becoeves separated from tho liv’ing by the 
action of the otteodasts and forms a laque*- 
trum When osteomyelitis appear* In the 
skull or other membranous bones there Is 
practically no reproduction as there may be 
in the long bone* 

Treatment of osteomyelitis should fadude 
specific andbacteiial medlcaticin with and 
hiotlcf or chemotherapeutic agent* as vvell 
a« surgicai removal o! sequestra and de- 
vitalised tissue Open drainage of the soft 
tissue is essential to cure 

BENJCN TUMORS 

Osteoma* of tho skull ore compact out 
growths from the surface and are probably 
formed by the periosteal osteoblarti. It i* 
proper to think of them as exostoses and 
not as true tumor*. Tho most frequent site is 
in the frootoethmoidal or orhitoethmoidal 
region, but they may be found elsewhere. 
On roentgoo examination there is a bomoge- 
ne*Mu density 

Osteocbcnidroinas are very stmilar to 
uvieooias exc^t that, as tho name hnpUcs 
thov contain cartilaginou* elements Tbev 
are apt to be pcduncxilatod and may appear 
In the roentgenogram at masse* of iimfular 
density but wlm dearly defined outiino* 
They are not associated with increased va»- 
cubrity and piodnce no local booe reactioo. 

MAUCNANT TUMORS 

'Malignant tumor* of the tkxdl may be 
either primary or tecoodary There ore three 
fwfadple typ« of primary booe tumor os^ 
teogenic sarcoma, Ewfags tumor and mul 
Upde nweloma. Only the latter which occurs 
in fiat hones is commonly seen fa the sladi 
Multiple myelomas occur to patients over 
forty years of a^ A striking feature is the 
multlpUdty of fae lesions. The fiat boocs 
cootaintog red marrow are first involved, 
Le^ sternum, ribs, vertebrae, skuB and 
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cMti in tl ». fTV'ACTkv k. £ rui-ic%l vav u — . And 
vIat a. llvvli vL a a£ d.rvvt £ A^.^_^vn vxa 
uv-aLa K. Ak.vvtnpv.'^^cU H vu-'cd c k.t vti> 
A f r-in-pOx A u A* a Aitvr d a-viOvc^a.- 

d «i^h i’a A^invAvh mav tA\ d-A m^vu—fA 

a”aJ \ai 1 vt tlx IV It n C lx Krtie ui 

nund Ir-it frAvturvs f eoi Avrv i^t_».kJA 

*nd. lAi «.x> rviluvvvl caiK vm x»j ii«.UnmtA 
lou s h-np i. rvxli vtiv u & tu'fxU'vy to trv 
After thrvx 'avxvj. 

CKhIat paptOM-s tc V w plithilnx-x. vat lx 
due to A ^At BunA iK-n.:?. It nviA K. bt 
UtcTAl ur uiulAtnAh Ji'pAienl i r truv ai d ah 
jveurAtv duiJVNa mii>t U. tiuOv m vnivf to 
O'v proper tTvAtmiTit, \|o>t vOtvn thv Jia^ 
noMv IV liitHvidt Ami revjiuiev nx^vt vaivIuI 
vtudicv apxAtvxl ohw'TAAhoov And vxivultA 
tlOO AAllh t\>IIvA.MV‘V Ul mABA Evidv of tixxU 
cine 


arc cloved as far oi pinuh’v and the cornea 
prutirtcd IjA An antibiutic opl thAlimc oml 
meat, prvfcTiblA 10 per cent vodiiun sulfa 
thu/nl^ Oace thtTc u no fufll>er bkxxlmp. 
Use prcAvure baadjce can be rntKrvvd and a 
protcetTve traarparent pLutic duvld can U. 
pUted OAcf llic cAC. 

Operatne mtciieTvnce to dram tliv blood 
U most dujppuiAtin^ and mtioducvs Uu. 
jskjos danger of i^ectioo. olUtouch In 
alonruag caves. Avlo.'n tiu. Aivion is tlircat 
taed beems e of citravACant pruplotis Lu 
ml decompression of die orbit mA> be 
necessary It is usuaUa bettvT to uatch and 
Wait, bowcACT The orbital blood is sIoaa to 
absorb but gcncrany die proptosis lias sub- 
sided b> the end of direc or four weeks. 

la die absence of a perforating wound, 
but when the skull is Injured, hcnsorrlugo 
into the orbit Is a sign of fracture of its 
booj wralls. The most serious danger to 
\1ilon is a fracture dirough the opdc fora 
men. The optic ncrAe can bo hopelessly in 


lured In this event, cither dirougli actual 
laceration of the Der\o by sharp bone frug 
mcnli or most commonly os the result of 
compression due to bemorrhago in the me- 
ningeal sheaths of the optic ncTA'c, While it 
seems obvicmi that immediate decompres- 
sion of the orbit foramen In this cAcot ought 


Vpparvnt ptvptovss osaa bx the rvTuIt vf 
orbital fat, a faxrulial fiaturv or facial a>Aui 
mttr\ In Ux nrv'venvx of vwvUin... vxlcnu vf 
the lid or inoammaboa. prvptiMS nuA K 
simulaUd. PutcIa ocular causv'S. such os 
intis or gLucumo. ood mtUnunatUTA Ud 
ctmditions nuA akIiI an apiurv*ut 
Thtrv axv also ran. caves of Aoluntan or 
HmiAolunUiiA forms of ocular pruptusis. 

In some eaves in which thv'Tv u an ctx^ph 
thobnos or rvtractioci of tlu. globe within 
the orbit, as in Iloruvrs vMuIruini or frav'^ 
ttux of tlu. Boor of tlu. orbit for vvauipiv 
die oppovilu rvi bs companvon uua apixar 
to be prm>tovexL LikcAAise wlxTi then is a 
sliglit ptovis of tile uppeT lid. the otlxT v\v 
may appear to be euiiihtlialnilc \or is it 
tmusuaJ to see u patient wlx> sliows a n> 
traction of the uppeT lid wntlxJut euiphllial 
mos, which nu\ oi? unilateral, and Is due to 
past or prv'se’nt duTOloucovls. 

Tlw determination of true proptosls is 
made by mcavureTHent of the dv'gR'O of 


cusphthalmos e*idier with llie llertel e\oph 
thahnometeT or tr\ means of a tnmsiurenit 
Lucilo millimeter ruler Tlxx imlrunienti 
permit one to make a measurenu'nt of sulfi 
dent clinical QccuracA to rexord the Auria 
lions of degree of proptosti from lime to 
time A diffcrtucc of 3 nmi betwxxn tho 
eyes is of significance 

Inspecting die two eves in u good light 
and noUdiig wlictluT tho oycbdl Is dii 
placed forward vertically or laterally is of 
imiwrtuncc because tho direction of tlio 
proptosis is often helpful in dcdiUng its 
cause In order to dlicoAcr slight degrees, 
sometime necessary to dovalo both of 
Xlids simultaneously and lia\o dio patient 


to result In saving vision, very fevv of such 
maueuven havo been successfuL 
Early reduction of tho fractured wall or 
walls of the orbit should bo performed. In 
many of tbeso Injuries of tho more severo 
type, the general condition of tho patient 
may seem not to warrant early rodnetion. 
™t, to unless thcro Is cerebrosphial- 

rhinorrhea, repodtioiiing should bo r 
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suffered turmitingly little permanent dani' 
ago aad was little aSccted, although 
iho intraocular csjoti particularfy the c1h>> 
mid, might ha %’0 been ruptured. 


E^^ERGENCY SURGICAL CONDITIONS 


\Vhen a persoo la seriously injured, tm 
comcicAii and in sbocl, it is rare that Uie 
surgeon paya any attendon to the condition 
of the eyes If the eye la injured, this can 
have most serkma consequences to *i^t An 
inspection of the eyes must ahvavs bo made 
aa a routtno part of the stud> of such a 
patient aiui, if the eyes are found to be in 
Jured, they should bo treated as soon as the 
geoenil conditioa of the patient will pearmlt 
Stoco much of the surgical repair can be 
done with the patient under loou anesthesia, 
there is no need to poatpooo such repair 
unduly 

The inspection of an eye should be mxido 
in a good light, preferably a beam of light 
focus^ osto the eyeball with a condauing 
Icsu A good fiashligbt is often moat ado 
quate. If tho lids are swollen and in spasm 
it may be necessary to open them with Ud 
hooks or small retractors gendy inserted be* 
neatb them. One should observe die comea 
comeal re6ei, the anterior chamber 


the pupil and, upon gentl) rotating the oyo 
the Wbar conjunctiva and sclera and Iho 
inicrtious of the four rectus muscles The 
condition of the red reflex, as seen with 
the cmhthflliDOSCOpc, should bo ascertained. 
Gtnth! finger palpation of the eyeball in the 
absence of a perforating wound of the globe 
will give a rough idea as to the state of 
the ocular teairfon— whether the eyeball is 
soft, indicative of a rupture or perforation of 
the iclera, or hard, indicative of intraocular 
hemorrhage. 

Lacerations of the lids are common A1 
though they are usually the results of injury 
by a sharp object, they can also be cuMd 
by ccaituiions and conctisrfom. The lids 
ihould bo ckansod with soap and water and 
the extent of the laaaatioo and the struc 
ture* involved ascertained. Infiltration of the 
affccled ma with ptocaino MluttoD 

offldent anexthcria. Sf 

kcerattoo, preferably with W) “r 
,utarra iwced cfasely togetter ran 
done rvKt difficulty If ^ ^ 

deep Bid erlend. to the oibiu) 

OT^oagb the tarxal plate, re^ of this 
part of & wound witnSd) OT 
& Aould be curofuliy 
Sr.4. Is dost^ Tbo tisrua rhonld bo 


replaced at accurately as posslbla in their 
original position 

Laceratiosj of the lid margin present 
slightly menro difficulty In order to prevait 
an eversion of tho Ud, the morions must be 
exactly appreudmated. The key suture hero 
is thiougn the intermorginol areas one to 
the other tightly tied so that a slight eJeva 
tion of the joln^ edges occurs This ai\vQ>x 
flattens out later The remainder of the 
Ltceratioa is then sutured, ususJIy quite 
cosily 

A laceration throogh the lids iovoKdng 
the upper or particulwiy the lower canalic 
uius of the lacrimal apparatus (nasal side 
of the lids) is one of ^ most difficult and 
at the same time the most important to 
handle properlv at the firrt /ostanoe. It is 
necessary to loentify the two cut ends of 
tbo canaliculas craikly A sterile probo of 
small wire no 1 catgut, preferably chromi 
dred, or heavy linen thread is ins^cd into 
the puDCtnm, then through the canolicuius, 
joining both ends and either well into the 
nasokoimal duct or at least into the teat 
sac. and held in place by whip sutures The 
laceration is then prop«fl> sutured- The 
piide suture or udro is left in place for at 
^t four davs or Icmger if it is not caorfng 
a tissue reactiem If suturtag is not done at 
once later when scar Uswe forms, it is 
usually impossible to Identifv the ends of 
the cut caxudiculos and to nave a potent 
functioning tubule 

Ten per cent sodlmn suifacetimido oph- 
thahnlc ointment, or other antibiotic opb- 
tholmic ointment, is then placed on the Mda 
and a Ann eje pad, presiuro bandage com 
blnatioo is ^pHod. Thero is generany no 
need to inspect the wound for two or three 
day* The sutures should bo removed in 
four to Bvo days. 

Bums of tbe lids may either be thermal 
or chemical in origin and present tbe same 
probJems as do hums of the skin elsewbare 
Gentle but thorough clecnsing with soap 
and water and the occaskmal ap^icatkic of 
an ophthalmic antibiotic ointment may be 
all that is necessary in mild injury In se 
vere third degree bums, however It is 
essential that toe eyeball bo protected by 
suturing the lid mar^ together or if then 
is too extensive loss of tissue to insure this 
by covering the comea with a coojunctival 
flap or in desperate case# by bringing a 
sliding skin flap over tho eyes from above 
or betow or even by cutting aB four of the 
r«Hus musde teodons ^ insertioos and 
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rcmm-al of a himor which llci In tlic mltltUc 
part of llw orhil K Ixat uccomplblvcd Iw Mmj 
kronldn oppituch. 

Sc%xTC progrcikivc (mallj^naol) cxoph- 
tlulmos ma> rctpiirc unnxjfing of tlic oibll 
In ortlcT to sa\x llwj c>t and siglit bj per 
mlltfng licmlatlon of tlwi cnomiou»l> lldcl 
cned miiiclo cone and tl>c relief of tlw 
cMball from prcswirc. Tbo operation Is 
futlk when the miodcs oro completely 
Uvolinlzcd and no longer arc clastic 

Tonorrhanh) or thu wnvlog of the lateral 
tlilrd or half of tlic cj-clldi together Is a 
useful operation designed to protect the eye- 
ball from dangerous c\posurc in moderate 
degrees of c\opht]u]rrK». 

Wounds of tlw globe ma> bo penetrating 
or perforating, single or multfnle or due to 
concussion. Perforating wourKis of the cor 
nea ma> c\tend info tlw sclera or ma> re- 
main localized in tlw cornea. WTicn such a 
wound occurs, lliero is immediate loss of 
aqueous humor and tlw iris pushes forw-ard 
to plug tlw wound or prolapse ihrougli it If 
tlw inpiry is severe ctwugli, loss of tJw lens 
and dtreous humor occurs and thus total 
loss of the c>'o may remit 

It Is for llwso reasons that a most careful 
ecoimnatioa of a corneal inlur) should be 
made. Not ool> should tlw c>o be handled 
most gcstl) but the patient should not bo 
ombtdatory until after the wound has been 
repaired. 

If the emmiaadon of tbo c>o shmvi that 
iris or dUary body prolapse has occurred, 
the prolaps^ tissue must be csdscd and 
the wound dosed with direct appoiiUonal 
sutures. Core must be token zwt to place the 
sutures too deeply in the cornea, because of 
the danger of fistulhatlon of tlw wound or 
growth of epltheUum Into the anterior chom 
ber This procedure requires great skill and 
delicacy for undue pccssun: upon the eye- 
ball may erpress the lens and Wtreous 
humor 

It Is societimes easier to close the wound 
by coveting it with a coolutwti\-al flap In 
this procedure, the conjunctiva is separated 
from the li mb us and sclera In the area 
adjaemt to the u-ound. Following excisiOD 
of prolapsed us'eal tissue, tbo loose con- 
junctiva is then brought over the wound and 
sutured in the limbic zono on each side 
like an apron. 

Or peritomy of the corneoscleral maq ^n 
can bo done and the entire bullwr conhmc 
tlv* separated from the sdera by blunt 
dissection. The loose conjunctiva is then 


brouglit over tlw cornea and dosed with a 
purse-string suture 

An X ray nbolograpli must be taken of 
cscry eyo wlildi has lud a perforating or 
penetrating injury for this constitutes a 
m^icolcgal rcsponsihillly It Is surprising 
Iiow often tlw \ ray plwtograpli reseals Uw 
presence of an opjqtic intraocular or inlra 
orbital fordgn body Uut b usually metallic 
and fortunately generally magnetic. 

Ilowescr a simple anlcropostcTior or 
frontal x ray plwtograph b not enough, for 
iJw rcmosal of a magnetic foreign body 
wills minimum additior^ trauma to the eye, 
b oi>c of tlw most ihlHcuIt ophthalmic oper 
ations to ptTform succe^ully 

For proper rcroo\‘al of a magnetic in- 
traocular foreign body it is entirdv dcccs- 
sary to knosv ib cud location within the 
vyu and its exact size- Thb requires most 
expert skill in locallzatioo with x ray photo- 
graphs and accurate charting of the result 
Tlw Sweet method of localization b the one 
most frequently used and lias stood the test 
of time. Many roentgenologbts are quite 
skilled in Its tcdiniquc and ore able to 
localize tbo foreign body within a froctioQ 
of a millimeter Olhen unfortunately ore 
leu skilled and have reported the foreign 
body os oubido tlw oeboU when it is 
willun it or \ice \ersa. errors which can be 
most dangerous, or at least nnbarTassiDg. 

A new and S'oluablc adjunct to the exact 
localization b the uso of the Berman lo- 
calizer an Instrument the principle of which 
on a mmulo scale b tb-ni used in the detec 
tioo of land minny. 

Having determined the exact rize jnd 
ixjsition of the foreign body the surgeon 
makes an incbion into the sdera. choroid 
and retina in the area closest to the foreign 
bod\ Tlw incbion must be large enough to 
permit withdrawal of the object with the 
sterile tip of a strong hand magnet. The 
wound area then b stippled with malheimic 
IgnlpuDcturo to prevent secondary retinol 
separation, and the scleral wound b closed 
with fine silk sutures or other sutures, os 
required. 

Une of the most valuable lessons learned 
in World War II was the fact ibai there is 
DO great urgency in removing an intraocular 
foreign body It b far better to wait until 
accurate x-ray localization can be obtained 
and the services of an expert ophthalmic 
surgeon are available than to cat into the 
eyeball and blindly apply the magnet 

The removal of a oonmagnetic foreign 
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ga 2 B directly forward It is oftea better to 
stand behind the patient, wlw is seated an 
a loAv chair or stool and lool down across 
the piano of the orbits from above It is also 
wise to sight along the plane of each orbit 
from the lateral or profile view 

Ckailar nftotihty is then tested and limlta 
tion of movement in an> dlrcctlDa of gsoc 
is noted. An anah^ of the UmltatJOD of 
ocular motion is of value in the diamosls of 
the site of the leskm and frequenuv of its 
conic. 

Palpatioa and stethoscoplc eiarntnadon of 
the orbit gi^e useful informatioo at times. 
Palpating the orbital contents may reveal 
the presence of a tumor In addition, one 
con obtain a rough estimate of the degree 
of the orbital preisuro It is ahvayt necos 
lory to have x ra> pbotomphi made These 
shc^d Includo pbtei of me sLuO os a whole, 
the orbits sinoses and the optic foramen of 
both rides A nose and thit^ eianUcolioa 
Is frequectlv advisable Blood studies mav 
be Indicated and other Uboratorv tests suoi 
os a determination of the basal osctoboUc 
rate or iodine uptake studies ore often ad 
visable in order to arrive at the proper 
diagnoris. 

True proptoris mav be classified for the 
purpose of dlfierential diagnosis in the fol 
lowtng manner 

L Monocular 

A. Rapid proptoris with odema of the 
Hdi 

1 Ocular { glaucoma, iridocvclitls, 
panopbtlulmitli tenonitis) 

2. Orbital (cellulitis cavernous 
shitu thrombosis, bonjonlugo) 

B Gradual proptosis without edema 
1 Congenital malfonnatloQ of the 
orbit (cacephalocclc meningo- 
cdo) 

2. Ocular enlargement (hl^ my 
opia, bophthalmcei, anlcrior meg 
akiphthalmoi, Intraocular neo- 
plasm perforating posteriorly) 

C. Unikleral proptosii ^v£tb central 
displacement 

1 Thyrotoxic or progressh-o ewjpb- 
thaJmos 

2. Vascular causes (arteriox-enoos 
aneurysms or pulsating oiopb- 
Jhahnos) 

3 Tumors of the optic nerve or 
those arising in the optic foramen 
4. Cysts of the orbit 

a. Coogtadtal (noeningoceie se- 


ll 


rous cysts seen in congeni- 
tal microphthalmos dermoid 
cysts) 

b Acquired (cysts which are do- 
\eloped as the result of «xu 
datlon and tho inchisioa of 
epithelial tissue as a result of 
trauma or around neoplasms 
parasitic cvTti [hydatid or 
ostlccrcui]^ 

5 Neoplasms of tho orbit 

a. benign as in ploxiform neu 


b Mahcnant (mivod tumor of 
tho lacrimal gland, prim ary 
sarcomas, metastatic neo- 
plasms chloroma, pseudo tu 
mor malignant lymphoma) 

6. Foreign bodies 

D Uniloter^ proptosii with lateral 
displacciTkent 

L Mucsjcele from tho rinuses, neo- 
plasm from the sinn«^ boov 
exnsioris from tho orbital walls 
(osteoma, mcoiogjoma) the re- 
suit of nasal surgery (radtc<U 
frontal sinus surgery) orbital 
osteoperiostitis meningocele, em 
physema of the orbit 
Blimcnlar 


1 Congenital or as a familial trait 

2 Tower siruQ 

3. Grove* disease including pn>- 
grewive (malignant) eiopbthal 
moi 

4- Neoplasms arising to the ethmoid 
or sphenoid sinuses eitending 
into both orbits 

5, Double-sided sinusiti* {pansfnu 
sitis) 

6 NeuroBbroma 


7 M\ asthenia gravis 
8. Cavernous stoos throrobosii 
9 Mikulicz s disease 

10 Sarcoldotii 

11 Cnmio-orhlto-faciai malfonna 
tions 


Thus wo see that the sign of exophthal 
itKM is a complca matter which demands 
careful investlMtloa. 

Tho remov^ of an orbital tumor espe- 
cially when it is dedded that it lies in the 
poitencr third of the orbit, is best accom 
plished through frootal craniotomy and un 
roofing of tho orbit Many of th4^ tumor* 
are found to arise xvithin tho tkuli and in 
vade tho orbit by direct estcnsloa. Tho 
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found llw fini o'® niiifcclo and indlcd H 
cadi) forth «1lh m) \laudlKhii made In 
itnimcnti Soon all llw c )0 niuiclcl weto 
cut Tlw nxwt dnunnlic aMDau-TH arriN*.’*! 
\\l»cn 1 fdt for iho opllc m'Tsc onl> 
sound being U>e cHciing from tlic film 
camera in tho LucVgnxiniL SucccsifnUy wv 
cring Ibo nm-o 1 tlicn cvlrartcd llw c>c 
glol^ ami tied Uw c\-c musclci logctlicr 
clotlng tlw uound wllV confuncllvil »u.in 
brano Tlw operation wai uieccsjfullj over 
after an c\dUng tvs-o houn and fort) ndn 


In cnuclcatioo of tho globe Hrst ti lid 
speculum Is Inserted llwn Uw ctxijunctlva 
U indsod at lU Ittscrlioa at dw cornea die 
Indiloo Is enlarged all around Uw conwa 
(peritomi) anch 'vitli blunt dissection Uw 
conluncUva U undermined and separated 
from tho sdera as vvidclj os possible. Tills 
wHll expose the rccUu musdet. A musdo 
hook is then Inserted beneath tho tendon, 
beginning with tlw superior rectus musdc 
and going on to Uic medial and inferior 
rectus imwdc cutting as closely os posxihio 
to the globe and thus avoiding some bleed 
ing. Tm last musdo to bo sovvred is tlw 
bterol rectus. Enough of a stump of tills 
musdo is left attach*^ to Uw eyeball so tlut 
it can be itrongl> gnuped with tooUi forceps 
or hemostat The c^o Is rotated mcdUdl) A 
half-curved, blunt pointed sdsson is liw 
lertcd along the temporal ride of tho cjc- 
Kill, between It and Uw separated conjunc- 
tiva, and when tho sdssors is behind tho 
globe seurefa is made for the optic nerve 
which is a firm cordllkc structura Tlw 
nerve Is then placed between tho blades of 
tlw sdssors and cut At tho same tlmo tbo 
o^oball is pulled and tags of restraining 
tissue (superior and Inferior oblique musdo 
tendons) are cut off, There will tw a smart 
hcanorrhago when tho nervo is cut and Uw 
mo removed. This Is controlled by a cono- 
snoped tampon of cotton placed bcticaUi Uw 
confunctivB Into the socJ^ and held with 
Ann finger mjisuro directed toward tho apex 
of tho orbit Bleeding should stop well 
within ten minutes. When It stops tho torn- 
poQ is removed and tbo conjunctiva is su 
tured together with thnw well placed 3-0 
to i-0 interrupted iHk suture*. SuffuxtimJde 
oph thalmi c ointment is placed In the e >0 
mid the lids are eJosed ejo pads and a fiini 
elastic or a dh e si ve plaster hnnH^ ign gro 
applied. The sutures can be removed In 
five days and an artificial eye inserted In 
ten days. 

In the event of ponophthalmitlj the o>e 


sIkiiiM Iw cvhccraled Tlio conica Is com 
vUclvIy evdsed and Uw confcnls of tlw uy-o 
arc scoopetl out with a blunt curct. Core 
sliould bo taken to reinovo all of llio pig 
nwiil tisiut llw inner wolfs of the scleral 
cavliv must bo white cvcry-whcrc Tlicro 
will fw liltlo or no Ideedfng wlwn tfic cavity 
U cnUrtly clLon Solfacctimido opbtlialmic 
ointment is Inserted and tlw lids ore closed 
and covered wllli an eye pad and a firm 
iNUldflgC 

Tlwnnttl oiwl actinic bums of tlw eyeball 
aro rebtively rare Most commonly tlwy 
occur os tlw result of arc welding or long 
exposure to Imrmful ultraviolet light. In 
llictc condiUoni tlw eye* arc usually quite 
painful Tlw appHcalion of cold compresses 
und sulfacctimiue ophtlialinic ointment and 
thooccasJotial instillaUon of a drop of 1 1000 
solution of Adrenalin chloride usvmlly re 
iJovo tlw patient and tho cyu Iical* readily 
In twenty four hours 

Severe bums of Uw eyeball affecting tho 
bulbar tarsal coojuncilva and coroea ore 
most difficult to treat because tbo cornea 
generally perforate* with loss of Uw Intra 
ocular cootenU. However ieo compresses of 
tohse solution, atropine and lulfacctimido 
opbUudmlc ointment and frequent separa 
lion of tlw lids from the bulbar confunctiva 
to prevcot adberions aro employed. In deep 
bulbar conjunctival burns brunctUato gralt 
with a suilablo niece of buccal mucous 
membrane should w made 

CJwmIcal burns aro not rare and each 
employee of a chemical plant or workers in 
clicmical laboratories ilwuld receive instruc 
lion In first aid treatment of this condition. 
Tho oiwncd eye is Irrigated copiously with 
lop wafer prrferublv using a fountain sy 
ringo with a rubber tip for a full five min- 
utes. Tbo eye is tlwo carefully inspected, a 
drop of 0,5 per cent solution of Poutocalno 
is instilled, followed by a drop of 2 per cent 
fluorescein solution to stain the buW“d or 
abraded cornea in order to reveal tho extent 
of tbo damage. All foreign bodies are re- 
moved with a toothpick swab and the eve is 
gently irrigated for fifteen minute* with 
warm normal saline solution Tho eye is 
a^D stained with fluorescein and irrigated. 
If tho greenish stain is retained by the 
cornea, it indicates a definite dwcnicaJ bum 
and the patient should bo referred to on 
ophtholmologUt for definitivo care 

In tho past, attempts have been mode to 
neutralize the responsible chemical by suit 
able chemical agents but experience has 
shown that simple but thorough flushing of 
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body is exceedingly difficult, often impo»*l 
ble. If the foreign body is near to the retina 
and cfaoroid it sometimes can be grasped 
throu^ a scleral indsion with ndtable for 
ceps and ^vitbdrawn Such an event is most 
fortunate. 


Of all the innumerable kinds of tKmmog 
nedc foreign bodies rqxirted, those com 
posed of copper or its aHoyi are the most 
dangerous to leave within the eye for the 
metal undergoes oxidation and produces 
copper oxldo a substance that is iri^y toxic 
to the intraocular contents Stone, glass 
wood and plastic material can often be woU 
tolerated sometimes for a long time pro- 
vided no infection occurred in the b^pn 
mng. 

Inhuries to the lens are common and gen 
eraHy produce complete opadfleatioo (cata 
fact) of it in a short time, for when the 
capsule of the leas is opened, aqitcous 
humor enters into the lens dbers and leads 
to ckwd) s^v6llmg The cataractous lens li 
removed by several methods depending on 
the age ot the patient and the condition 
of the 0 >‘e. 

When the lens is removed (aphakia) 
there It no focusing power remaining in the 
eye and the patient must wear a sul»titate 
lens in a sp^rtade framo If a contact leos 
it tolerated a host of difficulties U avoided. 
Usually hoxvever when the uninfurod eye is 
sound and has good vision, corroctlan of 
the refractive error in the aphakic oyo 
causes confusion between the two and 
binocular rtn^e vision is hnpossible to at 
fain for a number of o;^c5il reasons. 

However an aphakic eye vvithoat oorroc 
tioa, if otherwise sound, still has most use- 
ful peripheral vision and in addltioo is a 
reserve eyo in case anything should happen 
to its fdiow 

Infuries to the choroid, a higWv vas- 
enkrized tissue, generally coariit of rup- 
tures of this ocular coat Severe intraocular 
bemcrrhagei either into the retina or break 
ing through into the vitreous always occur 
in this event. The location of the rupture, 
which is generally in tho posterior polo of 
the eye, determine whether or not uso- 
ful vision is rtlnined after the hemorrhages 


are absorbed . o 

If the macola of the retina, the hsation 
point of viriem, is damaged,^ ti« r^tant 
SSnU Kotoma to the fieU oi vUm li 
penwaojt. U the periphery^ a 

iifected, centnd vWoo may bo rttatoed ind 
may even be nonnfti. 
tojurio. to tbo retina may or may not 


result in a tear or tears of this membrane. If 
the retina is tom, separation or detachment 
of it almost always ensues In this event, 
lurgerv is necessary and consists of first 
localbdnc the tear as exactly as poisiblo with 
tho ophthalmoscope and ^len treating this 
area with perforating diathcnnic ignipunc 
turcs, in or^ to produce points of adhesive 
chorioretinitis, thus scaling the retina beck 
la its place Obviously the exact locallration 
of the tear in the retina requires utmost 
stiD in the use of the ophlhalnwascope and 
the technique of dintlverm) coagulation of 
tho retina is one thot demands much es 
pericsjce and special training in its use. 
About 70 per cent of the patlants having 
retinal detachment, both traumatic and idio- 
pathic In origin, are successfully treated by 
this method in the hands of experts 

If a perforating tajury of the eyeball oc 
curs, particularly whra it Involves the iris or 
cillar) bodv the risk of subsequent symp* 
thetlc ophthalmia is ever present and is 
always to be considered This is a most diffl 
cult problem to solve. Fortimately lytn- 
pathetlc ophthalmia rarely occurs before the 
tenth day foEowing tofury so that there il a 
certain leeway in deciding whether or not 
an Injured eyo should be removed. Also it 
Is consoling to know that sympathetic croh- 
tholmia Is quite rare for esampio veT> 
of these cases occurred during World War 
U Thus a conservative approach is alwavs 
best unless it is obvious tnat the eyeball is 
hopelesilv inlurcd and that there is no pros- 
pect of useful vislaa. Theaefore If expert 
ophthalmic cere is available the general sur 
geon is liever Jostifled in removing an in 
fused eve but leaves it to his coQ^guo to 
assume the grave responstbility of dedsion 
If however such is not the cose and if 
the injured eye remains inflamed and soft, 
with vision markedly reduced for more than 
a week, it mav be neccisary for tho general 
surgeon to remove the eye. This emergency 
happened to Dr Ovo Wilson, tho only sut 
gecn with the Joint British Scandinavian 
Antarctic Expedition in Maudheim, Ant 
oretica, on July 21 195d Ho was faced with 
the necessity of removing the Injured right 
oy« of a fellow member of the group an 
operation that he had neither seen before 
DOT ever performed- In writing to the I-on- 
dtm Times about this exjxnience later !»o 
said, "TValtlng for the operating moment I 
recapitulated aB details of the operation in 
my mind, wondering whether 1 should be 
able to find all the different eyo musdos and 
the right place to cut tho optic norvo. I 
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normal mucous mcmbnmo cannot nicc*t tlw 
bunlcTi of added liumldlBcalion and drying 
iv\CTC \scs llw cdscoitls of Iho mucmis 
blanlct Irritants and ludcTia ore not car 
ried away and, under tlrcso ciranmtunccs 
tho mucous blanbcl lx.'comci a medium 
actually encouraging bacterial gttnyih. Pro 
longed congestion and Irritation caused b> 
tlw Infection produce Itj-pcrplasla and per 
manent respiratory obstruction results. Nu 
mcrous local and gc-ncTal s)Tnplorns art pro- 
duced and Um) opi»rtunity exists for ex 
tendon of tlio hifc*ctioi» to Oliver orgtms 
Tlvc origlnxU obstruction nuy be produced 
by dthcT functional or structural cluingcs In 
Ukj nasal cavlUct. Allcrgj dvcmlcol Irritants 
dust, fumes, sulmming and dlv'ing, nicnslru 
ation, cndocsino Irabalimcc dietary defiden 
dcs and any condition yybldi produces dr 
culaloty changes may bo tbo ctlologlc fac- 
tor Tlvo structural changes oro of moro 
surgical significance. These Indudo devia 
Uqt« of the naiaJ septum, seiital spun by 
pcrplosia of the nasal turbinates, s)r>cchlac 
bone cysa, cvostoscs, nasal pol)!^ or other 
nasal tumors, dwanal atresia, hypcrtropldcd 
or infected adenoids rlitooUtm and oUicr 
fordgn bodies. An> or all of llicsc conditions 
can usually bo corrected by surgery 
Perhaps tlvo most frcqucntlv found cause 
of y'orying degrees of na^l oivstniction Is q 
detiaiion or dcflccdoo, of tlvo nasal $cptum 
tbe result of on asymmetrical malformation 
of tbo cartilaginous or osseous or botli, por 
tions of this structure In some instances, 
such a deformity Is tho result of trauma to 
tbe nose and septum but most often is (ho 
end result of ovcrgroyvth of tbo septal com 
ponents. Stneo insufBdcnt space is avoibblo 
to accommodalo tho overgrowth, buckling, 
bul^g, twisting and oserriding of portloos 
of the septinn occur At times a high, arched 
palate is res]X)nilblc for tho lack of rpaco 
available for septal groyvth, but ruc5i a 
palate deformity Is not Invarioblv accom 
panled by a septal deflection This adds 
credence to tbe view that overgrowth, or 
redundancy of tbo septal ports Is respon- 
sible for most fcoptiu d^onnltici, with 
trauma second In importance. 

There is wide variation in tho form and 
degree of deviation produced, but the types 
of deflectioos seen tend to foil into certain 
patterns Tho nonnal septum is essentioDy 
rtr^ght from top to bottom and from front 
to bock and the variations from thi< nonnal 
pattern can be classed os convex deviation, 
slgiDoUl deviation and septal ridge. The con 
'■ex deviation produce* a unilateral bulge 
more or less continuous from top to bottom. 


yylilcli narrows ono nasal cavity and pro- 
duces ovcrpatency of tho opposite side. Tlvo 
si^iiuld deyiation is an S-slupcd deformity 
tlut blocks one side alwyo and tlio Oliver 
sldo below An S sliapc'd buckling can obo 
occur tlut blocks one side anteriorly and tho 
opposite sldo ixtttcriorly Tlw septal ridgo 
is a prominence running IvorizontoUy from 
front to luck A more sc-yctc form ot buck 
ling occurs In which Iwtli bono and cartilage 
ore cnimplctl and irregular ridges and luld 
on belli siiUa of live septum arc produced. 
A \XTy common tyivo of deformity is ono in 
wlilch tlvc lower end of tho cartilago is dis 
located from its groove in live nasal splno of 
llvo mavilb and presents in live nostril All 
of these deformities arc often associated 
with SPLITS, crests and ridgea of various 
shapes and external deformity is frequently 
produced. 

Tlvo symptoms produced by deflection of 
tho nasal sqitum depend upon tho degree 
of distortion and tlvo area in which obstruc 
lion Is produced. Tlili may vary from mild 
interfereneo with nasal breatliing to obstruc 
tion severo enough to occlude sinus drmn 
ago. Pressuro of tlvo deflection, spur or ridge 
on nerves may produce neuralgia referred 
to onus about tho Ivcatl, face, cyo and 
car Overvcntilation of tho unobstructed 
sldo mav pnxlucu drying and iofcctloa, re- 
sulting in dbcaso and symptoms in tbo 
ovcrpatcnl side. 

Tlvcro arc few conditions 'vhlch can bo 
confused with a deflected nasal septum if 
live diagnosis is made bv direct examination. 
SyTiiptoms of nasal obstruction give no duo 
us U> live condition responsible. 

If the obstruction pr^uced by a deflected 
sci>tum requires treatment, tho treatment Is 
of necessity surglcaL Tho results of surgical 
correction oro uniformly good when tho pro- 
cedure is done by on adequately tramed 
surgeon In most eases, a satisfactory ainvav 
can be restored. Tlio effect of tho restored 
olrwav on llic secondary complicntioos of 
Uvo pre-existing nasal otstruction depends 
on tlio length of duration severity extent of 
changes produced, the physical condition of 
iho jwtient and the persislenco of after treat 
nvcnt of tho secondary condition. 

Tho operation for correction of a septal 
deviation Is known as a submucous resection 
ond is accomplished by Indiing tbo septal 
mucosa and perichondrhim to Sie cartilage 
Just posterior to tho anterior nares usually 
on the convex side of the deflection. The 
peridvondrium and periosteum are carefuJl) 
davated from the cartilage and bone of the 
leptum care being taken to avoid tearing 
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the ccnijuactisal flap with tsa water for five 
minute* 1* much more fimiMe and effldenL 
Occasionally the DesrtrulizlDg sohiUoo 1* 
quite irritating, oven harmful Beddos, tho 
ncutraliiiDg solution is rare]> at hand ftw 
immediate use 

NONEMERGENCV CONDITIONS 
Surgical cctoditlotu which aro nontrau 
made in origin, *uch as the removal of cat 


aract correction of ocular muscle anotnoUej, 
operations for glaucoma and detachment of 
the retina, keratoplasties and lurgory of the 
Iflcrlmal apparatus, ore properly the domain 
of the pphthalmic surgeon. Plastic surgery of 
the lids and orbit is a highly speadalirod 
procedure and retires special training and 
coperience in or(W to ootato tho b«t re- 
sult* 


The Nose, Nasal Accessory 
Sinuses and the Pharynx 

Bl/ FLETCHER AUSTIN MD 


FurrerasB Aurn> a tht ton of e pAj/jjWsn toJto pwiictd in iJlhoit and Ust^r 
numod to Ohio After graductmn from Ohio Steie UnitartiSj/ Doctor Aiuttn 
aUended ^ortJtuMtern UrUcereiti/ Hediad School and there earned a Hester 
of Science degree tn Aixatomy He teceioed hu training in otoUnfngolog^f 
In lotca and \ew York He beilecat <Mt tfte pro^ilrffu of the eon nose 
larynx and pliorynx hcoe not aU been soloed by the odoent of chemotherapty 
and the ajitdnottes end that one e/u>uid haze a broad bate tn surgical training 
before extending the scope of any particuljf surgical speckdty Doctor Aus- 
tin it an Associate m 0#oi»fyngc«£ogv at hlorthwestem Unicersfty 


THE NOSE 

The rhlnologift is consulted prtmarllv be 
cause of impthred function, diioose or cos- 
metic appearance of tho noic The nose i* 
the starting point of many inftsAfons which 
mav subi^uently im^olve the sinuses 
pharynx, ear eye, ga^rolnteitlnal tract 
to^chopuhnonary lystem, the kidneys and 
the blood and l^ph ctrculaUon. In add! 
tlon, it it affected by congenital and ac 
quired malformatiooi, specific liffcctioni and 
neoplastic involvement Tbore are some 
common intranasal condlrtons that impair 
tho function of tho nose, fa which surgical 
taatownt may bo teiuona^ o»pocted to 
aid in natortog the nonnal phytiology 
Tho baric ftmetion of the noto « reipire 
Son aud ol&ctloa ii tocond to imports^ 
The ntual cavity aUo ac^ aa a 
chamber for the voice and II the origin and 
recipient of numerous reflex arcs 
TIk! tecreBou of the eo»e P??’ “t 
tertortatie property Tlw vertibule of the 


nose is lined bv skin contaioing hairs, or 
vibdssao which defend tho nasal caWtie* 
against the intrusion of foreign materm 
Trie nasal stmeture* are richly vascular Bind 
tho inferior turbinatos have a cavenWHi* 
structure that is esseatlaliv erectile tissua 
The muctnis membrane of the nasal cavit> 
is ciliated and tfte action of the cilia con 
stontlv moves a thin blanket of mucus to- 
ward tho nasopharynx. These are the mech- 
anisms which clean, warm and moisten the 
tasptrod air preparing ft for reception b> 
the lower rct^aiory tract and the lungs la 
order to properly accomplish this tfao entire 
nasal mucosa must function normally If. for 
aay reaioc, the ventilation and drainage of 
any part of the mucosa are interfered with, 
svmptQsn* will develop. The normal niovcs- 
ment of the blanket of mucus is iropairtjd. 
dust anil bacteria are not removed and the 
membrane becomes infected. 'Hie resulting 
congestion cause* increased obstruction nna 
a vicious cycle Is esUhliihed. Tbo remaining 
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Miioll miKTOdol \ciicl Dlgilul Iruuma to 
llw area U l!w nuttt eointnon fndting caiuc 
l\w blcxxilng \ciict in nwm in^taiicvi it 
dojo (o llw anterior narcs tlwt comprewJng 
tho ncftlriU bctNNcen \bo llmmU and tniUx 
Dngcr tnav »lon tlio iKniwjrrhago, A wnall 
pack, moistened Nsllh an qil>cdrinc Atiren 
din or cocaine solution and firmly but not 
forclbK placed agtttmt the urea inay !» 
ncccMory if Uw bleeding is brisk Once llw 
bleeding point is locate<X tbe ofTaiding vet 
fccl ma> bo dcslrojed bv tlm application of 
dumde^ or higli fre<iucnc> cautery 

Sc\cn. persistent hcinorrluigo and In 
abilitv to &k 1 llic bleeding \csscl may ro 
quire firm packing of llw entire luiial cavity 
and die introduction of a postmisal pack. It 
is often Iwlidul to [lack iho noso in seg 
nvents, uliich aids in determining from wlut 
area ibc bleeding is arising. 

If nasal bemorrhagu carmot be controlled 
or recurs at frequent intervals, a careful 
study must be madu to dctcrmlno if a blood 
dysoTuda, nco^ilosm or some condition oilier 
than slmplo rupture of a vessel ma> bo 
responsible. Ligation of (lio citcmal carotid 
artery is sometimes accessary to control Uio 
hcmorrliago and save tbo life of tbo i>a(Icnt 
Formation of a furunric is a common, 
painful end potcntidly dangerous condition 
whlcb occurs about the nose, forclicad, 
upper lip and io the nasal vestibule. Vemms 
drainage frcmi these areas fomu a fairly 
direct route through the ophthalmic v'cin to 
tbo cavernous sinus and fatality from cav 
emeus sinus thmmbosb has followed im 
proper treatment of a tectnlngly rimplo, cir 
cumicribcd Infection in ono of these loca 
tions. Sudi an infection should bo treated 
by warm fomentations and die patient con 
fined to bed. Tlieso furuncles should not bo 
incised but should bo allowed to rcsolvo or 
drain spontaneously Picking and squeezing 
of the lesion should never bo pcrmlucd. 
Early use of antibiotics is Indicated if the 
Infectioo is at all severe. 

Fracture of tbo nasal bones is due to dl 
reel violence and tho displacement wldcb 
occurs usually depends upon the direction of 
the blow producing the fracture The bones 
may be pushed directly backward, crushing 
Cff buckling the septum beneath them, or 
the displacement may be in a lateral dircc 
tiotu Such fractures may bo compound or 
cotomlnuted. The fracture frequently occurs 
at the Junction of the nasal bone with the 
nasal process of the superior be 

uuse of the relative thinness of tho bone at 
this poinL Tho njial process of the maxilla, 
is frequently Inducled in tl^ fracture. Fmc 


lure at i1k 5 glalwlla does not often occur 
liecouso of tlw thlcktRns and dcmlly of tlw 
iione 111 this region bratiiiro of llw nasal 
Ikmics may occur with no displaccmctit of 
(liu fragments and in this ease no inanipula 
lion is necessary oJtlwHigli the noso slvould 
bo iwolcftcd from furilicr injury by splint 

If displacement occurs rcductioo ilioidd 
bo tlono before swelling oliscurci the do 
fonnlty Tlic depressed or displaced bones 
may brouglil Inlo proper alignment by 
introducing a closed forceps or a flat, rigid 
Llcv-ntor inlo i)m 3 nasal cavity and lifting ibo 
bones uiid molding tlicm inlo place by foun 
lerpresiuru applied by tho fingers cslcmally 
If iliey tend Io sag Luck into tlio nasal cav 
ily pclrolalum gauze packing Idgh in tbo 
novo will support them In place until tho 
Iwaling processes will maintain the rcduc 
lion 

T!>o nasal septum b often injured by tbo 
trauma producing llio fracture of Oio nasal 
bones or tho Kplum alone sustains tho in 
jury If tlio septum is dislocated from its 
attadnnents it may bo grasped between 
forceps bbdes protected by rubber sheath 
log and lifted or rotated into place. Tho 
septiun is sometimes fragmented or so dis 
lortcd Uiat replacement is difficult In sudi 
eases, a submucous resection done at the 
time (o rcniovo tlio bono and cartilage so 
Involved, will hasten healing and prevent 
bier obslructivo deformities. 

At tiroes Uio nasal bones ore so severely 
fractured and displaced that it is necessary 
to liold them in place by transfixing wdres 
or sutures or by devising on apparatus 
which will exert mild sustained traction if 
reduction of tho fracture has been debyed 
two w-ccks or more it may bo necessary to 
break up the existing bony union by tho uso 
of chiscis to achieve rcstomtioo of the bones 
to their normal position. This constitutes on 
open reduction and Is usually accomplished 
bv employing the techniques used in rhino- 
plasty 

An external splint fashioned from dental 
compound, or of metal, shaped to fit the 
nose and extending from the forehead well 
down past the nasal bones is held In place 
by adhesive strapping to protect tbo r^uc- 
tion until imioa of the nagmenti is firm 
Loose intrarmial packing with petrobtum 
gauze Is also usually required. 

THE NAAAL ACCESSORY SlNtiSES 

Acute and chronic infection of the para 
nasal sinuses is almost always bacterial in 
origin, but the development of inflammatory 
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or perforating the membrane Thi* eleva 
tloo is extendi to inclnde the total area of 
deformity The cartilage it then cut through, 
at the p«^t of the Initial mocoui membrane 
indsion to the perichondrium of the op- 
porite ride and tnat membrane is elovat^ 
In a lUe manner and with the tame care. 
The deformed cartilage and bond are re- 
moved in tegments bleeding it controlled, 
the space between the flaps formeriy occu 
pied by the leptum is cleansed of fragmonti 
of bone and cartilage and the flapi are ap- 
proximated and held together by ftnn pad 
ing of the nasal cavltlei for twenty four 
houn 

A laceration or perforation of one or both 


of the membrane napt dnrlng the operation 
is of little consetpience unless the tears or 
perforation appose when the flap* are closed. 
In tint instance, a permanent perforation of 
the membranooi septum is almost sure to 
result Replacing a piece of straight cartilage 
between die two lacerationj may prevent 
this complicattoiL 

Trauma to the nose mav produce a hema 
toma beneath the perichondrium or peri 
osteum of the intact •eptimi or a bematoana 
may occur between the apposing mesn 
braces following a submuccus reseettoo. It 
Is more commonly the result of trauma and. 
although it ocenrs more often in children 
than in adjjlts, tt Is seen in persons of all 
ages owing to the Increasing frequency of 
bead injurlea. \Vhen It occurs It usuaOv 
produces obstruction to both notnl olrwavi 
Palpation wiD make the dlamorij If it is not 
recogniiod by sight, the softness and fluctu 
atlon differentiate this lesion from a soUd 
obstructing maM- The treatment is free in- 
cision at the base of the hematoma with 
careful removal of the blood, dots and anv 
bone or cartilage fragments Gentle suction 
may bo used, but irrigation of tho space may 
cause fnrtber elevation of tho mneosa and 
introduce and spread infection The indrion 
should be kept open by a drain until any 
danger of recurrence Is past Antibiotic or 
sulfonamide therapy lessens the danger of 


supervening infoctioti. 

Failure to drain a hematoma mav result 
in miirked iWcleiiing of tho foptuin and 
penmment naial ohitracdoo. Tho bomatooia 
JnoJTbecome infectod and a leptal ab«a. 

totaSn in which a Kplnl ilI«co», do- 
colony tboTO h mually a hlrto^ of tnnuM 
foUnwni by mnal obrtm^n. 
nf an abiceiS produce* fever “ntl leuKocy 

evident on oMnination of the *optmn. Trent 


ment is the some as for hematoma. Drainage 
maintained for several weeks may be neces 
saiy Failure to drain or inadequate drain- 
age may result in marked destruction of 
the cartilage and produce a “saddle-nose 
external deformity Because of the severity 
of the infection and the possibility of iti 
extension to the intracmnlal cavi^ anti 
blotlcs and/or chemotherapy are Indicated. 

Chronic hypervlastic rhtnUU one form of 
many acute anti chronic infections which 
may Involve the nasal cavities, is produced 
by constant irritation of the nasal mucosa by 
one or a combination of numerons agents. 
The epithelium thickens and fibrosis of the 
tunica propria occurs This is prone to affect 
tho erwrile portions of the hirbinal mucosa. 
Contraction of the fibrous tissue produces 
corruptions and Irregularities In the tbirk 
ened, swollen mucosa, causing obstructioo 
to nasal respiration and to sinus drainaga 
The best treatment is to prevent the changes 
from occurring bv eradicating the cause for 
after fibrosis is established, the changes be- 
come irreverrible Surgical correction is then 
necessary and is occompHihed by removing 
all, or tho affected part, of the turbinates 
involved or by destroying the thlckcmed tis 
sue b> actual or high frequency cautery 
Introduction of a caotery needle suhma 
cosolly preserve* the dilated oplAellom and 
is the pr efer re d method of application. Snb- 
teqaect scarring and contraction reduce the 
siie of the turbinate and relieve the obitrnc 

Hnn 

A rather rare cause of Tingal obstruction 
is drerio of either the anterior or posterior 
nares This is nsuaHy congenital but may 
be acquired as a result of syphilis tubercu 
lofii or injury The anterior atresias are 
membranous and those Involving the po#- 
tericn choanae are bony or membranous or 
both- They are either bilateral or imilataral 
and. If unilatCTal, roa> escape detection Tho 
treatment is surgical removal The approach 
to the posterior atresias Is difficult and the 
sureery Is often unsuccessful, owing to the 
difficulty of removal and tho teodacy for 
the surgically created opening to dose. 

SpoDtaneems hemorrhage from tho nose, 
or epistaxU is a fnmmnn onH frequent oc 
currence which is often difficult for the 
surgeon to bring under control and. If pro- 
longed, rerulta not only in conridcrahlo 
blood loss but almost invariably produces 
some degree of shock, and an emotionally 
disturbed and frighten^ patient. The com 
monext rito from which bleeding occurs Is at 
the anterior Inferior end of the nasal sep- 
tum, the bleeding Is due to tho niptypj of a 
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tbwigh Iwailaciit it vonidinwi a pminlnciU 
svniplom In Uiius db<.aM. un> ullcmi>t l» 
diagnow iIhj ilnus Involved b> llw lotallon 
or cliaraclcT of llw ln-adadw can bo nwil In 
accurate. 

Rednets and ivvclUn \ ma> occur over on> 
acutcl> Involved vlniu wliltli lirt clow to ibo 
tlln and Is fa*<inenll> seen at the Inner angle 
of the od)ll In acute eUmwldUli in Infants or 
children ^ema can occur vvlllvout iitllam 
mation. 

Tramilluminatlon gives additional diag 
nosllc Information about tins frontal and 
mj\ilJar> sinuses but cannot be applied to 
the ethmoid or sphenoid sinuses lK.*causo of 
their anatomic location Tlw light fails to pass 
through, or passes througli with dbninUlved 
intcnsit> tlioso sinuses vvliich arc Involved. 
Transillumination Is affected not onl) bj Um. 
coodlUon of die sinus itself but also l»y tlio 
ihickncxi of tlio Ixmo and otlvcr tissues 
through vvlildi the llglit must pass. 

Failure of a frontal sinus to InmslUuml 
naio mav Indicate a snull or absent sinus 
rather Uvan Infection TnmsUlumlnaUon U 
prtsurapUvo evldcncu of oormalit) or abnor 
mallt> of Uvo sinus tlius examined and Is 
valid oal) when considered vvillt llw oblcc- 
tiso clinical findings and the histor> U Is of 
questionable value In diildren, and in adults 
additional x^ra) evidence U often neccssao 
to determine Um locnUon and Uw severity of 
Involvement of Uve diseased sinus. 

The X ray evidence of sinus disease roust 
also be Interpreted in connection with iho 
history and the dlnlcal finding Tbo InsURa 
tlon of radiopaquo oil into the sinuses, fol 
lowed hy X ray axazninatioo, outlines the 
cavity of the ^us and gives v-oluable in 
fonnatioD conceming tho thickness of Uto 
lining roembrano and the presence of a 
polvp c^-st or tumor Tbo oil is introduced 
Into tho ethmoid cells by tho displacement 
technique of Proetx and into the others by 
r j nn i il a t tDg tho natural oixaning, wbeoever 
possible. 

If, after these diagnostic procedures tho 
diagnosis is still imr^ntn It may bo ncccs 
sary to irrigate tbo sinus to obtain direct 
washing! for study This procedure sltould 
also bo done through the natural opening. 
If caidltions penniL 

The complications of sinnsltis may vfliy 
from some Inconsequential local condition to 
tbo most desperate intracranial or systcinio 
invTilvanent. The diseased rinni may act os 
a focus of Infection or the Infection moy 
spread by direct extension through cootlnu 
ity of structure along fatctnl planes^ throng 
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dehivevnees of tlio booy walls along peri 
nctinil slitatlis and liy Ihc bhxxl and l)-mph 
streams. Tlirumboplilcbltls of u perforating 
still Is common and Infection may readi llic 
general circulation in tl>o form of bacteremia. 

Optic neuritis and retrobulbar neuritis not 
Infrciiucnlly follow infection of die Lllimoid 
or splienoid sinuses cRIkt b> direct exten 
slon of live InfetUon b> s-ascubr congestion 
secondary to tin. sinusitis 1)> pressure on the 
optic nerve b> Ixjno or by pcriostt'al changes 
induced b> llic sinus infection Toxemia ma> 
produce loss of vision wlven live sinus serves 
us a foctu of infection 

Orbifcl ccl/nllfis and orbUal abuxss are 
coinmonl> produced by cjvtcnsioo of infec- 
tion from live sinuses most commonly from 
Um 3 ctlmvold cells or tiro maxillary slnux. 
They an. most often seen in diildiim. The 
iofe^ron ixadros tho orbit through a dchls 
ccnce In tin. wall or it Is duo to thrombo- 
phlebitis. Pus ma) burrow forwruxl along 
tiro irorlorbita and present in the lid without 
Inv'olving the orbital contents or burrow 
posteriorly akmg Uro periorbita to tho sheath 
of tho op^c DCfvo and produce Intnuxoniol 
Involvement If an orbital cellulitis occurs, 
tluombopldcbitis of tiro orbital vein tna> 
result and tho mfccUon extend to tho caver 
nous sinus. Oliver vascular dionncls can bo 
involved by tiro some mode of extension. 

OsicomyciitU of the skull may result from 
the spread of lafccticm, usually by thrombo- 
phlebitis, into the bones of tho calvarium 
Tbo outer table of the skull uxuxxUy breaks 
down first resulting in tho formation of a 
subperiosteal abscess. Breaking down of the 
inner table docs occur and an Intracraiiial 
complication results Necrosis of tho bone of 
the roof cells of tho ethmoid labyrinth not 
uncommonly occurs with direct extensioQ of 
tho infection Into tho anterior cranial fossa. 
Meningitis and brain abscess are tho com 
mon intracranial compUcations- 

Respiratory system coraplications are a 
conunon resvilt of sinusitis and range from 
ton si llitis, pharyngitis and Inrvngitis to broo 
chltis, bronchiectasis, asthma and lung ab- 
scess Generalized systemic complications 
and various forms of renal involvement con 
sometimes bo traced to an active sinus iit- 
fection. 

Tbo use of antibiotics anchor cbemother 
apy has had a pronounced effect on both the 
ro^cal and surgical treatment of sinus dis- 
ease When this therapy is emdoyed, tiro 
attack of acute sinusitis usualh subsides 

r kly with much leu deleterious effect on 
sinus mucosa than was fonneriy obtain- 
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stauj disetue ix markedly influenced by the 
prejence of conditions in the nose or sinuses 
\>hich fnterfere with drainage and >ciitfla 
tkm of the sinuses throu^ thdr natural 
openings. The sinuses mav hccome Infected 
when IK) sudi obstructiOQ codsts if the In 
vadme organism is of partlailtir vlruleaco 
or if the body resistance of the host b Imv 
ered. Chrome smus disease howexer b not 
so apt to develop in those sinuses which 
fuller no interference with aeration and 
dfoinaga 

The most commonly encountered obstruc 
tive ledoQs are a dented nasal septum or 
a septal spur on enlarged or cystic middle 
tiubloate nasal pol>'pf or otba nasal tu 
mors, foreign body chronic congestion 
of the nasal mucosa and nasal turbmates 
secondary to a chronic tonsil, adenoid or 
nasopharyngeal infection. 

Obstruction in the region of the middle 
turbinate b of particular ngniflcance, owing 
to the fact that the froolol maxiilarv and 
tbo anterior ethmdd cclb drain mto a reU 
tfvdy restricted area of the middle meatus 
and Infection of one or aB of these tmuses 
nuy result 

AQergio rhinitis b often followed by sec 
oodary sliusitlt, outog to blocking of 
the sinus ostia by the marked changns in the 
nasal and flnus muco&o. The 3 oot of the 
mnxillaxy sinus b in direct irlacioo to the 
loob of the upper teeth and dental tepsb 
may extend to that sinus or Infection may 
be introduced wlicn the ilnus cavity b un 
avoidably or acddentalW opened during the 
oriroctioo of an upper tooth. Trauma to the 
bonv framework of the sinuses b increas 


tbo presence of any of these contnbuttng 
factors, tbo most comroon cause of sinus 
infection b bacterial invasion of tbo statu 
following the common cold. 

Tbo pathologic change* occurring in the 
mucous merobrone lining the affect^ sinus 
show a xvido vnriatlOD and tlius there b 
a tendoicy to complex daisiflcatloos. The 
cbangM can be convaiientlv and simply 
groups into four types acute edsvwtoua 
acute tu^uratice <^onlc suppuratice and 
chronic nyperpiuiic. In the acute changes, 
the membrane b bypercmlc, edematous and 
covered with a fibrinous cscudato. The de 
grec of these change* can further be class! 
fied as catarrhal, mucopurulent and gan 
grcDOUi. Chronic suppurative change* can 
be described as etlcmatous, infiltrative, 
flbrotic, cyvtlc and degenerative. Any com 
blnatioo of these changes may exbt in the 
tame diseased membrane UlcenUion and 
tnvoKement of the underlying booe are not 
unusual to the chronic suppiumtlvo type. 
Thb may lead to formattoo of fUtul^ 
tract* which, by Ihcdr wteosion, may cause 
serious intracranlok ocular or dcstd oom 
plications 

The chronic hyperplastic form b charac- 
tenred bv markM thickening and edema 
leading to the formation of poly^d masse*. 
Thb polvp formation b cpinroop in the 
maiillarv rinuses and the etluooid cells. Ibe 
chronic nypcrplastic form b often assodatod 
with an allergic rhinitis, but tbo exact re 
lationship between the two conditions has 
noty«t been finally detomined 

Tbe symptoms of infection of any stool 
depend upou the sinus involved, and upon 


ingly fvnTin yav and the ditruption produced 
bv rractnres and penetrating tn)urie* U often 
followed hy a severe infection- Destructive 
new growths origtoate in or extend into the 
fimise* and tbe effect of the tumor on tho 
mucosa, plus tbo inlerfcrenco with drainage 
results to slnuiitb which may bo the com 
plamt whl^ leads to discovery of tlie tumor 
It is generalH agreed that some factor or 
factors other tlion the prtaence of bacteria 
is necessary to produce sinus disease in 
trauma, the Injury to the sinus plus tbe In 
tioductiOD of bocteria may be sulBdent The 
obrinictive lesions havo been noted in mus 
disease, if the ctiobgic baib b not evident, 
inore ohtcuro /acton must be coosidaed. 
These Indude ge«ral debility lowtsed ro- 
jijtance froco emottooal rtreo, 
dtetor a=adeocto, 

,iKi anotoinlc iirtw. Witi or wilhout 


the character duration and totenrity of the 
infection In general, the more acute the to 
fectioo the more typical tho jytbptoms. 
Acute sinusitis b accompanied by peto, 
fever general malaise, a feeling of funoess 
or pressure in tho head or face and serous 
mucopurulent or purulent discharge from 
tbe nose. Tondern« and pain on pressure 
over the inroKed sinus are usually preseot 
to the acute phase, but seldom to the 
chronic. Tho dagnosb b made fiotn the 
hbtOTV and Uw objective clinical flndmgs. 
If the sinus b draining, tho source of tho 
drainage can usually m seen. Pus m the 
middle meatus Indicates invobement of tho 
frontal or mailllary or of the anterior 

ethmoid cells, aloM or fa any corabtoatioo 
Discharge to tho superior meatus or in tbe 
spbenocdunold recess, which con be seen by 
posterior rhinoscopy is indicative of poste- 
rior ethmoid or sjujcnoid tovulvemcnL Al 


The Nose 


231 


iiilcd coiucnalivo IreaUm'nl ond rriKalod 
IrriRJlUms oflcn rciixmd fa\-oral)l> lo lliti 
livalmcnt 

A more axtcmivo operation U indicated 
uHct tlw entire membrane lining llw maxll 
lar> rimii muit bo removed bccauso of 
marled hjperpl'utic polnwld or c>'iHc 
change! or when u chronic infection lias pro 
duced a thlclcncd fibroin iJccralcd, iup- 
puratlng or degenerated mucoui membrano 
Tlic operation most fnxmcntly lued for thli 
purpoHJ is tlHJ Caldwell Luc procedure. An 
Incision througli tlio mucous membrane and 
periosteum id the lulcm between tho gum 
and tlw upper Up above tho bicun»Id and 
first molar teeth allows tlw Ixmo of tlw 
canine fossa to Iw exposed. Tlw anterior wall 
of tho sinus Is perforated Iktu and tho 
greater part of llic w-all removed, Tho lining 
membrano and any other contents of live 
cadt) arc removed and an opening Is made 
tluougli the medial (nosoonlral) wall of the 
sinus into the Inferior meatus of tltc nose 
EpilhcUzatlon of tho denuded bony walls Is 
accotnnllslKd b> regrowth of cTiitlicUum 
from tho nasal cavity through tlio ontrotomy 
and tbo natural openings. 

Tbo surgical attack on a diseased frontal 
sinus may bo dono by either an intranosal 
or an external approadt The removal of tlie 
anterior end of tho middle turbinato fol 
low'cd by irrigation of the sinus througli the 
nasofrontal duet Is cffectivo treatment and 
should bo tried before more extensKo sur 
gory is dedded upon. If tills treatment 
proves to bo msufiScient. tho nasofrontal duct 
may bo enlarged by an intran.isnl procedure. 
Tbo middle turbirmto is fractured toward 
tbo septum to increase tho space In tlw mid 
die meatus. Bono Is removed by biting for 
passed upward through tbo anterior 
oid cells to tho crista nosolis and tho 
fiber of tho frontal sinus is entcrod, Etlunoid 
cells lying behind tho nasofrontal duct aro 
removed In the samo manner and all irregu 
laritiei and protecting edges aro smootlicd 
In this pnxidure, tbo rn^al wall of tbo 
ethrooUl capjule Is avoided, since it is a coo 
tinuatian of tho cribriform plate frocturo of 
which could aUow extension of infection to 
the cranial cavity 

Frontal sinus diseoso Is often so severe, 
with fistula formation. Intracranial or orbital 
complications, excessive bono necrosis or 
mneoede formation that an external ap- 
proach u required to expose and eradicate 
the pathologic process. Tho least extensive 
eWcmal approach consists of removal of part 
of the anterior wall essentially a trephinfaig. 


and Insertion of an external drain Its appH 
cjHiwi is limited It U used most oflcn in 
patients witli acute fulminating frontal si 
misitif with pus under pressure In vvliom 
sfrriutu consctjucncc may result If drainage is 
not prompt and adc-qiiato. 

Tho Lyncli frontocthmold operation Is a 
safe and cITctlivo external approach to (ho 
frontal sinus for patients in wfiom extensive 
surgical inlcrfcrcnco I< reriuircd- Tlw procc 
duro gives excellent c-vposuro not only of Uic 
frontal sinus and tlw anterior ethmoid cells 
but with mixlIBc-atians of tlw posterior 
ethmoid cells and tlw sphenoid sinus as well 
In advanced dlstoio of tlw frontal sinus Uw 
anterior ethmoid cells arc almost invariably 
diseased Tlw> slwuld be removed at tlw 
(imo of tlw operation on (ho frontal sinus 
and in adults tlwso twx) procedures arc al 
most always combined. Iwccllcnt visuoliza 
tion of tlw surgical area is obtained by this 
approach Elxposuro is obtained by an inci 
skm made througli tlw eyebrow which ex 
tends medially well down over the nasal 
process of tho suj^or moxillL Tho soft tis* 
sues ore retracted down and away from tho 
bone Tlw floor of Uio frontal sinus and the 
coDicnts of tlw sinus cavity are removed. 
Tho oasofronlal duet Is enlarged and tho 
anterior ethmoid cells aro cxcntcratcd. If 
iodicated, tho medial wall of tho orbit can 
bo entered and tho entire ethmoid labyirinth 
and tho midiUo turbinate removed. This 

g ves access to tlw sphenoid sinus which f^n 
> opened if Dcccssarv 
In eases of orbital abscess or when an ex 
tcmal fistula from tJw ethmoid has dovcl 
oiwd, particularly in children, external drain 
ogo of the ethmoid labyrinth alone may be 
indicated. Tlw Indsion Is (bo some as for the 
Irontocthmoid operation and care is taken to 
avoid injury to the lacrimal sac and ducts 
during elevation and retraction of tho soft 
tissues. Tho ethmoid sinus is entered through 
tho lamina papyTocca and sufEdent exposure 
is obtained for removal of both antenor and 
posterior cells. External drainage Is mnfn 
laincd until all droinago ceases. 

Intranosal operationj on the ethmoid laby 
rinth require surgical ildll and, because 
ethmoid is less frequently operated upon 
than 111 former yean many surgeons prrfer 
tho external approach because of easier 
visualization and orientatioo When tho in 
tronasal approach is employed, the middle 
turbinate may bo remov^ in whole or port 
to allow betta- visualization of tho operativ© 
field. The ethmoid labyrinth is entered 
through tho ethmoid buHa and tho cellj ro- 



230 


Chapter 11 The Head 


able. The rapid and nvare complete deariag 
of the acute pha*e result* ia fmsrer coses 
entering the chronic *tato of infectioo and 
tbo DOW for furgfcol Interfercoce U of Ici* 
freqaent occurrencG. The danger of an oorfy 
severe cotoplicatitm i* abat^ and in iho 
longer {>eriod available for cooservativo Ihcr 
apy many cose* m cm to complete rcsohi 
tkm that would base required lurgcry in 
the put- Antibiotic therapy and che^ther 
apy are not without danger Symptom* may 
be masked, the infection ma> become lod<^ 
lent and cemfuston and indecifloD ibr tho 
necetiliy of surgical interference may mult 
Tho oovelopment of strains of bacteria re- 
sistant to antibiotics is increasing. Antibiotic 
therapy ond cbemothenipy okmc ore not 
adequote in most cases oi chronic sinositls 
Tbo use of these forms of therapy does oot 
supersede the basic principles Involved to 
tho treatzneDt of sinus d^ease. Measures 


frooto] sinus does not often require lava^ 
because the nasofrontal duct opening at tfw 
bottom of the rinus promote* dependent 
drainage. 

Tho tpJienold timu may bo irrigated 
through the natural ostium, altbou^ it may 
bo necessary to first remove on obstructing 
part of tho middle hirbinalc. If the natnnd 
ostium cannot bo entered, the anterior wall 
am bo punctured- 

The ethmoid sinose* cannot, in actuality 
bo irrigated, but secretion and eiudat© can 
be displaced by tbo Proeta technique. ^Vlth 
tho head tilted back, 0125 per cent epbedrioe 
In saline sohiticn is inlioduccd Into tho note 
and nasopharyn*. Intcrajiltent oegotivo pres- 
sure is eserted by an instrumeot devised for 
tbo purpose and the epbedrino solution 
enter* the ethmoid cells and tho sphenoid 
sinus displacing any lecretioo or exudate in 
those sinuses 


nec^sary to improve ventilation and estab- 
lish free drotongo of the diseased sinus ore 
still required. 

Local treatiDcnt during an acute attack 
consists of shrinldng ana docoQgertiQg the 
nasal mucosa and tirfbinates by tbe appUca 
tiOD of vasoconstrictiog agents, such as 
ephodrine compoonds, Adremdin or cocaine. 
Ibese are applied to the nasal structures by 
spraying or placing cotton tampon* mots 
teoed vrith the subshmoe in the region of the 
mldiBo meatus Mild suction cautiously ap- 
plied, 1* helpful- Some form of beat during 
tho acute plwjo gives comfort to the patient 
Gcoeral supportive measures and lynipto- 
nwtlc treatment are given os required- A* 
the acute stage of the Infectioo passes and 
fever subsides, the sinus may bo irrigated if 
resolution seem* delayed. This irrigation 
in many subjects be dccee by cannulat 
tog tho natural opening of the shaus If tho 
maxillary sinus cannot bo cannulatod easily 
through its ostium, the nasoontral wall 
neatii tho inferior turbinate can be pierced 
by an antral trocar and the sinus iirigateA 
Warm ncamal saline sohition is a suitable 
irrigating agent. If desired, an antibiotic 
solution can then be Instilled and left In tbe 
rinus. Repeated washing* may be necessary 
When frontal and moxi/torp tiniaUi* co- 
exist, treatment and Irrigation of ^ 
lary sinus may lessen sweDioc in tbo saddle 
meatus sufficiently to allow tho fnmtal rimu 
to dnita nomli) of 

dniu trmy be perfonned by 
nasoftontiJ duct unlco 

deviadoo pre«oli the pWura The 


No surgery of the tixmsai Is attempted 
during the acute phase of infectioa unl^ a 
complicatkio of lomo seriousness thnsateos. 
In such case, tbe surgery done Is tbe least 
Des»ttry to solve the particular problem 
ood extensive or definitive surgery should 
net be undertakcD. 

Tbe surgicaJ treatment of toflammatciiy 
stous disease Includes those procedures nec 
eisaiy to correct any intraftosal defonnltic* 
which interfere with sinus drainage, and/or 
opening of tbe sinus Involvod for dnilnago 
(5r xeanoval of it* contents by either on intra 
nasal or external surgical approach. Tho 
decision to perform sinus surgery and tho 
choice of the procedure to bo done depend 
on the locatioo and type of InvoKcment and 
are infineoced by tbo nee phystool conditton 
and emotional status ot tho patient 

The simplest surgical procaduro for drain 
tog and ventilating tbo maxillary ileus, cx 
cepttog sinus irrigation. Is tho croation of a 
penruDcnt openii^ Into tbe sinus through 
the nasoantnd waD to lb© inferior meatus of 
tbo nose By this antrotoojy or antrum win 
dow operatioci, on opening of generous th» 
f* cscated. Care is taken to avoid injury to 
the nasolacrimal canal which opens into tbe 
Inferior meatus under tbe aoterior end of tbe 
mferioT turbinate The ttou* cavity can bo 
directly Inspected through tbo opening or a 
nasoscope can bo intnxloced mrough tbe 
aperture and nil areas of tbe sinus inspected 
for petbolorfc changes. It is possible to ro- 
nun’O nnall amounts of diseased tissue 
through tbo new opening Many case* of 
<Jironic maxilbuy sinusitlx which have 
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rior portion of tlw rinfr In addllkm to tUv) 
\s\.U dcGnoJ l>n\plioid itnjctiucs, tlicro U tt 
coruidcraido onuxinl of im^djr iluiiwd and 
jticd Ijuipliold liiiuo waltcrcd alxxit im 
dw ixrtlcrtor pharj-ngcal wall, wldch ina> 
\md«^ ralliCT pronounced Jii-pcrplailu 
under certain coodillofu 

The adcMld U prcicnl at birth Ixif under 
goes ulropli) at pubcrt\ alllKMigh renirunti 
oro oftcu f«md in adults It coruisU of 
masses of l>niplK>id ccIU supported l)> u 
fibrous connectisc Usiuo framow-ork. Tlio 
jtromu fonns pockets or spaces cadi ono of 
whldi is called a IjTupli folHdc. The total 
mass is divided hj deep sxTfical difls or 
fiisurcs, the central ono of which ends in a 
fossa laiown os tlw median recess, Tliu clefts 
In tJw adenoid niass run so deep dut upon 
rctDOSTil, tbo nsoiUKls between the defts can 
bo separated like dw leases of a book. 

Thofaucia! ionsiU ore formed of thu sonw 
ty’po of l)7npho]d tissue supported b) a con 
nocth'o tiisuo reUculum Ixit uIkto dto 
ad^id contains defts or folds die faucial 
tonsil is canalized b) eiiithcHol Ingrowth to 
fonn a complex s>-jtcin of cr>-pls. The open 
ings of the cr)*p(s on tho surfoco of tlio tonsil 
oro seen os sm^ indentations and tlic ct)!)!! 
collect and hold ccUular dobrti inspissated 
secretion and dead and >lablo bacteria. Ex 
udate in these crypts during on acute InOain 
matfon gi\‘cs the surfaco of the tonsil a char 
actcristfc follicular appearance. Tlio tonsil 
lies in a fossa created b\ die anterior and 
posterior ndlais and tho so-called capsulo of 
the tnnii] rests against tho superior con- 
strictor musde. The lingual toiuil has tbo 
same characteristic Intci^ structuro as do 
the adenoid and faudal tonsils but docs not 
develop defts or branching crj-pls 
The chief functioos of the phnrynr oro 
coocemed with respiration, d^utftion, 
voice resonance and artlculatiott. Tnero Is a 
minor tpistatory function owing to the pres- 
ence of a few scattered taste ^di. Bcoiuso 
of the location of tho orifices of the eusta 
chian tube, the pharynx Is olio coaccmcd in 
bearing. It Is probable that there is a con 
liderable Immunologic function since Umj 
lymphoid structures in the pharynx oro o 
part of the retlculoendothedlal system and 
form a first line of defense against invasion 
of the body by InfectiocL Phagocytic activity 
of the cells probably plays a part in natural 
and acquired Immunity 
Inflammatory disease of tho lymphoid 
•tructures of the pharynx, or spread of sudj 
Infection to ccmtiguoui or distant organs, 
may necessitate surgical therapy to eradl 


calo die dJkoasc Tlic faudal tonsil is repre 
seniJibc of all tlw I)7tiplwld structures com 
iwsiiig \Vulde)ers ring as enneems reaction 
of tills dssuo to infection and for pratilcal 
IMiqwses the descrlplion of uculc tomlllills 
can stand for atiilt Infc'ction of the adenoid, 
lilt Hngiul liHisil and tlw scattca'd pliaryn 
gcal follidcs, Tlw main difference lies In the 
symptoms and dio complications nroduced 
jXctitc luruillUls is cluiradcrizcd by red 
ness, pain on swallowing, fcvxr and 

leukocNlusis and general maJaisu Tlicru Is 
marked bvptTcmla untl swelling of iIhj tissue 
and small punctate \xllow uhllo spots arc 
sealtcred over tlw mucous membrane sur 
face In some subjects pseudomembranes 
arc formed. The luctcru commonly fomid 
arc stroptococci imeiunococci and staphylo- 
cocci Tlw crypts of tlw faudal lomll fill 
with desfiuamatcd epitlwlium, plugocvtcs 
and bacteria and pus mav often ooze from 
Uio C7>pl 

Tlio compUcatiom of acute tonsillitis in 
dudo pcritonsUlor abscess tonsillar abscess, 
toNcmla, septicemia, endocarditis, artluitis, 
pnaimonio, suppuratho otitis media and no 
pliritis. The infcetlon may spread to tlw 
neck and produce a deep cervical abscess 
tlsat can evtend lo tlw base of tJw skull or 
into iho mediastinum 

Tlw treatment of acute lonsiIUtis is modi 
cal and includes bed rest, adequate fluid 
lotako and general supportive and symplo- 
made IrcalmcnL Hot normal saline throat 
irrigations or gargles arc bcnefiaal. Tlw dis 
ease Is self limited, but severe sytiemh ro- 
actioo or tlucatcned eompHcation is prob- 
ably best treated bv die admlnlxtrudoo of 
ojiUbioUcs or sulfonamides. Topical use of 
antibiotics is not iwlpful and mav result fa 
sciuitlzing dw patient to tho antibiotic so 
Used. 

Septic sore throat is an acute primary 
streptococcic infection of the pliarynx and 
tonsils, and lias a much more violent inflam 
mntorv reaction dun docs acute tonsillitis. 
Tlwro is a diffuse fiery redness of dw entire 
phoryTix, tonsils and piUon and soft palate, 
and i»atclws of gray pseudomembrane usu 
ally appear The rapid formation of an in 
flominatory edematous swelling with exten 
tion to the surrounding parts Is typical of 
this dUeaxo, Tbo exciting organism Is a 
streptococcus of the beta hemolytic t\pe. 
Tbo condition loroetimes occurs in epi 
demies and Is often milk home There fi 
high fever prostration and toxemia, A skin 
rash may be produced as In scarlet fever 
but the rash Is nxirc variable and less pro- 
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mcrved by one or a combtnation of several 
method*. The potterior outer oud upper an- 
gle of tho porterior ethmoid cell li a region 
of extreme hsuaid bcatuic of It* anatomic 
relatiota 

The intranaial approach to the tphenoid 
stnuj b one of marV^ surreal risk. Perfect 
vision of the entlro surgical field I* nocestary 
at all stages of the operation. The superior 
wall of the tinu* I* m dote relatioa with the 

r r aerve> the pituitary gland, the broto, 
lateral \vuU with the cavemou* rfnu*, 
and the internal carotid artery AH obitmct 
ing condlticEt* of the naso} septom and tbo 
nasal cavit> must bo ccarected. The potterior 
half of tl^te tnlddlo turbinate ts removed and 
the posterior ethmoid ceiis esenteralfd. A 
sphenoid pondr forceps or a sphenoid cvul 
£or is lototed into the ostium and the opei>- 
ing cautiously enlarged bv retnoving part of 
die anterior wall Eiplarint curetting or 
packing the rinus is extrcmelv hoxardcu*. 

THE PHARYNX 

The pharynx Is a muscuknnembronous 
tu^ wide aoove ond narrmv bdosv extend 
ing from the basal portion of the oedpitat 
Ixme to the Icvd of the sixth cervical verte- 
bra- It communicates with &vt cavities the 
right and left nasal cavities throng the poa 
terior cboanae the right and left eustaculon 
tubes, the oral cavit> the vestibule of the 
larvnt, and the esophagus The musculature 
of tho pharynx coopts of three pair* of con 
itrictor musdes the superior middle and 
Inferior and two pairs of elevator musdes 
the stylopharyngeus and the polatopha 
ryngeus The constrictor* are outer drimUr 
mu«ks and the devators are kjogitudlnol, 
fmier musdes o reverse order of orrango- 
roent to that found in the esophagus. 

Tbo oasophaiynx is that portloo of the 
pharynx above uw levid of ^ soft palate. 
It is immobile except for the soft palate 
which. In contraction, forms a floor for the 
space. The oropharynx extends from the tn 
ferior border ot tbo soft palate to the lingual 
forfneo of the epiglottis, Tho hypapharynx 
extends from the tip of the epiglottis to the 
esophagus The onterosuperior port of the 
hypopharynx is often designated as tho 

'“rKSSn tabcj into lh» jnlcn,- 
blerol wall of the naioplianui jmt 
the potterior endr of 

bmatS Above and behind the taW ottaoM 
the wall crpnidi to fonn a cnWewain the 
pharyngeal or Hoteninuller. foaa. 


The wall hero is tn close rciationslUp to tlio 
internal carotid artery 
Tho hypophysis ccrcbri dcvelnpi as an 
evagination trom the nasopharynx at a point 


evagination trom the nasopharynx at a point 
in w midilne high on the posterior wall. 
Hard) a xeitlge of tlie stalk remains and 
forms a cyst, the pharyngeal bursa, uhlch 
evteods in the metUan plo^ to tho phaiyn 
gcai tuberdo of the ocdpltal booo and lies 
under tho inucotis membrane. Tho adenoid 
devxlops in this area ancl the pharyngeal 
bursa, wlum It arfsts lies Immodlatdy above 
and l^hlnd the median reccix of the ade- 
noid. IVhai on adenoid ranmint pcnijts w 
an adult, the central deft of tho adenoid, 
uiUdi leads into tlie median recess of that 
structure. Is often seen os a slitlike opening. 
This cleft may harbor infection and an ab- 
scess of the median recess can develop. This 
is known as Tfcorntcafde’s ditcasa If a 
pimryngeal bursa exists and becomes In 
fecti^ It is oftesi erroneously diagnosed as 
Thomwoldts disease and tho two aro often 
dUBcvlt to diEertaaUate by examination. 
Since abscess of tho median recess or Thom- 
waldts disease Iks in adenoid tissue, it coo 
be opened by a probe, but tbo pha^uge*! 
bursa which lies beldiKl the phoryage^ nni 
cDus membrane, requires tnWttfm to effect 
drainage 

Tl^ oiophoryni opens Into the oral cavity 
and Is bounded obm e by the soft palate and 


k e bv the soft palate and 
Ulcrallv bv tho gkmopalatino and pharyngo- 
palatine musdes, constituting respectively 
the anterior and posterior plUan bctiTOCn 
which he the palatine or faucial tonslb, 
Tho Ungual tonsil 1* a coOcctioo of lymphoid 
tissue situated on the base of the tongue and 
Is bisected by tlvo glossoepiglottic ligament 

The hypo^ftaryni (hat portion of the 
pharynx below the tip of the epiglottis, cn 
larges laterally into the pyrifotm sinuses 
Xbiring deglutition, tho larynx is raised and 
dosed ana the bolus Is directed into the 
I^yrlform sinuses and oo Into the esophagus, 
liio antcrosupcrlor portion of the hypo- 
pliarvnx communicate* with the veitibulo of 
the larynx and Is designated as the Liryngo- 
pharynx. 

The pharynx contain* masses of lymphoid 
tissue so arranged as to form o ring about 
the phaxvnx. TiKae masses form the com- 
bined jtmcftire known as Waldaycrs ring. 
Tho adenoid, or pharyngeal tonsil In tho 
najoplurvnx farm* ti» posterior portion tho 
palatine, or faucial tonsil in the oropharvnx 
tonns tho lateral part, and tho Ungual toesU 
on the base of the tongue forms tho ante- 
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occur in comhliTcd to Iw a 

discoM of infancy and early cliiWbood Oo 
currctico U uiuaJI) pnxeded 1>> on up^KT 
respiratory infection and tlw uIjsccsi U imo- 
duced bv infection and hrcaifnp down of a 
prcN-crtcbral Ij-tnph node. It can bo of inl)cr 
culoui origin Tlw i)-nii>tomaloloK) is llut of 
an upptT respiratory Infection folloucd l)> 
dyutfug/a and iiuplralory dr-jpnea- Niirsfnff 
or feeding li diffitsdl and llw \nlcc is muf 
fled or clungcd in (pialily Tlw location of 
iho abscess may bo liigh and easily visible 
aborc tlw hose of llw longiio or so low as to 
bo diJBcuU to palpate Irwreasing dyspnea is 
a serious symptom and is duo to pressure 
against tbo lars-nt and trachea by an abscess 
deep in the piurynt. Tlds cause of respira 
tory obstruction In an infant must alujys bo 
in mind. If tlw dbgnosis is in doubt, a 
lateral x-ray vic^\ of Oic ccrxical region will 
show the lotion and sixe of the abscess. Jf 
ooe exists. 

Tlw prognosis is good if the condition is 
rcoog n tzedL The abscess Is incised and 
dniin^ u-ilh the child on Ids back wilh tlw 
bead extended ajxl the shouldcn elevated. 
The tongue Is lifted up to expose the pos* 
tcrior pkuyngcal ualJ and to insure on adc*> 
guatc oiTA-BV A mouth gag should not bo 
used, since iorcible opening of tlw Jau may 
rupture the abscess aanl result in a fatality 
With good Ulumlnation and under direct 
vision, the abscess is incised and tlw con 
tents are aspirated. Incision at the lowest 
point of the abscess may prevent it from 
burrowing lower In the pnarynx. One drain 
Ing usually suffices oltbrwgli the wound may 
require reopening for two or three days. 

The pharynx Is at times Involved b\ spe- 
cific Infections, such as syphilis and tuoCTcu 
losis. Syphilis may be seen In any of Its three 
phosex. Tuberculosis invoKes the pharynx 
*nd Its itriKturcs in both tho aeuto and 
<bnmic forms. The first symptoms of leu 
kemia, granulocytopenia, infectkms mono- 
^cleosis, pernfeioui anemia and other blood 
dysCTaiia often appear in tho mouth or 


The pharynx is often involved by card 
nowA. The primary rites occur in thw naio- 
the tonsil, the lateral waD of the 
'barynx and In the laryngopharynx 
tumors found In tho pharynx Includf 
fibroma, papilloma, polyps, cy* 
w Mgloma. Tho pharynx Is also subject 
to variom ttnaory ^^d motor neuroses. 

ost foreign bxiles which enter tho phar 


wJiidj lodge In tlw pliarynx proper arc usu 
ally slurjv-poinicd objects luth os pltu 
tacks and small fish bones. These usually 
lodge In tlw faucial tonsil or the t<msJl fossa, 
iJw Ungual tonsil on Ow base of tlw tongue 
or in lltc lateral pluryngtal wall bJilnd tho 
IMSvtirior uillar Occasku^ly one will lodge 
in tlw. valleada hctwxxn tlio base of longue 
aihI IJhj anterior surface of tho epiglottis- 
Cartful KJrch will reveal them and llwy con 
tuiially Iw grasiwd by on upijropnalc forceps 
nml rerrroved. Caution and skill arc neces- 
sary in order tlut llwy are not tbslodgcd and 
converted into an esoplugcol laryngeal or 
pulmonary foreign body 

PiiUhn iliccrilotJuni has its origm from 
tlw pluryTiT but Is often referred to as of 
csoplugial origin because of tlw symptoms 
it produces. 

Tlw surgical operation most fnxpjently 
done cm the phaiynx is rrmovol of the tonsils 
ami aiUnoids Tlw diversity and severity of 
tlw complications producttl by acute and 
duxmic disease of tlw loosils make the re- 
moval of these diseased organs of great 
benefit lodiscrimlnato or mcompleto re- 
moval by inodcnuatcly tnined surgcoos has 
no douU caused harm to some Individuals, 
hot, wJkti tlw proper indications exist, the 
operation can be recommended os being as 
necessary to the Iwalth and vveU-bcing of 
tlic indKlduol as Is tho removal of a diseased 
organ elsewhere in tlw body 

The mdicalions for tonsillectomy and 
adenoldcctomy arc usually quite evident In 
children, gross hypertrophy is sometimes so 
great os to prevent nasal rcsplratioo and the 
tonsils meet in tho midline producing an 
actual block against the passage of food. 
The child is a poor eater and tho obstruction 
to rcsplmlkm when prolonged, produces a 
lypicai "adenoid facies " The child tends to 
be dull and apathetic, nourishment Is poor 
and general growth and development ore 
delay^ Marked hypertrophy can develop 
wltlwut the stimulus of infection and con- 
stitutes a positive indication for surgical 
intervention. 

Recurrent otitis media in children Is most 
often secondary to disease of the adenoids 
and tonsils ana tho removal of these tissues 
has more chance of preventing and eradient 
Ing this complication than has any other 
single procedure. Control of the otitu media 
min i mize s the incidence of future 
and sharply reduces the chance of mastoid 
dls e ni e and Its complicatloiis. 

Ponistent enlargement of tho cervical 
gl a iuis which drain the toasiHar area is often 



234 


Chapter 11 The Head 


tracted. Slooe thli tofection t* violent, oi>d 
more apt to produce tyshanlc complkatlonj 
than if acute toosllllttf, appropriate anti 
biotic and sulfonanilde tberapv ibould be 
riven early and contiooed. If potjible, nntii 
the padcut ii rymptom free. 

Acute infection caused by fusiform baeffli 
and jpirocbctcf in corabiuauoa frequently 
affects tlio pharynx and is known ax Plaut 
Vinccnl* angina^ or trendi mouifi wlien 
tJiete is Involvement of the mouth and gums 
TlUs infeettoa rather typically produces ul 
cerationJ of the mucous membrune and 
pscudomembraoe is often formed Despite 
the ulcerations and the preiettce of pseudo- 
membrane, the runxjunding tissues usually 
do not show os severe involvement as occurs 
in acute bacterial pharyngltli Etaminatlno 
of smoon from the infect^ areas wiB usu 
ally establish tho dlamosls 

DlpkUieritic tonsUlophofyngtilt does not 
now occur fremjootly but, when it does 
occur is most often seen by tho pediatriclaii. 
It must be suspected in any phorynmtif with 
membrane fonnatioa and smears should be 
made for mlscroscopic study The onset may 
be mild with only slight soreoeu of the 
throat or dw onset may be sudden with 
teveie tcocemia and prostration Swollen, tea 


The tissues are shiny fiery red and edema 
lous. The uvula may bo pushed to the oppo- 
site side and the usual landmarks of the aitx. 
are obscured by the swellliig. Fever may bo 
absent The abscess is produced by axten- 
den of the acute infection into the loose 
peritonsillar tissue first as cdJuiitis and pro~ 
grassing to abscess formation. AdmlnJitra 
tion of antibiotics in the ccUuhtis phase ma> 
prevent abscess development, but the com- 
plJcatlon not infrequently occurs during anti 
tuotic or sulfonamide therapy for acute too 
silhtis. During the stage of cellulitis, throat 
irrlgatioos with hot oonnal saline solution 
shc^d bo given at froqueot intervals. Inci- 
sion at Uiis stage u not wise but, when an 
abscess Is formed, surgical drainage is re- 
quired. An incision is made through the 
anterior pillar or through the lupratonslliar 
fossa until pus is reach^ A blunt forceps Is 
introduced throu^ the inclrion to the ab- 
scess cavity and forcibly opened to eadarge 
the drainage tract Belief is so immediate 
that the patlest does not reaent the momen- 
tary pain this procedure causes Core is 
tahep that the patiesf does not aspirate the 
pus Peritoosillar abscess, or quinsy sore 
throat, docs not often occur in chlliea. 

An abscess within the substoaco of the 


der cervical lymph glands ore usually found. 
The breath fias a foul, i)ecullar ooor The 
throat may be red and no membrarre pros 
cot, but usually there ore natcltes of adher 
ent gray yellow or greeuiiK membrane that 
leave a bleeding, raw surface when removed, 
arid whhi quickly re-form. DilFerentiating « 
true diphtheritic merolwane from the pseu 
domembrano produced by the coccaJ ronns 
of bacteria and by fusiform-spirochete infoc 
tkm may bo difflralt, particolariy if there is 
ulceration under the pseudomerobaano. The 
treatment of diphtheria is medical except to 
those mstanccs when membraDe forms in the 
larynx, produdug obstruction that may re- 
quire tracheotomy for lellcf or when the 
may require removal to cradlcato a 
'‘carrier* state of iufocticii. 

PerUonsillnr ahsotss occurs oS a coroplicn 
tkm of acute toosilUtls. Several days oftei 
the onset of the acute tonsil tafcction, and 
■ teems to be 
>atn and in 
the origloaL 
c Impccthle* 
itly and with 
muffled and 
lateral swell 
tonsil lavolv 
, toft palate. 


tonsil may follow or complicate acute toosil 
UtU but Is of Infrequent occuircnce. In tho 
ocute proccu, the patient is toxic, the tonsil 
Is large, byperemk: and firm but not tender 
to touch. The surrounding tissue* are not 
markedly involved- Tho treatment is Inckrioa 
and drainage. A retention evst of the tonsil 
occur* more frequently than an acute abscess 
and is found in a sup^dal area. It Is prob- 
ably produced by the dostng off of a crypt 

A taleral phatyngeol abscess may be pro- 
duced by acute tctoaillitis or a peritonriiJar 
abxcTM Tho abscess fomu external to the 
superior constrictor muscle, /uit lateral or 
poiteriar to the faucial tonsil If poatenor to 
the toosil, ft may bulge Into the pharynx and 
be drained by tncisioii through tJie pharyn- 
geal mucosa- If lateral to the tonsil, remoWl 
of the tonsil will give access for draining 
duough tho pharynx. Extonal drotnogo 
through tlte nock may be accessary Su^ 
ahssttcres can exten d along fasdol pianos to 
dio base of the skull or to the tne^oxtinum 
Esteosioa of a lateral pharyngeal abscess 
may reqidro cxtesisive extemol drakiaEo of 
citl« tho phoryngomaxillary fossa or the 
neck spaces. 

Hetwpharyngcal abscess is a collection of 
pus behind the posterior pharyngeal wall 
anttator to the prevtatcbral fasda- It may 


requcntly when the tamnuca 
Jeaiing. there is a return of j 
[amma tion mOTC severe th^ 

iwallmvlng becomes « 

be iaw can be opened only «ugt 
neat paffl and specdi becomes 
WcL Examinfltioo rev^ 
inc near the upper of dw i 
Intf tbo antenor pillar and Uw 
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l»il5 of twiill or adenoid livitit picxci 
of instnumtiU nxm^Ci and hJowL Ct'Jjeral 
coniiditalioM iiMrludc llimnibopldi^>ill» ““d 
cnibollim sci)tlcciiiia, olidi imnlU and itj 
complicaliotu, atclccioili, lung alrsccvi ex 
accrtulkjn of organic dUcaw. iiK’ningilU 
and dcatlt 

TUMORi» 

Tlu, noM? na>al ilniucs and (Iw nasoplur 
jn\ nuj I)c involved h) l>eniwi or mallg 
nxuit lutnon urWng from un) of tlvo of 
lliiuc found in, or going lo make up tliew 
itnictun.**. fncludctl, tlicrcfon^ arc iumori 
derived from epiilx.Uum cartilage Ixmt, 
connective tUvuo Ijoipliold clcmcnli, CT»dt>* 
Utclium, pigmwit cell* and neural tUkUc. Tl>o 
waino areas mav bo Invaded by lunjor» ex 
tending from adlacemt slnicture'S and. In rare 
Instances, bo the site of mefasJase* from tUs 
lant prinvoiy Icakms. 

AUliou^ the maforil> of tiw timwr* en 
countered in the now: sinuses and tiw naso- 
phai^Tu arc benign, anv tumor lo ihU area 
must bo coQsielcrcd as malignant until 
provod otherwise Tire grow uppcaranco of 
tbo ledon can be very mislc iding. Malignant 
lesions freeucntl) simulate (lie appearance 
of tlio simplest b^lgn tumor common lo the 
area. Cert^ turnon, allhoucb liUtologicallv 
benign liavo malignant ciiaractcristics in 
that the) erode or invade adfacent struc* 
turcs, produce destruction ojid deforroitv 
and result, ultimatcl) in death. The treat 
ment necessary to eradicate a tumor of Uiis 
tyi>o approadic* or cquab (hat required In 
the altaxi on a malignant one. Tlicso facts 
emphosiao the importonco of accurate diag 
Dosls. BIops) of the tissues Is the only DKans 
of achieving proper identification and dassl 
ficatiott. Repeat biopsies ore necessary vvhen 
clinical Judgment is not satisfied by the first 
or rubs^uent tissue rcixirtt. Tlw specimen 
of tissue renxived should bo generous. 

The *>Tnptomi of tumor in the nose, d 
nuscs or tbo nasopharynx depend largely on 
tlio location, size and growth characteristics 
of the neoplasm. The most usual symptoms 
Include natal obstruction nntnl discharge, 
pain referred to the teeth and various areas 
of the bead, paresthesia of the check, bloody 
discharge or bemorrhago from tho noso or 
nasopharynx, eye or visual disturbances and 
extcmxd deformity Most of the above symp 
toms depend on erosion, presiiuo by or in 
vBsioo of tbo tumor and arc, unfortunately 
late symptoms. Although many of these 
symptoms occur after tho tumor ha* reached 
condderabla size or extent, none of them 


gives uny hint of the iMtlxdoglc condition 
xexjMMisibli for svmptonu which arc of suc-li 
umnnon and \vU(esprtad occiirrcncc, Ncltlicr 
uro tlio symptoms Ulpfiil In determining the 
site of origin sintc primar> nasal tumors 
imado tlw sinuses and turnon arising in Uw 
sinuses nwy cause no symptonii until they 
encroach o*i t))0 nasal cavity Tumors of tho 
inaMlIory frontal and ttlmiold sinuses may 
imatlo tluj orbit and produce visual dis- 
turbances. Sphenoid sinus neoplasms can 
also ivTOilucc V'isnal symptoms by pressure 
on llw optic ncTvo or by Invasion of tlio 
cranial vault 

ac-sirs TUMons or me s istL c.it/n 
IND r l/UN tSAL ilSVSCS 

By for tbo most commonly encountered 
benign tumor of tlm nasal cavity and of tho 
paranasal sinuses is the mucous polyp Tlicsc 
oro usually multiple but they octauionally 
occur as a solitary grow tlu A question re 
maiiu OS to w hctlw-T tlicso aro true turrwrs or 
only edematous hypcrtroplUcs of tho nasal or 
sinus mucosa resulting from frequent con 
gest/oos and a rarefying osteitis of tho under 
lying bone. Tlio iTva.xillar% and ctluiKtid 
rinuso aro most often invxilv'cd in tills type 
of rcactloo- Poiyx» from these sinuses nuy 
present In tlvc rvosol cavltv or erven in tho 
nosopharvnx, attached to tlvcir point of ori 
gin by a long narrow pedicle 

A polvp hi the appeorarreo of a smooth, 
rounded, graylsh-pinC slimy tumor It is 
covered by respiratory epithelium and manv 
coiinoplijls and bloovl vessels ore found In 
Uio loose, cdcmalous stroma. Polyps arc 
classified as edematous, fibrous, angf^atic, 
glan<lular or cystic, depending on the rcla 
Uve amounts of tlicsc cletncnti making up 
tlw stroma. Tho appcuancc and consiitcncv 
of tlw polyp vary with the type. Tbo edema 
lou* polyp is the most common 
Tlio symptoms produced bv nasal polyps 
are nasal obstruction profuse waierv to 
purulent disdo^o, sneezing and loss of the 
sense of smell The severity of the symptoms 
Is on tho number and size of the 

S Headache as a result of the severe 
Ongcstlon Is common 
The treatment of nasal polyps is surgica] 
Medical treatment alone Is not effective In 
ali eases infection must be cleared, aDergle* 
controlled or eliminated and other irritants 
avoided- Tho use of corticosteroids appears 
to be of benefit in some case* but, since 
they are not universally helpful and tbeir use 
is not without certain hazards, they cannot 
bo recommended for routine treatment Re 
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an indication of active tonsil mfection, wliich 
may require tonxUlectomv Tbe occurrence 
of a pentoorillar abfccsa u an absolute indl 
cation for toniiUcctomv since tbo abscesi b 
prooo to recur ^vith subsequent attads of 
tormOitu and because tbe potentials ore so 
serious. Tbc crypts In some tonsils become 
enlarged and contain so much debris and 
bacteria that, while not producing marked 
infection of the tonril, Oviv aro responsible 
for foul breath and local Irritation Tonsil 
Icctomv is the only sure means of correcting 
roch a condition 

In addition to these rather dear -cut fndl 
cations ore many letser indications which 
c’ary witl) tbe feelings and beliefs of the 
surgeon, pediatrician or internist coocemed 
Tb^ are usuoUv based cm the effect of re- 
moval of diseased toniUs or tonsils and 
adenoids on respiratory tract and lung dU 
ease, rheumatic fever arthritis pjditJs, nc 
phritis and any other amditkms to which 
tbe tonsil iofecilan li felt to bo a contribut 
lag factor 

Recently the cotrelaUoa between remmal 
of tbe toiuils and adenoids and tncreasod 
susceptibility to poliomv^tis has been under 
invtstigatioa Statistical evidence shows the 
attack rate of poliotnyeUtis foUmving ode 
ooidectomy and tonsdlectomv to be lOMiedly 
lou than w attack rote in the general popu 
lation There is evidence that if poUcan>eIltis 
develops soon after removal of the tonsUi 
uzhI autmoids there is a greater chance of It 
being tbe bulbar type Tbo dov^loptnent of a 
smxnchd vaccine bas made these orgumenti 


In the dissection and snare method, the 
tonsil Is grasped a tonsil forceps and 
dissected aw ay from the pcritoasfllar tissues 
by blunt or sharp dissection with knives or 
scissors or other instruments devised for this 
purpose After being freed superiorly arid 
from the anterior ana posterior pillars a coW 
wire snore is passed over the toasiJ and Jt is 
severed at the base by doting tbe snarB. 
The dissection is against the so-adled oep- 
sole of tbe tonsil and avoids the aponeurosis 
covering the fibers of the constrictor musdei- 

The guillotine method utilize* an instrit- 
menl incorporating a ring which can bo 
doted bv ft blade or cold wire snare. The 
toDsli is pushed through Uw ring, held by a 
blunt hemostatic blade and then severed bj 
4 thorp blade or the tonsil is engaged by 
tbe marc os it is pushed through the rio? 
and then severed from its attachments by 
slowly closing the mare Proponent* of the 
ffulllodne memod dte lessened bleeding and 
U9S trauma to the currounding tissues as H* 
main advantages. 

The odcsuriid is removed by fho use of so 
adeootome or Is scraped from its attach 
ments bs special curct*. The adcsotome is ^ 
boxilko instrument detlgned to fit ti^ Dast>* 
pharynx, the lower ride of tho odenototno 
coo oe dosed by a flexible cutting bladiK- 
The adrTKKome is placed over the adenoid 
with the blade opened, pressed down firmly 
and ibo adenoid severed by doting tbo 
blade The dosed Imtmmtat prevents piece* 
of adenoid tissue from entering the lower 
oirwavs. Lateral exteaiioos ana small mu' 


of little Importanca Dermto die vaedne tbe 
operation ilmuld not be dono when the Inci 
deisce of poliom>elitis in the community is 
high 

Coosdentiously to recommend surgical re 
movol of tho toimls as a procadure which 
will benefit tbo patient 1* a decision arrived 
at after obtaining a careful hlitorv and a 
thorough phytkm examination to exclude 
tbe possibility of other disoase* whacb mav 
bo respoorible for tbe symptoms and aller 
a period of observation of me courw of tho 
tonsil disease. Tbo physical appearance of 
tbo tonrih in most cases, is tbo least Iropor 
tant factor in mailDg tbo dodsian. 

Tbe technique of surgical removal ol tbo 
toiuiis and a^ids has infinite 
and modifications, but, in gtncral, faU 

IntohTOtypex tbal of 
and the gulGoBDe method. There li a 
B to the podttontoe of *e peHent i^g 
the operation each tavtas oiponcDtj for lb 
superianty 


Dontj can be removed by curetting, or by 
offng poneb forceps. 

During tho perfonnance of tbe operation 
C7IIO of the greatest responsibilities of the 
surgeon Is tho maintenance of a clear airway 
at oil time*. Anotiter as important, and inter 
related. Is the control ot hemorrhage. In 
spired blood is one of the frequeot cause* of 
embarrassed respiration. A tne and deaf 
airway at all time* during tbo operation is of 
prirmuy tmpOTtance in preventing the occo- 
sKHul but too freqaent, surgical death. It If 
for this purpose that Intubation of the laiyn* 
to administer tho artesthoria ha* beeo recom- 
mended. 

The complications of tonsillectcKn> and 
odenoldcctomy indude hemorrhagB at tbo 
time of tlie opemtlon or ibortiy after tcc- 
ondary bemorrhage man> hour* or day'* 
pottopcTQtivoly edema of Umj palate and 
uvula ftcuto hifiammatioo vvitn delayed 
Iicoling or more «rkm* compUcattoo pul 
mooaiy foreign body from the inspiration of 
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iivfh bil5 of loukjl M adawld liiiuc 
of ImtrumniU »|>ongt.i and \dood. General 
comiilfcaffon* fnchtdu l)rro<nboj>))l< blUi uml 
t-mbolbnj »no<\lu m\d iU 

conmllcallonv al^lcctuls I\mgi ahkCCM, cx 
actrhjlioij of organic dijcav. nvcnfngHIs 
and dcalh. 

TUMORS 

Tlw nose niwl sluiise* and llw nasoplur 
yn\ nus Iw {n^•uJ^•cd bj bcofgn or maWg 
nant tunion urWng from aji> of dw of 
tissue found In of going to nwlo up tlicsc 
stnJetiirv>s. Inclutleo ihcn.'fori. aro tunion 
dcri\x*d from cpllhcllmn carllUfic fxnK 
ronnt‘ttI\o tissue KtnpJwld elements entlo- 
Uicllum plgtncnl cells and neural IIssul TIuj 
tamo areas ma\ be ln\adcU Irj (utnors ex 
lending from au/acent tlmclurw ami. In ram 
instances, be Uk. site of nKlaslasei from dU 
tant nrinuiry lesions, 

AlUtoupb Uie nwlorit) of ilio luinon cn 
countered In Uio nose sinuses and tlio na>o- 
p)ur)Ht aro benign, any tumor In this area 
must bo considered as malignant until 
prosed oUicTu*Iit, Tlw gross appearance of 
the lesion can bo % cry misleading, Nfallgnaot 
lesions fronucntly simulato Uic appearance 
of the simplest baign tumor common to i)»o 
area. Certain tumors, olthougli Idstolo^cally 
benign liavo malignant cuaractofistlcs In 
Uiat thc> erode or Inv'ade adfacx'nt struc 
tuns, pnxluco dcstrucUon and tWormlly 
and rc^t, ultimate!) in death. Tlw treat 
meut necessary to cnidicalo a tumor of tills 
t\-pc approaches or ckiuoIs llut required in 
the attoA on a malignant ona Tlieso facts 
emphasiio the importaiKu of accuruto dlag 
Dosis. liiops) of the tissues is the ool> means 
of ttclUcving proper Idcnlificutlon and classi 
fleoUon- Kcpcat hiopsto arc necessary when 
cltnlcal Judgment is not uUsficd b> tho first 
Qc subsequent tissue reports T 1 k» specimen 
of tissue rcraowd should bo generous. 

The symptoms of tumor In tho nose, si 
nuses or the nasopharynx depend largely on 
the location size ami growth characteristics 
of the neoplasm Tlio most usual symptoms 
indude nasal obstruction, nusal tlbcftirgc 
pain referred to the tectli and various arcus 
of tho head, paresthesia of the check, bloody 
discharge or hemorrhage from the note or 
nasopharynx, eye or visual distiubanccs and 
external deformity Most of tho above syrop- 
teCQs depend on erosion, pressure ^ or in 
of die tumor and ore, unfortunately 
late symptoms, Altlwugh man> of these 
symptonu occur after tho tumor Jiaa readied 
considerable size or extent, none of them 


glsii ail) hint of tlu. lullwlogic fondllloit 
rcsi^tviblc fur svinptoiiu which ore of sucii 
cmiimoii and vvidcxpriad ocxiimmcc Nclllicr 
atv tho syniptonu helpful In dclmnlnlng tlw 
>1(0 of origin ilncv primary nasal liinion 
inmlo tlw sinuses und tuntors arising In the 
sinuses niuy cause no symptoms until tlwv 
encroach on tlw insn) cav)l> Tumors of tlw 
tnavUlury frontal und cllimold sinuses ma> 
Imado tilt orbit ami produce visuul dis 
liirbanct's Sjilicnold sinus neuplasms can 
also produce visual s)iuploms by pressuro 
on the optic nenc or by Invasion of tho 
cranial vault 

ntN/rv TVJioHi or rue \ tstt cii/n 

iv/> rtit l> 15 IL s/Ntrscs 

II) far tlw roovt comnionl) c-ncountcred 
benign tumor of tlw nasal cavity and of tlw 
luranasal slnuvt>s Is lJu, mucous i»l>-p Tlwso 
afo muallj multiple liut tlwy occasional)) 
occur as a solitary grow lit A question re- 
mains as to wlictlicr tlicso arc true tumors or 
only tiUmulDus liypcTtropldes of the nasal or 
sinus mucosa resulting from frcqucml con 
gestions and a raa'fymg osteitis of (he under 
King bone TIh. madllan and etlimold 
sinuses ore most often Invebed In tills typo 
of fraction PuI)Ta from tlwso >lnus« mav 
present In the nasal cavilv or even in tlio 
itastwlurynx, attaclw'd to thdr point of on 
gin i>> Q lont narrow pcdldc. 

A poKqi lias the ap^Tiranco of a smootK 
ronnilctl, grayish-pink, sllmj tumor ll Is 
covered by respiratory cplllwllum and manv 
coslnoplills and blood vessels arc found m 
tlw loose edematous stroma PoIvjjs arc 
classified as edemotous, fibrous onglcclatlc 
glandular or cystic, depending on tlw ala 
live amounts of tlwso elements making up 
tho stroma. Tlw appearance and cmislstencv 
of Uw polyp vary witli tlio tvpo. The edema 
tons polyp Is tho most common 
Tlw sjTni>foms jHoduced by nasal polyqw 
ore nasal obstruction, profuse watery to 
purulent discharge sneezing and loss of the 
sense of smell Tlw severity of the symptoms 
dc^di on tho number and size of tlio 
poly'ps ffcadadw as a result of the severe 
nasal congestion Is common, 

Tho treatment of nasal polyps is sur^Icnl 
Medical treatment alone is not effective, fn 
oil cases Infection miut bo cleared, allergies 
controlled or eliminated and other irritants 
avoided, Tlw use of corticosteroids appears 
to bo of benefit in some cases, but, since 
they aro not universally helpful and thdr use 
Is not without certain hazards, they conuot 
bo recommended for routine treatment Ro- 
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movd of the polypi by a cold wire snare 
under light topical aneitbejia gives imme- 
diate relief from the symi>tomj In levere or 
loDg- 5 tanding involvcanent the icnso of smell 
may remain impaired or lost Removal of 
polyps usually needs to be repeated at \ary 
ing intervals of time Severe involvement of 
the ilnasei may require eiteniKo smui mr 
gcry with complete removal of the diseased 
membrane 

The importance of the polyp as a nasal 
and sinus tmnor doe* not rest in its fre 
quenCT of occuireoce but in the tcodency 
of malignant conditions to induce a polypoid 
tissue response and simulate the polyp in 
appearance AH nasal polyps remov^ surgl 
caJiy should bo submittal to microscopic 
examinatlocL Malignancy is so often uis 
covered in supposedly simple nntnl polyps 
as to not only warrant, but require, snch ox. 
aminatLon. 

Primary Sbromii, osteoma and chondroma 
of the nasal cavity are not commoiL Small 
papillomas which ore actually cutaneous 
warti occur at the mucocutaoeous junction 
in the nasal vestibule Hkelr location loads 
to constant irritation and they should be 
removed by clcctrosurgery Papilloma du 
rum, which is a true papilloma, occurring in 
the nasal cavity require dlHerenUation from 
a papillary carcinoma. Compete removal is 
required and the tissue must be examined 
microscopically for malignant change*. If 
these paplUamas are widespread, even 
tbou^ tney are benign, their removal 
should be followed by Irradiation. 

Syphilis and tubercnlosli produce nasal 
lesions which require biopsy for ideotiflea 
tlon. 

Rhlnoscderoma, a granulomatous disease 
rare in this country produces nacjl tumors 

Elxtreme hypertrophy of a turbinate or a 
cystic or pneumatixed turbinal bone may 
cause an obstructing mass which requires 
dlEerentlatlon from a neoplasm. 

The benign tumon common to the para 
nncil linuses are the mneous polyp osteoma, 
fibroma, angioma, popiUoma, cyst and muco- 
cele. The patbolc^ of these tumors is Idcn 
tical DO matter which sinus Is affected The 
tymploms depend on the slio, primary loca 
tion and the adjacent stmetures involvod 

Most benign tumon except nasal polyps 
which teod to occur bilaterally affect only 
one nasal aivlty Despite this, a growth 
obstructing one nasal cavity require* a pro- 
virional dagnosls of malignancy because 
unllatendity is a characteristic of cardnonu 
of the nose and tho accessory sinuse*. 


Mucons polyp*, most common to the eth- 
moid and maxillary sinuses may blod sinus 
drainage and result in suppuration 

If those tumors are present in the nasal 
cavity they produce the some symptoms as 
nntfll polyps Osteoma does not produce 
symptoms unlcu tho tumor occlude* the 
sinus curium or becomes large enougb to pro- 
duce pressure on a sinus walL The frontal 
sinus U a verv common site for osteoma. The 
ethmoid and maxillary sinuses seetn to bo 
loss often involved Papilloma durum require* 
thorough removal and tissue examination. 
Cysts other than those produced by degen 
crated polyp* are usually of dental origin. 
Tboio cysts usually grow rapidly and may 
erode a sinus wall or produce deformity of 
tho hard palate or face. Tho surgical approach 
necessary for their removal depends on their 
locatiocL 

The frtmtal sinus, and loss often the eth- 
moid ilnus, may become involved by a 
mocDCcle. A mucocele Is not a true tumor 
but li a retention cyst produced by a ckmiro 
of the sinus ostium wim tho accumulation of 
secretions and exudate within tho mucosal 
lining of the sinus cavity Gradual distmtioD 
leads to erosioc of the sinus wall and, in 
both tho frontal and ethmoid location, the 
orbit may bo encroached upon with dii 
placement of the eyeball downward and 
outward. This produces diplopia which may 
be the only rvroptotn from wlilch the indl 
vidoal seeks rellrf Tho treatment is surgical 
removal of tho diseased tiiiue by an externa] 
approach and re-establishment of Dormal 
sinus drainage. 

The sphenoid sinus is most often affected 
by mucous polyps or by on osteoma. 1110*0 
may produce symptoms of suppuration or 
cause pressure which can result In optic 
neuritis or oven produce exophthalmos 

U4UG!*ANT TUMORS OF THE NASAL CAYm 
AND Tia PARANASAL SINUSES 

Malignant conditions of the nasal cavity 
and of the accessory nasal sinuses should 
always be conilderod to ozift os a single on 
tlty The characteristic* of the disease make 
It hl^ffy improbable one structure is 
involvoQ without some involvement of the 
other and the successful eradicatioo of tba 
tumor may depend on this concept For all 
practical purposes, malignant disease of tho 
nose and sinuses Implies carcinoma. All 
other varieties of malignant tumor* found In 
these areas constitute a very small percent 
age of the total os little as 1 per cent In 
some scries of coses Tho sarcomas constituto 
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iho mjjoril) of llw uiull iKH.-ciitago nut 
card non uj, 

Tlw ijjnplomi protluL-od 1>> niuligrunc) 
occurring In thU area arc i»)t umurul or 
much dilTimU fnmi llvowi producctl It} a 
numlxT of benign nawl >lnni or ikiitul dii 
eases. Tbe basic tj-mplorns ore o\nlnjction 
to nasal brcallilnL n ual dUdurgo and nasal 
bkvding In addition iImtu rru> Iw Ircad 
ache or pain nderred to \arium orcai of ibo 
licad, face or to the Icvlli. Sinus snpp<jral{on 
is cofTuiKm and ma) lu\x kxl to niKalctl 
ilnus lavage Not Infropicntb Uvtro luvo 
been mvilUpUi tooth cvtcacUatxs la on at 
tempt to relievo tlw dmlal pain None of tin, 
s>'mploms can bo consldi.TcU to bo early 
since cadr depends on Uk: cnlargcn>cnl of 
the tumor or on tin erosion or invasion of 
oUtcr structures bj the tunvor Forturuld) 
most carcinomas of llvcso areas develop 
slowly and metastasizo Infrequentlv or late 
in their growlk Tbo svraploms are certainly 
DO indication of the extent of Involvxnncnt or 
of the primary site of the lesion. 

In sarcomatous involvvincnt of the noso or 
sinuses, tbo prognosis depends upon tl>c typo 
of tJic tumor and llio extent of involvenu.'nt. 
Biopsy may show it to bo a spindle cdl 
largo or small round ccU or osteoblastic or 
lympbosarcoma, mclanosarcomo, Qbmsor 
coma, chondrosarcoma or rlubdomyosar 
coma. Tlw only dTcctho treatment is early 
and complete rcroovTiL Some of the sarcomas 
ore highly radloscnsitiv'O and respond so 
vedl to irradiation that it is tbo treatment of 
choice, \V1lh the more radlorcsislant sar 
comas, tbe best results ore obtained by a 
combination of surgery and irradialioo. 

Just as tbe term i^igrvont disease of tbo 
noso and paranasal sinuses implies cord 
noma, carcinoma of tbe sinuses implies in 
volvancnt of tlw maiUlarv or ethmoid 
sinuses. Primary malignant grow'th in tlw 
frontal sinus Is rare Carcinoina of the sphe- 
noid sinus is also rare and, when It docs 
occur is almost always found in an advanced 
state with extension to tbo sella turdca or 
into tbe cranial vault Tbo location of tbo 
sphenoid sinus maVes the surgical approach 
in this type of involvement extremely ha* 
ardous and Impractlcol and irradiation of 
area has not proved a satisfactory tnodo 
of treatinenL Caremoma of tho ethmoid 
sinus tends to InvxDlve surrounding structures 
eariy in Its develonment This characteristic 
compromises the chance of recovTry no mot 
ter what the mode of treatment. 

The dlagnctli of carciDaciia of the linuic* 
Is too oftoi mode in tho late stages of tbe 


dlscoM} Tlvls delay in diagnosis may bo duo 
to syiiiptoins lliat direct nUcnlioti lo ollwr 
arias or lliat rcioiddc synjptoiju of benign 
tUscasc It nui> Ikj cnlirily due lo tiro lulo 
dcxilopmcnt of Uio symptoms or to Uit fail 
iiru of tlw Individual to present himself for 
core. In llursu cases tlw Uinvor may luvo 
produced external deformity or melostascs 
Diagnosis by x ras cwnlnatlon Is often 
made only after bono destruction lias oc 
curmL Any tumor found on x ray c'xamitu 
tion intJst Iw susjxxi and sludieil by follow 
up Illniw Of all abnomul densities in sinus 
X rays ordy osteoma produi-cs a density 
gaatef llun timl produird bv carcinoma. 
TomogranliJc sludic* arc Iwlpful in cUHct 
mining the oxlcml of tumors which Iiavo 
spread beyond tlicir |>rimar> location Ex 
ploration and biopsy sluxdd bo dxxie imme 
dfalely in any ease when tlw diagnosis is m 
doubt lliomy is tlw only means of differ 
cnliating Uie Iwnign from Oic malignant 
tumor Hepeated biopsies with specimens 
being talm from several reorcscntoLlvo 
areas, must bo tiro procedure witcn clinical 
judgment Is not sallsfiexl by a negative rD> 
rt Hm. uhiiiuJtous mucous polyp must not 
ove^looleu os poclbly nialigiunt 

Tiro most commonly encountered card 
nomas of the nose and poranasul sinuses ore 
of the squarrwus cell variclv vvlilch vary 
from slow growing to highly anaplastic 
types. An ocensiomd adcnoi^rdnoma is cn 
countered. 

Tbo successful treatment of carcinoma of 
any organ is never easy but when tbo 
growth occurs in tlw sinuses It is particu 
larly difBcult becauso of tho preponderance 
of bono and tho rdalivo icardty of soft tii 
sue. While tho bono docs act us a barrier to 
extension of tbo neoplasm it also quickly 
becomes infiltrated with tumor Becauso of 
tbo great variation In the manner in which 
these tumors develop grow and invade, 
there can bo no real shindruxlizatlan of treat 
ment Tiro proper attack must be dedded in 
each case and is best a team dedsion involv 
Ing surgeon, x ray thera^t, pathologist and 
internist Tho e.\tcnt ana type of tbe nmlJg 
nancy oad tho phvileal and emotional status 
of tho patient are all factors which influence 
tiro ultimate choice of therapy Treatment 
may be surgery alone, surgery pew^ded or 
foUowrcd by irradiation, or irradiation ther 
opy alone Surgical resection should not be 
attempted wbeu there is no reasonable 
chance for complete removal of tho tumor 
If the case is clearly inoperable, nothing but 
palliativo measures should bo undertaken. 



240 


Chapter 11 The Head 


CtnitraiDdlcationj to surgery varv but the 
cotnmooly accepted ones arc deitructlon of 
the base of the iVull, eitcMi\-o bU^terol tn 
volvemeiit, invohemcnt of the nasophaiyTu 
and distant metaitases Irrodlatioii therapy 
alone wiD give better results in certain ana 
phuHc radiosensitive tumors than can be ob- 
tutoed by surgery and should be the choice 
in such tuatances Surreal removal, some- 
times preceded and always followed by irm 
diatfcra gives tlw best ro^ts in the maloritv 
of cases. 

The idea] surgery of onv roallmant growth 
is wide removal through aormal tissue. This 
requirement con aimort never be met In the 
surgical treatment of maUgnant disease of 
the sinuses. The approarii mav mvolve tho 
site of the tumor onu removal of the grovvth 
requires a certain amount of scraping and 
curetting There is little doubt t^ these 
metbodi disseminate the cancer cells and 
may produce distant roetastuscs The use of 
electrcmngery ( elcctrodlssectlon and electro* 
coagulation) seals off blood vessels and lym 
phntlcs and sboutd minimize tho sprena of 
cancer cells. The use of electrosurgety bos 
made It possible to attack growths impooi 
bio to resnerve tueexasfuliy by datsicai or 
scalpel, surgery In sinus cancer suTRery 
many surgeons beljevo It thmild be us<^ to 
deol with aQ soft tissue esccpdng the sldn 
Incaiion. Tbonnigh diathermy coagulaboo of 
the portoperntive cavity appears to Increose 
the chances of complete eradlcatlou of the 
malignant growtli. Postoperative irradioticjn, 
either by radium or external s-ra> should 
destrov disseminated crili and any micro- 
scopic remnants of tumor 

The first step in the treatment of mahg 
nant neoplasm of the sinus is surgical eipo- 
sure of roe lesion by whatever approach is 
necessary to obtain representative tissue for 
biopsy The next consIdcTaUcm Is tho surgery 
Q^cessary to provide drainage. Superimposed 
infection must be control^ prior to cither 
dcfinldvo surgery or irradiation. Dramugo 
operationj ibould be done even if no faJec- 
tion exists but treatment is to be by irradla 
tion alone. This allows the escape of de^ 
gesjerated and sloughing tumor tissue and 
provides a window through which the re- 
^«nse of d>e tumor to the therapy eon be 
It also permits the early detection 
of any recurrence. The common sites tor 
these openings into the moiUlary ^ are 
throngh the hard palate or sublabioUy 

through the oonine foi^ 

Tlil^cal attack should aim at ronosJ 
of the with a maiRin of healthy tis- 


sue This demands an cxtcnuil approach 
with wide exposure and tho sacrifice of nor 
mol ftructuros If neceaiorv Tho surgical ap- 
proa<d>es described for the treatment of sinus 
suppuration and for exposure of benign tu 
mon ate completely iniidequate In the treat 
ment of malignant ones 

The surgic^ exposure should bo made tn 
the area of ^xxitest involvement. For cx 
ample if the orbit is involved, the contents 
of tho orbit should be eientemtcd. This 
alloM^ easy access to the frontal sinus obovei, 
the mtt.\illary sinus below and the ethmoid 
and sphenoid sinus and tho nasal cavity 
medioUv If the bard palate Is Involved, re- 
moval of half of the hard palate gives easy 
access to tho antrum and all other sinuses 
on that side. Even when it is not involved, 
many surgeons remove tho hard palate as a 
routhie part of the surgery IrradiatiOB 
should ir^ediatclv follow surgery Extern*! 
Imuiiatioo by i ray is preferred in this coun- 
try but radium may bo introduced into the 
tumor area if for any reason this should be 
preferable. 

Irradiation should never bo selected as the 
method of tredtroeot with the idea that It li 
easier for the patlest than surgery It Is very 
often the opposite. Irradiation produces re- 
actions which ore both painful and disfigur 
tng. fUdiatioc in concerocddol doses results 
in definite morbidity The pain and discom 
fort of radiation reaction, sloughing of the 
tumor and stcoodary infection can disable 
tho potieot for a long time The pain of bono 
neciusij can be excrudaUng and mav per 
sist for months or years before sequertru 
tion flnaOy takes place 

The final choice of tho mode of treutment 
Is not on easx decision and subsequent 
erventi may prove it not to have been the 
best Extr^ely radical surgery may restore 
a person to an active, productive Hie, but it 
mav also result in dlsflgureovent which 
mole* him a todal outcast Despite tho 
probability of the patient surviving eitcn 
live surgery tt is roe responsibility of tho 
surgooD to choose the least surgery that wll] 
be effeettvo. The surgery chosen, however 
must bo adequate to enuncate tlie malignant 
growth. There is no partial cure of cancer 

aeV/GN AMD UAUGfiAMT TOMOKS Of TUB 
SASOfHiRTSX 

Fibrocna of the nasopliniyni U an ex 
trerndv vascular tumor found most often in 
young moles between tho ages of five and 
twenty It lx not of frcqmsit occurrence. The 
tumor is so vuscuLir that It should property 
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be tema-J ail anKioDImnna. Tliwinh U b 
bcnlRn, Hem prevenU llw* iiurtl (llint.-uU Mir 
gical pniiilmu in iU unnnsal 
Tbo tumor Rrwi raplHIj QltinU Uw 
naul jpocc It nu> tlam c\ti*n<I Into llio 
ruul cavHtj or l>> finger liLo cvtcnifoni In 
%ado any of tlw klnuvci or llw cranUl \uull 
TIicm’ profcctiiHU frctiuni(I> attacli at po/nti 
of rooutt nuling it apiKjr Out Uk- tunrar 
bas mulHple \Kjinti of origin. It Is conipoKtl 
cbiefl^ of couaectixe Ibwio uitli man\ thin 
hjIIciI Mood envob ulddi lu\x olnimt no 
eontractllo Li)xt TbiTe is no Inn cjimilt 
It ariMTS In x^tlicr a Imud or (M.'dunnilakxl 
base fnmi the 61m>u$ U>iT of (lu. prxnerte 
bral fauria and grows in tin Hin of tiasl 
rcibiamr 

Tl« s>-n\ptonu arc n-ual olttlniction and 
liemorrluRc. Tlw blixxllng nu> lie sc\cw 
and pmUtcnl If tin- tumor Iiuadcs Uw 
ikuU TOcnUl or ocular kvroptoms rru> n> 
suit Extemiun into tlw? sUkucs and Uic skull 
ou\ separate tin superior nuxiliary bones 
aoo pr^ico exophtlulmos resulting in a 
frog face" clcformit) A striking cJiaracter 
istic of tliesu (uniurs is tlicir tcnd<nic> to 
disappear spontaneous!) in ear!) adult life 
Didcrentiation from Uw adimoid mass or 
from a mucotu pol)p docs not present 
mudi of a problem if the examination is 
careful Sarcoma prxiscolj more of a prob- 
lem and the microstopic differentiation is 
not olwajs easy or certain, 

Rcmov-ol of these fibromas by classical 
surgical mctliods is difficult and liazardous. 
They cannot be avxilsed because of Uiclr 
attodraienl to fascia or periosteum, Irrodla 
tion makes the tumor snuillcr and more ac- 
cessible and, perhaps, lessens the tendency 
to hduorrhaga Tbo introduction of electro- 
surgery lias somcxvhat ibnpUflcd Uic surgical 
problems posed by these tumors and Iho 
combination of prcopcratlyo imuliuUon and 
electrosurgery Is the method of choice when 
surgery is ueecssary 

Although various types of sarcomas occur 
in the nasopharyrxx, tM malignant growtii 
most often encountered is tho cpidcnDoId 
cordnoiiu. Squamous cell, slow growing or 
highly anaplastic types and adcnocardno- 
mas are aJJ represented Tbo incidemeo of 


slow growing and an ipIosHc types is alioiit 

TIm. fcjmptonu deixmd on tlio size and 
focation nf llw tumor There may be no 
recoi^lzjblu symptoms before llw tumor 
rLucites u largo sirn or produces metastascs. 
If llw lesion is largo cnougli tlwro is nasal 
nbstnictinn If (lie grotyth crjcroachcs on tlw 
custacliion tube, tlwro may He Iwaring loss 
and mJddJo tar sjTnpioms. Rlood-tingcd 
postnosal drainage is moro comoion tlian 
frank liemorrJuge Pain rcftrrttl to the car 
supraorbital or ocdpilal areas is common 
Extension to iJw liasx of the skiJl may pro- 
duce itivoKcnicnl of cranial nerves most 
ofitm of tlw sixth ninth, lentil, clexcnlh or 
twelfth. MctastJscs cmtacblan tube ob- 
struction middle car infection or cranial 
neno inx-ulvcmcnt may produce llw symp- 
tom leading to dlsttixcTy of tho primary 
lesion. Tlw nasoplianugcal tumor may bo 
so small as to cscapu detection unless the 
ciomiiulion Is exceedingly thorough. A 
remnant of adenoid tissue often persists in 
Uio adult os a moss in tito mfdllDO of tho 
\-nult of tlw nasopharynx Biopsy will differ 
entiate it from a ntalipiont }<»ion 
TIm? treatment of malignant neoplasms of 
iJw nusopJiarynj uhether carcinoma or snr 
coma, is irradiation. Surgery otlwr than for 
biopsy should not be attempted. One of tho 
conlr^dicaUons to surgicid treatment of 
malignant tumors of tho noso and sinuses is 
In\oi\eroiot of tho nasopharynx and this 
opplics equally when the groxvtli is primary 
in (Iw arca- 
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ACUTE OTmS MCDU 
Acute otltii media Is an acute Inflnmmo 
tlon of the mucosa of the middle ear space 
It is the result of a direct spread of infection 
from the nasopharynx via the eustochlan 
tube and Ij seomdary to acute infection of 
the upper rerplratoiv tract 
The pathologic changes observed In tbo 
car vary with tho sevedty of the infection 
and the virulence of the invading micro* 
or^aiusm. In mild infectiooi there ii edema 
of the mucosa with an tntnct epithelium. 
The swelling of the mucosa may lead to 
blockage of the costa rhian tube and some 
exudation of fluid Into tho middle ear The 
fluid is mucoid aad ctraOcdis /i?w ceile. 

\Vben the Infectlou Is severe, marked 
edema of tbo mucosa with necrotb of the 
cplthelhun occurs. The tympanic membrane 
becomes swollen, thickened and necrotic, 
leading to pcrforatlocL Tbero Is considerable 
exudation of fluid containing many cells In 
tho more severe infections, direct spread 
through the adltui od antrum leads to in- 
fection of the mastoid air celli Le, acute 
mastoldttls The continuity of tbo mucosa of 
the middle ear and of the mastoid antmm 
and air cells the concept tenable that 

in any Instance of acute otitis media there 
li tome degree of mastoiditis. 

Pain of suddai onset, re/orrod to tho oar 
and iprKuling to the parietal and oed^ 
areas is the most common symptom. The 
noin may bo steady or lanctnating and 
lovtre. It Increases In Intcnsitv until the 
drum ruptures or until noracratesb relloves 
the pressure of the fluidln the mld^e w 
In the more severe infections, when tho 
mastoid Is involved, tendenieM is presoit 
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behind the ear and is most common over 
the region of the mastoid antrum, on the tip 
of the mastoid process and over the area of 
the ecnlisary vein. 

Swelling behind the ear may occur and 
Is due to Ipflammatioo of tbo postauricular 
lymph nodes or to edesna of tbe soft tiisues. 
When acute mastoiditis is present and 
brealakrwn of the bone occurs subpesl- 
osteal accumuhtioDS of pus may result 
Elevation of temperature Is usual in all of 
the more severe infectiems. A fever may 
range from 38 to 41 C It may be accom- 
panied by rhin«_ 

Hearing lou is present early and the Iocs 
of a coeHfuctfve type. It it usually not 
severe and a threshold loss of approxlituitely 
10 to SO dedbels Is common. 

Hio ear drum shows progressive signs of 
Inflammation Elarly ddatotion of ves^ Is 
noted especially at the peiipheiy of the pair 
Uaua and along tbe handle of the malleus. 
As fluid accumulates in the middle ear 
bulging of the posterior half of tho drum 
occurs and the normal landmarks became 
less easily recogniied. Later there Is com- 
plete bulging and reddening of tbo dnuri 
\Vhen perforation occurs spontaneously it 
is usually In the anterior kderior quadrant 
At the onset of pain and loss of bearing 
appropriate antibiotic and/or tulfoaamldo 
therapy should bo instituted. Until the in- 
fecting organism i^n be Identlfled, broad 
spectrum OTugs are advisable and should be 
administered in adequate dosage. If there is 
any evidence of fullness la tbe drum early 
myringotomy is indicated. Since tbo advent 
of the ontibiotks and sulfonamides, the 
tendency has been to refrain from myiin- 
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p)lnm> Tlic phwJcUn 1>oci» lullrtl Into 
a Kituj of icctirity \n tin clink tl u^potiM) 
of the lulIcnV U> Uu? anliUlolk-^ c v,*, l»> 
lul((« of tlw tiinpcMtnn tcinlkslon of pain 
jnd oIIkt i)n)i>I«nni Tlic fillurc to pnAido 
aiictiuatc drainaRo to fluid cnlrapiKxI In tlio 
middle car Kad^ to Inert juInR iKrnuancnl 
loss of ItcaruiR and to rcciirrnil olitU nutlla 
and niastohbtis. 

In tin, presence of Inflamniatfam of tlw 
drum, mjThigDton)) must Ik iHrfjjrmcd with 
tl>c patient tmdcT oneitlvesia For small 0»ll 
dren, a Rcncral ancsllvcllc Is to In preferred 
for adulU, a local aru'vtiirtic ina\ Ik? adc 
(lualc pnn-Idt^d It Is cari*fnll> adminlsttrcd 
The ancsllxiic of clwlci Is Iknialn i solution 
but It m»ist be usetl u^^h can \ small cotton 
ttick with onl> a small iwrtlon of tlie lip 
moktened uitlt tlk solution Is pLced u^nst 
the car dnun at a point cl»osen for mvTin 
gotoTO) Care must Ik* taken to aeoid contact 
of ibo solution wnlh Uie skin of the cxlcmal 
ondllory canal \ creseenUc tndslon In tlsp 
loucr quadrant of 1)k dnim li made ssith a 
sharp-pointed knift Local application of 
bode acfd and akoltol and frequent deans 
Ing u-lUi sterile cotton tipped applicators 
under direct vision u-ill usually lead to 
bcalin;;. nesolutkm of tlu* infection occurs 
in from one to four uecks In tlic cNtmt tliat 
the mastoid has been Ins'chcd In tlw lofcc 
tioo, healing may occur with odcxpialo anil 
biotic lbcrap> In the process of healing, tbo 
fluid In tlio air spaces of the mastoid process 
becomes organiz^ b) on tognmlli of fibrous 
conncctiso tissue from tho mucosa lining and 
fibrous tissue is formed In an air snaca 
Osteoblasts lay down new lamellar bone 
tbo air space becomes con\crtcd Into 
fibrous tissue and ^c^v bone with very smoU. 
air-coQtainIng cavities In tho esent that tbo 
Infection is not overcome by Ukj antibiotics, 
decoinfleation of tho bony tmbceulao oc 
cun and an abscess forms in tbo mastoid. 
This necessitates surdcal dminaga 
Signs pointing to the necessity for surgical 
intervention in mastoiditis are 
1 Persistent discharge from tho middle 
car for more than four to six \vccks after 
adequate antibiotic therapy 
2. Persistoit tendcmeis over the mastoid 
*irea in spite of adequate antibiotic therapy 
3 Sagging of the posterotuperlor external 
jmaltory ca n a l wall indicating bony break 
down in the air cells around the antrum. 

^ Perslstoit elevation of temperature, 
o. Evidence of spread of Infection to ad 
*tnictures, such as the lateral rinm 
^ the meninges Confirmatory evidence 


«f Ikiiiv brcakdouTi nu) bo obtained from 
i(H*ntgenogramj of tl>o mastolds. 

TIk? o^KrTaHoo for aaito mastoiditis is do- 
sIgfM*d to promote drainage and to excise 
disc ivctl tissues. Tho iiKrisIon of cIkjIcc Is a 
postjiiricndor one wlildi Is made Uiroogli 
iIh skin superficial tissues and t^ostcum 
to tin l)onc Tlic periosteum is reflected and 
llie cortix LXiKJS^ Tlio cortex is entered 
with a round ailting burr Tlw mastoid air 
ctlls arc tlwroiiddy txcnlcratcd and tlm 
slKirt process of tno inctu )>ing in tlto aditus 
ad antrum is sisimlized, tho aditus being 
sliglitK enlarged to petWt free drainage 
from the middle car After oil llw cells ha\o 
Itecn careful!) c.tcntcratcd and tho land 
marks clcarl) visualized, die Incision is 
closed In la>cTt, care being taken to approxi 
male tlte pcriosleiun. A drain is left in Uk) 
lower ci^d of the wound for a few da)*!. 


SEROUS OTITIS MEDU 


Serous otitis medb is tho result of obstruc 
Uon of Urn euslaclilan lube leading to im 
proper ventilation of tl>c middle car Tliix 
mav occur as a result of an ocuto rcspira 
lory tnfccikrn or from obstruction duo to 
allcrg) It mav occur in sudden descents in 
an aijplano ulum the custachion tube docs 
not open Qdct|uatcl> (aero-otitis) Eusta 
clilon tube obstruction ma> occur in asso- 
dation wtth tumors in and about the region 
of tho phaiv-ngcal orifice of the tube. This 
slKKild DO aJ\va>s borne in mind The s>Tnp- 
tomi and signs of serous otitis arc a suddra 
loss of hearing in tho oITcctcd car a sensa 
lion of fullness, tinnitus which is described 


frequenUv as a roaring sound or os a pulsat 
ing sound in the car and is extremely anno> 
Ing, and autonhon>-tho patient states tliat 
when 1k> speaks his voice sounds to him “as 
(liough his head were in a borrcL" Examina 
Uon of tho car reveals a peculiarly clear 
appearing drum Tho drum is slightly re- 
tracted in those subjects in whenn tho 
middle car is not completely full of fluid, 
a fluid level may bo teen both in the pos- 
terior and anterior parts of tho drum. In 
those patients in whom the middle car is 
completely full of fluid, there is a character 
Iitic appearance of tho drum In which tho 
short process and the handle of the malleus 
aro pocullariy prominent and seem to be a 
dear wliite The rest of the pars tenia has a 
distinct lemon yellow color and the drum 
anpcari transparent It is not unusual to be 
to ^gh mch a drum, rtiucture, 
in middle ear the niche of the round 
windotv the long proem, of the incui and 
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ACUTE OTITIS MEDIA 
Acute otitli media is an acute infiamma 
tion of the mucota of tbo middle car space 
It ii the result of a direct spread of infe^on 
from the nasopharynx via the eustachlan 
tube and is second^ to acute infection cf 
the upper respirotorv tract 
Tbo pathologic efianges observed in the 
oar vary \vfth the severity of the infectiem 
and the vimleaco of the inv'ading micro- 
orgoniem. In toild Infectioni, tbcxo u edema 
of the macosa with ao intact epithelium 
The rwelUog of the mucaasa may lead to 
blockage of the cxistacMon tube and some 
oaaidatioa of fluid into the middle ear The 
fluid is mucoid and contami few cells 
When the Infectloa is severe, marked 
edema of the mocosa \vlth necrosU of the 
epithelium occurs. Tbo tympanic membrane 
becomes swollen, thlciea>ed and necrotic, 
leading to perforatkm. There is considerable 
e tiidr>Hf>n of fluid containing many cells In 
the ntoro sever® infections dirert spread 
through the adltus ad antrum leads to in- 
fectioa of the mastoid air cells ieL, acute 
mattolditl* The continuity of the mucosa of 
the midie ear and of the mastoid antrum 
and air <yn« maies the concept tenable that 
in any butane® of acute otitis media there 
is tome degree of mastolditis- 

Pain of sudden onset, referrod to tbo ear 
and spreading to the parietal and oed^ 
areas, U tbo roost common symptom Tbo 
pain may bo steady or landnating imd 
It Incroeses in intensity until the 
drum raptures or until parac^esb r^-es 

tl» pressure of the floidln ^ mid^ w 

In the more severe Uifoctloiu when the 
mnrtnid ii iovcivcd, temkniaJ to present 
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behind the ear and is most common over 
the regicn of the mastoid antrum, on the Up 
of tie mastoid process and over the area ^ 
die emissary vein. 

Swedtog behind the ear may occur and 
is due to inflammation of tho postouriculor 
lymph nodes or to edema of the soft tissues. 
\Vhe» acute mastoiditis is presast and 
hre^down of the bone occun, lubperl 
osteal accumulations of pos may result 

Elevatics of temperature is usual in all of 
the more severo in/ectioos. A fever may 
range frtan to 41 C. It may bo accom 
panled by chills. 

Hearing loss is present early and the loss 
is of a conductive ty-pe It is usually not 
severe and a threshold loss of approximately 
10 to 30 decibels is common. 

The ear drum shows progressivo rigni of 
inflammation. Early dilatation of veuels is 
noted especially at the periphery of tho pars 
tensa and along tho handle of the malieus. 
As fluid occumolates in the middle oar 
bulging of the postericjr half of tho dnitn 
occurs and tbo normal landmarks become 
loss easily recognixed. Later there Is com 
plete bulging and reddening of the drum. 
When pefffamtton oceun spontaneously it 
is usually in the anterior itderior quadrant 

At the onset of pain and Joss of hearioft 
appropriato antihkiac and/or siflfonaml(& 
therapy ihovdd be Imtjtat^ Until the in 
fecting organism can be ideutiflod, brood 
spectrum drugs are advisable and should be 
administered In adequate dosage. If there is 
any evidence of fuUoeti in tho drum eariy 
myringototny is indicated. Since tho advent 
of the antlbiotJcs nnd sulfonamides, tho 
tendency has been to refrain from myrin- 
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Irctl into Cbrouj liiiiio niul a tnio oUlu'iho 
ilcafnci^ follow*. In tlicsc wihfixU, "o luivo 
u-cii klraiuli of filnon* liwno bljulliiR Uown 
Uw o«ilctilar cluin ojid giving rivu to a ««> 
diirtivo dcifncis a’w.inljUnn llinl of olo- 
kdcmsi*. Haiilv h» lulicnl* in wlmm tlicro 
is a coiukkTaldo accumulali<ni of imictii in 
Ukj middle cor with blocUiRC of boUi of llio 
round window and inimohillAatimi of (lio 
osiictilar duln, lK.aring lovs will Ik; pro- 
found with aJl llw cluractcristics of i>crcxjv 
tls'o dcafnes*. 

ClIKOMC OTITIS MEDIV 
Clironlc otitis media is (Ikj rc'sidt of un 
resolved aculo olitis niedia. TIk; iKtUenl 
complains of a dirunlcall> dlsdiarulng tar 
with some loss of Ivtaring aeuit) 'II 1 I 1 dis 
ease mav ho classiSed into three 
T>po I is cliaracteriaed b) an intc'nniUcnl 
or constant discharge from the car vvhicli is 
frcqucntlv scant) and bccon>ci inoro profuse 
when a respirator) infection is presenL Tlic 
discharge U mucoid and, imuer ordfrur) 
cooditioos of cleanliness. willKXil odor Tl»o 
dlsdurgc ma) ctaso spontancouslv on!) (o 
recur with the nest respirator) infection Oo 
cvamlnation of the car dicro is seen a per 
foroboo usualK in Ute onlcroinfcriur <{uad 
rant which ma) bo small Hie licaiing in 
such subjects is not rcmarkablv depressed 
eommonl) from 10 to 30 decibels of conduc 
tivo loss being found. Tbo discharge from 
the car Is duo to a low mdo infection of 
the mucosa of the middle car and of (lio 
eustachian tube with scerction of mucus 
from the goblet cells in tho eustachian tubo 
and in the mucosa of tho middle car 
T)™ 1 cfarooic obU* media is a condition 
whki is not dangerous to life. Surgery 
should bo aimed at restoration of function 
rather than excision of dlicasa Of porn 
mount importance I* altcmtlon to tlw naso- 
phoryux with the object to eliminate an) 
chronic upper respiratory infection either in 
the nasophai)!!! or In tbo rinuscs and also 
to prevent rocurrent aculo infections. 

If the ear canal is wldo enough to pcnnil 
adequate operating space the p^oration In 
the drum can frequently bo healed by 
myrinmplast) 

In this operation, tho superficial layer of 
CTitbelluro from the drum ii removed and 
the edge of the perfomtloo freshened. Tbo 
epithelium is removed for approxlmatel) S 

all around tho perforation. Then a 
thick spUt-thlcknoii graft li taken frotn some 
area of skin that Is not hair bearing and the 
graft placed over the perforation and lightly 


iMtkcil in wllh wllon lulls Tills should bo 
lift witlioiil Inlcrfcrcnco for ten tla)T Tlw 
obJcxUvc ol closing llw perforation U to 
rclubllitatc iho palfctit so ihut Ikj may get 
walcT in llw car wllb impunity may go 
sw-imniing. etc. Tlio oiitraHon also will often 
improve llio licaring lo wllbin normal limits 
imn'idc'd tlicro is no actual fivatlon of the 
ossicular cluin 

Local llicrai>) to tlw car consists of clc^an 
liiicss for vvIiJch applications of boric acid 
and alcolwl oru used 

Tlw patient with t)lHJ 11 clironlc otitis 
nied/j corojjljlns of a constant foul smelling 
disclurgc from the ear Tills dlsclurgo mav 
tw profuse is constant and in spite of oil 
ciTorts of cleanliness is malodorous E.xam- 
ination of the car slwvvs u largo perforation 
frevjuenllv oct:nj))-ing most of die pars tensa- 
llic liontllo of dw malleus ma> be retracted 
and appear forcslwrtcnccL Tluj medial wall 
of tlw t)Tnpanum ma) bo covered with 
granulations or one nu) see iwl)!!* filling 
tlw cvIcrmJ auditor) canal TIk. perforation 
of tlw drum is cc’Ut^ and docs not involve 
ihc annulus or margm of dw drum. Tlio 
pailwlogJc process in diis instance Is oao of 
a low grade osteitis of die ossicular chain 
or of the bon> trabeculae in dw cp{t)'m 
panum and hv'not)mpanum and of dw 
peritubal air ccl^ The Iicaring is usuall) 
marked]} depressed and eommonl) 40 lo 50 
decibels llu-cshold loss for tbo pure tone* is 
found. Tlio bone conductioo in most in 
stances is good, but if dw diseaso is present 
for a long time more and more nerve in 
voUement may occur so that booo conduc 
Uon b depressed. Because of tho inacccssl 
bilitj of Uhj disease process to medJeutioa, 
locuJ (rcolmcnls to tho middle car arc, as a 
rule ineffective In some subiccts. It Is 
possible to dlsplax:o antibiotic solutions Into 
dw nilddJo uir and effect remission of tho 
disease. As a rulo, however euro can ooly 
bo effected b) radical mastoklectom) 

TyjK? Ill cnroolc otitis media Is a condl 
tion wliich is potcntiall) dangerous to life. 
The discharge may bo intermittent and on 
occasions scanty The bearing Is usually 
raxxl, a threshold loss of less man 15 deci 
DcU is not uncommon Tho perforatioii, 
which is marginal Involving the annulus. Is 
usually seen in the posterosupeiior quadrant 
of tho drum, through tho pan flaedda or 
sometimes extending to the onlerosuperior 
nortioa of the drum On occadoni, the per 
foration is so small that it is difficult to 
visualize without adequate magnification, 
sometlroei it may be covered W’ith a small 
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tho incudojtapediiil Joint, and the tendon of 

tbo itspediui rmucle 

Treatment coniriiti of evacuation of the 
fluid from the middle ear by paracenteaU 
For tbii no anearthetic iJ required. It 1» ptef 
arable not to prepare the eileTnal andltoiy 
canal by any deanting. If wax and debris 
obstruct a dear view of the drum, thev cam 
bo gendy removed \rith cotteso Upped appll 
cator*, bet application of antlioptics or 
deanrtng agents in the canal sh^d be 
avoided- An adequate tpeculum and good 
iUumination arc essential and \vith a very 
•harp paracentesis knife a small puncture is 
made in the inferior portioo of the pars 
tensa. By the u»e ol a poeumatic otoicopo 
fluid may bo oipirated from such a perfora 
tion or wilh the use of a traall fucUon tip 
the eoT mav be evacuated. It is essential at 
this time that the eustachian tube be inflated 
to insure complete evacuation of fluid from 
the middle ear After such a procedure the 
hearing is retumod to rtorcnal almost imm^ 
(Lately In most cases the perforation heal* 
by the day foUmving treatment and the 
conchtlon is cured. 

When there ii a persistent recurrence of 
flnid in the middle car further elloioj^c foe 
ton must be tou^t Is many of th^ pa 
dents allergy is toe cause. It should bo ro' 
peated that in the presence of serous otitis 
the gr<ntest attention should be paid to the 
nasopharynx to eliminate all pouibUitlet of 
tumor It Is not infrequent that serous otitis 
u the only early evidence of malignant dis- 
ease in the nasopharynx. 

E.'caintnatkJo of the ear roquires the use 
of a pneumatic otoicope and with this tn 
strument it is seen that in serous otitis the 


toid cells being removed, fluid still accumn 
late* in the ratddle cox from the middle car 
mucosa. In patients with chrooic diseaue in 
whom fluid reaccumulatei in the ear the in 
sertion of a mall polyethylene tube throng 
tbo pars tensa into the ftiferior portion of the 
middle ear is recommended and has boen 
found successful in many This 

tube may be left in place for a \yeck or ten 
day* and, when tbo car is dry the tube is 
removed and the perforation closes spoo 
tancoissly 

CHRONIC AtUCOUS OTITIS MEDIA 
Chrtailc mucous otitis media is the result 
of a low grade infection in tho middle ear 
or is duo to the Improper treatment of acute 
otllis media of low yirulcoce. Nowadayi, 
more and more cosci of chronic mucoo* 
otitis are observed in children who have had 
acute otitis media treated yvith antibiotics 
without the benefit of myringotomy Hw 
conuaoo complaint is difficulty In hearing 
Tbo deafnets is found to be of a conductive 
In mucous otftis the drum is thickened, 
dull and has a peculiar creamy appearanoe. 
With magmflcaticin and with the uso of a 
pneumatic otoscope Oic posterior half of the 
drum is seen to be tllghJy full and does not 
move ad^uatoly on positive or negative 
pressure 7^ landmarU are visible but are 
•lightly distorted by the thickened appear 
anc« of tbo drum and its immobility The 
tnealmcot is wide inyrtngotornv and thit 
must be ikmo vvith the patient under general 
ariesthesia. It is not poisiblo adequately to 
evacuate the middle ear of mucus vvlth tlfc 
patient under local anesthesia because frc 
quently such e\ acuotion necessitates the use 


ear drum will not move normallv There 
leemi to be always a “spUntUig of tho drum 
when fluid occupies tho middle ear space 
Evacuation of fluid from the middle car mav 
be accomplished on occasions bv eustadblan 
tube hnfiHtioa alone. If tho ^tient is plocod 
in such a position that the aSocted ear is up- 
ward and gentle inflation done bv IVahtajr s 
method, fluid may bo evocoated from the 
«air as air replaces it This method, however 
does not always completely evocuato the 
ftuld nnd paraceatesii is the prcfcittblo tr<aa 
ment In sonve Instances, fluid re foims to 
the middle ear to spite of paracentesis and 
in spite of all efforts at medical th^py to 

cooBol oU-sgio ond forto"-, 1“ 
Biblccd » .tasvlo majtoldrctany ha. hem 
retioinKodcd. Wo do oot reoonmOTd 
tohleftomy for tboo paHonl. <a it to 
OUI raperienco that, in .plte of idl tho in» 


of verv strong suction and sotnetime* of for 
cepa Any trauma to tho promontorv causes 
considerable pain Wo have found it nocc* 
•arv on many occosioiu to moke two iod 
•ions ono to tho lower part of the drum and 
a countcrtocirton high anterioriv to ollmv for 
tbo eotranco of air os tho mucus was being 
evacuated. Tlds mucus is tenacious, sticiv 
and scraetimei U extremely difficult to re 
move Inflation of the eustachian tube after 
myrtarotomv and careful aftentloo to tl >0 
naaophoryns arc important It is fortunate 
that to mo*t patients in whom mucus has 
been evacuated fro m the middle ear It will 
not re-form and tbo patients bearing is ro- 
storq(L Occasionally with subsequent mild 
respiratory infcctioiu further accumulatfoo 
of mucus may occur In the event tlut do 
tteatmenl is prov-ided, it is not infrequent 
for such mucus in tiuj cor to become organ 
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untuujl dul there u ill be on Intact owJciilor 
chain, so generaJK the lncn< ami nullcus 
must ^ rcmosvtl TlilJ is accompllslsctl 
while pn:v:T^toR llw t^nponomcalal skin 
flap and an> of llw pan lensa i»s3»blc khs 
eased mucosa b remosed from tlio pron^m 
ton but tlw eustichlon IuIk, Is not curetted 
Perforations In the i>ars tensa ore closed 
b\ a tjinpanomealal Hap or bs a thin full 
thickness skin graft Tlic l>-nipanomratal flap 
or skin graft Is packed down onto llsc licad 
of the stapes. \n attempt Is nude to create 
an air-containing space between the custa 
diian tube and the round window Tlus is 
usuollv possible b\ tlie use of a small amount 
of Gel loom In tiio b>-pot>misanum whldi, 
when absorbed, Icasx's an air sp.ue Wlsen 
such an air space con be obtained and good 
contact Is nude between the skin graft and 
Uu: bead of the stapes lusiring U reinarkab!) 
restored. 

DE-VFNEiS 

Deafness mas bo cooductlst or pcrccpthv 
Cooduithc deafness results from interfer 
cnee with sound Impulses reaching (he Inner 
ear bs occlusion of the cxlcnul auditor> 
canal, b) wax, foreign bodies loEammalion 
or tumors b> of the middle cor 

structims os in otitis medio, either acute or 
chronic, in which the contlaultN of the ossi 
cular chain is broken or in which adhesions 
may form in the middle cor by ficotioo of 
the ossicular chain os In otosclcrosu. Wlien 
sonnd Impulses reach the Inner cor but are 
not pcTccisTd or corrcctls InUrprctcd, there 
Is percepth*o deafness. This ma) be duo to 
a lesion In the end organ In the cochlea or 
to lesions In the cochlear dlsixion of the 
ei^th ncr\e or In the central cerebral path 
waj'S- 

Testi of beanng arc performed with tun 
ing forks and audiocDeten. Fork tests ore 
qualitath'e tests and they compare the pa 
tkmli ability to hear by booe and air con- 
duction. 

The Rlnne test compares the patients 
hearing by bone and air conduction. Nor 
nuDy ubCT a tuning fork Is struck and the 
stem held on the mastoid process, the sound 
can be beard m the homolateral car for a 
certain number of seconds. After It has 
ceased to bo beard behind the ear and the 
tines of the forks tbai are held dose to the 
external auditory ranni, the sound is again 
percei\-ed. This is termed a *‘positi\c Rinne." 
In perceptive deafpcss the Rbine is positis-o- 
in otbtt words, the patient will bear longer 
by air conductloa than bj bone conduc 


tion In conductive deafness live contrai> is 
Inio and the patiemt will ivtar better by bone 
ctmducllon llun Ik- will by air conducUoo. 
This is termed a “negative ninDc" 

Tlic Weber test compares live ability of 
the two can to ivtor bone conductioo 
Tlic tuning fork is stmek and live stem held 
on iIk. verte-x of live head or on the upper 
incisor tcctlL Ulien live luaring is uncriual 
in live two tors, iJm. sound will be referred 
to live better car in perceptive deafness and 
to live worse ear in conductive tkafnesS- 
TIm. Schwabach lent compares the abihtv 
€>f die pjlu-nl to hear by ixmc cooductlon 
with tlul of tijc obKTVLT Thc tuning fork is 
struck and Ivcld on live observers mastoid 
process until Ivc can no longer hear It and 
liven on thc patients mastoid process and 
vice vx-fio- In perceptive deafness, assum 
ing Uut thu obs^cTs hearing is normal, the 
patient will not Ivcar os well by bone con 
iluction as will the observer the other 
hand assuming tlut the observers hearing 
is normal in conductive deafness thc patient 
will hear for a longer period than the ob- 
server Fork tests, thererforr ore qualitative 
tests of live Ivconng and dx^crentiate be- 
tween perceptive and conductive dcafocss. 

Audiograms measure the patients thresh 
old of hearing and are plotted £o rebtfon 
to the entabUshed normal. Audiograms ore 
made ciliier witii pun. tones usu^v at oc 
tave intervals from 12S double vibraboos 
up to 8192 double vibrations, or the signal 
instead of jvuro tones mav be speech. A pure 
tone audiogram measures oalv (he pabents 
threshold of hearing for pure tones. Speech 
audiograim measure not only the threshold 
of hearing for spcctdi, but thc ability of the 
patient to understand speech when the rig 
nal is given at an intensity easily beard 1^ 
thc pabent Therefore it measures not onlv 
the threshold but the suprathreslKiId areas 
of bearing for sivcech. Tbo importance of 
speech testing cannot be ovexestiroated m 
relation to rehabilitation of patients for 
ev'eryday life To tnuubte pure tone 
into losses for speech Is not fustiflable 

PcTccptIce deefness mav be congenital or 
acquired. In the cortf^cniioJ tvpe the parents 
ujuahv notice that their child is be- 
came he may not develop speech at the 
normal tune or he mav not respond nrto 
quately to sounds. To dismiss parents of 
such a child with the remark, “there Is 
nothing to be done" is inexcusable. These 
pa^b need encouragement from phyriciam 
and they sWd be told that. althouA there 
is no medical treatment which can restore 
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tlry crust which may be mistaien for ocm 
men- In almost every IrutaBce a hlstorv of 
previous ear infection In childhood can be 
obtained and on careful examlnatlnn it will 
bo seen that through the perforation one can 
obtain Gai.0* of desquamated epllhciittin and 
scanetimei pus If pus is nrcscnt, it tn>ari 
ably has an eitrcmely unpleasant foul odcar 
OccaiionaBy there are granulations and al 
most al\vays cbolesteotosis Cbolosteatods 
occurs wb^ there is metaplasia of tbo 
squamoos epithelium throo^ a marginal 
pmoration of the drum and a continued 
growth of such epithelium into the epltyro- 
ponic space mastoid antrum and middle ear 
In the presence of an acute exacerbation in 
such an cor intracranial comnllcatioas are 
frequent and may occur with distressing 
suddenness. It has been thought that the 
absorption of bate which accampaniei cbo- 
Icsteatoiis is due to pressure of clesquanuUng 
epithelial cells which are unable to be es 
truded through the small perforattoo- Hmr 
over on exmninatiem of the sections of 
ossicles removed at operation to patients 
with cbolestestosis it Is sees that the sub* 
cpithcUal ooonecttvc tissue matrix extestds 
aloog the havertian canals throu^ the peri 
ostem la>‘er of bone to come to ha adjacent 
to cnlcificd cartilaginous rests in the exkchoo* 
dral layer In many instances, diesc arc seen 
to bo undergoing dccalciflciition. pooibiy 
from chemical 1 ^ In these patients an 
acuta surKalmpawd infection mnv etteod 
through the bone and giv-e rise to Ubyrinthl 
tis, epidural abscess or lateral sinus throro 
bods In many tostances acute infection 
sui>eriinpo»cd on chronic type III otitis moy 
le^ to Drain ohsoMi presumably by retro- 
grade duxanboiis of the vessels fa the vicin- 
ity Surgery in the tyw Ul csir ii aimed at 
fffr^fSrm of diseojo and pnsservatKMJ of funt 
tiOEL This is usually oaoroplished by a 
radical mastoidectomy 

In any patient with chronic otitis media. If 
there is snpertmposed an acute infection 
complicatiaii arc possible. They are lateral 
sinus thrombosis a^ perisfaus absoea mm 
fagitis, labyrtathitii and bcato abscess 
Pain fa the ear and headache, referred to 
the temporal and occipital areas of the of 
fected slij, are fadlcations that infection is 
cjiendfag beyond tbo ear Spiling t<mjpera 
ture wito or without chills. Is an fadlcatJoo 
of lateral sinus tavdvement. A lode of rise in 
iho cerebrospinal 2 uid prmure >vith c(ot 
pretrioo of tbo jugt^ veto hidl^ ^ 
Ability of Uter 

Sick, an increased cerehrosptoai fluid pres- 


sure and tbo presence of cells in tbo cere- 
brospinal fluid are indicative of meningitis. 
Attacis of vertigo with tho production of 
nystagmus or the abUity to produce oystag 
mus on positive or negative pressure fa the 
ear indicate a labyrinthine ^tulo. 

1110 surgical trcatmcait of chrotiic otitis 
medio is aimed at excision of diseased tissue 
xvith preservation of frinctfoa wherever pos- 
sible 

TympanopUuy In those cases of chronic 
otitis media fa which there is a large perfor 
atioo of the pore teusa, but fa dii- 

charge is absrat and no active infection is 
present, the hearing may be improved and 
the ear made safer by closure of the perfor 
atiofi by a skin graft. A very thin foil thick 
ocss graft is tales from oehfad the ear 
Through a large ear spccuhnn under mag 
nifleatbro, the edges of the pcrforatloa are 
freshened and the epithelium recooved from 
the drum and from the skin of the caxud for 
approximoidy cm frtnn the edge of tbo 
p^otatioc. Tbc graft li now placed against 
the freshened area and hold fa with ajroro* 
piiatc packing for approximately ten days- 
The patient is ouitiontd against nose blow 
fag. Such grafts take fa a high percentage 
of cBses and, with closure of perfbfBtios, 
hearing is improv'od and the likelihood of 
subsequent acuto oxacerbaUons is laiscnecL 

Radical Masiokfatiomy This procedure 
Is performed fa those coses of chronic otitis 
0v«dfa fa which the bearing is so far deteri- 
orated that any restoration is impossible. 
The cndaural approAcii is profctoble os it 
affords the most direct route to tho disease. 
Ail diseased cells fa the mastoid are exen- 
terated. Tho bridge over the oditus od 
antnun is thinned and removed ’Ihe outer 
attic 'vall is removed and tho raftympanmn 
is erposedu Tbo facus and mafreos are re- 
moved and the lm»tytnpanic area thor 
oughly exposed by lowt^g the facial ridge. 
The tesisor tymp^ musde is removed and 
tho ewtaddan tube and peritubal celii are 
curetted. Ail mucosa li rarooved from the 
middle car Tho custnchfan tube Is plugged, 
preferably with bone taken frwn tho superior 
Ulac crest A full-thlcknois graft taken from 
behind the oar is placed fa the middle ear 
and held fa with proper peckfag- 

ModiCed Radicat Mautoldcctooiy In 
those cases of cbrooic otltii media In which 
there is little dcmcmstrable perceptive lois 
of beorfag, every effort shoold bo maxlo to 
restore the conductive loss, Tbo objcctivo of 
surgery should be to dirnfasto the d f i et ise 
with preservatkn of any norcoal tissue It is 
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\\ Itcn Uii* iv Mii.'ci's.v/ull) Jtxtwnplhlvttl, 
(hen. U an Imnatlialt UnpruvaiH’nl in lu.^ 
InR uhleh can Iw tlLinonilralcO l)> audiom 
clr> In Uk? oiKTJlinj, room. Siilxcw uith ll»U 
operation li at pr«cnt poviiblc in onlv ap- 
proxinutcl) 50 per cvnt of allaupts V oU«v> 
inR mobjlUation of tlw k(a{)cs tJic tjmiuno- 
DKatal flap is i\*plact‘d. No packing 1« 
t>ccciiii> in dw car and litaling U rapid. 

FcncNtraiHm O^K-raiuKi \u cntLanra) in 
cbion is nude and Mjffidajt maituld cells 
eemtiTatcd to make |K)vjll)le iIkj apiJroatli 
Id (ho Itori/onlal canal and its anicrinr I’nd 
The (ncus and lH.ad and neck of (Im nulk’us 
arc renwed af(cr the t\miunome ital flap 
has been motulizetl and cut 71 h> flap is 
thonnjR]i]\ ekamed of aQ> bom diips and, 
under Iiigli magnifleation tlh. fc-nestra Is 
nude antcriorlv in live aminillatcd end of 
the borizDnlal canaJ TIh. fenestra usiull) is 
approumatcl) 3 to 4 mm. in lengUi b> I to 
L5 mm. in uidtlu Ulven ibis lus bevn 
dcanl) accomplhlu.’d, Uve tN*mpanmncalal 
flan is placed Qnnl> agaiiut live fenestra and 
bcid m place u.idi packing TIh. nnulu from 
fencstralvon lus-c Iveen successful in olwut 
&5 to 90 per cent of ideal eases aod Iveanng 
has been maiotained for periods up to four 
teen >cars- 

In comparing the tuo surgical procedurct. 
it is cs-id^t that stapes moUilizalioo is less 
hnmodiatel) tmumallc to dvc patient ami 
causes less poslopcrati\-c morbiebt) Tlio 
dunce of success in restoration of hearing, 
bemrser is infinitely greater ultb fenestra 
tion. 

MENIERE’S DISE.V5C 
Meniere f disease is characterized b> 
nerve deafness tinnitus and vertigo 
The pathologic process in tills disease is 
of increased cndol>mphatic pressure In 
^ media. Sections of temporal bones 
frcTO patients uith Mcnicroi disease who 
tuv’e died from other muioT have shown 
dUatatioQ of the cochlear duct and licrnia 
tion of the utricle and socculo into the am- 
puUatcd end of the semicircular cjiulf 
kieiiciei disease (endolymphatic hy 
dro^) I* primailK a cociilear cU sease. A 
csreful history will re%-eal that the disturb- 
ance of hearing has been present usually a 
lo^ time before the disabling symptom of 
appears. The patient uinully presents 
“Unseu dunplaining of vertiginous attacks 
■with accompanying tinnitus the history of 
deafness has to bo elicited. 

There Is a true aural vertigo The patient 
states that the vertigo may come on sud 


dcniy at any liinc Fr^iucnlly it will occur 
wlvcn he is in IvciL Tiiere is a sensation of 
nl)/t'c(s moving in a rotary fashion or some 
limes (lie patient eumplains tliat Im Iiimscif 
uxiiis to l>c spinning. Tlvo vertigo is usually 
acconipaiiled u> nausea and vomiting and is 
Incapacitating, It may last for a fmy minutes 
ijf for several days Tlvc attacks may occur 
fairly regularly at biweekly or montlily 
intervals or occur frer(ucntJv and at irregu 
lar intervals Tlicrt may be long periods of 
freedom from attacks. 

TIh. tinniliLS it usually a roaring sound 
likened by some to the sound iicard on hold 
ing a sea slvdl to llie car It may be de- 
scnlved as 'tlie sound of surf on tJvo sea 
sluirL " or "of a w ind in the foresL* Or there 
may be on intermittent and much less 
botmTsome bigh-pllchcd ringing. In many 
instances tlie tinnitus cilhiT disappears fust 
preceding a vertiginous attack or may be- 
come verv mucli louder temporarily and bo 
followed by the vertiginous altack- 

ilic patient DoUces a loss of bearing in 
live afTcctcd ear lit usually can state that 
although he htars sounds the sounds are 
distorted and Uiey sound dilTcrcot in the 
two can (dipUcusis) ■Uthougli speech con 
be Ivcanl, it frcqucotly cannot bo under 
stood. The hearing varies considerably and 
patients will state tlut at limes they hear 
"perfcctlv " while at oUver tiroes there is a 
“sens© of pressure or fullness" in the car and 
the Ijcaiing abilitv is impaired. Those pa 
tienls wl)o are musical complain bitterly of 
the dillcrcncc m pilch appreciated by the 
two cars. Many patients slate that loud 
sounds hurt the oncctcd car 

Usually the exaroinatioa of the ear nose 
and throat is umeveaUng, but the functional 
tests will sliou obnonnmitics. 

Fork tats as a ndo give characteristic 
findings of nerve deafness. The Rinne test 
is positive. In the Weber tat the sound is 
referred to the better car In the Schw nhflf4i 
tat the bone conduction is diminished. Cam- 
naiison of Ukj sounds made by a tuning fork 
held dose to each ear alternately reveals 
that the same fork may sound higher or 
lower In the affected ear than in the normal 
one. The sound, too is not dear but Is de- 
scribed os fuzzy " Dlplacusli may be pres- 
ent only in the ki\y tooa or only in the mgh, 
or mav bo confined to only one frequency 
but It Is nearly always present This <hplacu 
sis can be measureo. 

The pure tone andtogram rm eals a thresh- 
old loss of bearing more marked in the low 
times in the earlier stages, later becoming a 
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the coDgenitally deaf patieoti bearing, be 
may be taught to spealc and be able to go 
through hi5 educatkmal yean provided the 
training ii 5tarted early It ii ruggcsted that 
the parents apply at special schools for the 
deaf and that the child shoold start his edn 
cation when three years of age. 

Acquired deafness may be caused by tojdc 
factors or agents. Examples are such drugs 
as quinine and strcptomjcln or various vims 
infections such as mumps, measles and InBu 
mm. In toxic deafness tbe hearing loss is 
coouDonly about the same throughout the 
scale, low tones being affected os much as 
hi^ tones. There is frequently an occom 
panying tmnitui which is extremely bother 
some. The speech andiogram will show a 
threshold leas of hearing vtuymg in degree 
but tbe discrlminatlOD abihty of tbe patient 
Is maiicedly depressed. He will understand 
probably than 40 per cent of tbe words 
which he hears. It is important to realize 
that axxpiired toxic nerve deafness is not 
amenable to therapy and the patient should 
be encouraged to learn "to hear with his 
eyes and with his brain’ rather than with the 
ears and should be discouraged from con 
Hniifll therapy with vitamins and other do* 
tnims so commonly advised. 

Presbycusis occurs In persons of advanc 
tng age and Is characterized by a loss m tbe 
tones. The threshold of hearing for 
speech Is not gready Impaired as the hearing 
for 500 and 1000 cycle tones is cominonly 
good. The ability to understand speech is 
impaired, Le., th^ is a marked disetimina 
tlon loss. 

The tsm casomotor deafness may be used 
to describe such conditions as Meniere s dls 
ease, in which the bearing loss Buctuotes 


Adhesice deafness can be greatiy helped 
by adequate surgery to tbe middle ear and/ 
or by fenestration 

Otosclerosis is a disease of youth. It Is be- 
tween four and eight times more common 
in women than in men. The deafness Is com 
monly first noticed wben tbe subject is In tbe 
late teesis or early twenties and is progres 
stve. Patients with otosclerosis complain of 
tinnitus, of being unable to hear unl« peo- 
ple spealc loudly but of bemg able to near 
peif«^v \vben tbo sound Is made loud 
enough. They hoar better In a noisy place 
tbflTi lo a quiet one and usually well over 
tbe telephone Tbe patients tbeinselves have 
a soft, quiet, well modulated voice and good 
articulation. Examination shows tbe ear 
nose and throat to be entirely normal except 
that, not infrequently tbe tympanic mem- 
brane is seen to be atrophic and there may 
be patches of atrophy resembling healed 
perforations In some subjects in whom the 
disease is acthe, there may be seen a pink 
glow throng the drum which is tbe result of 
vasodilatabOD in the mucosa over the prom* 
ODtory ( Schwartzs s sign) Hearing tests 
in persons with otosderosti demonstrate a 
negative Rinne, an m creased Schwabach and 
m the Weber test tbe sound is referred to 
tbe ear ^vitb the greater bearing lou With 
pure tones there is a threshold Ion for air 
conducted sounds but there Is normal, or 
near-Dormal. booe conduction. 

Speech tests show a threshold loss com 
parole to that of the puro tones and the 
piatient cao repeat corrtttiy ±100 per cent 
of the words beard if they are given loudly 
encnigh (normal discrimination) 

Patienb with otosclerosis may be hefoed 
by mobilization of the stapes or by fenestra 


f rom time to time and may be accompanied 
by tinnitus and dl^lness In early cases it 
is possible sometimes to arrest the beartag 
loss by use of vasodilator drugs. 

Conductive deafness is the only fonn of 
whkh can be helped rordcalfo 
Wax and foreign bodies in tbe external oudi 
(OTy should be removed with care. In 

roost subjects, syringing with warm >vater 
Ij the method of choice for removaL If in- 
.trumeutatim Is necojaiy the iitmort care 
ihould b« talen Dot to poih tho foreign body 
bu^ber Into the canal or thrOQgh the drum 
into tbe middle ear If diffi^ty I. 
tered In tbe removal <d a foreign a 

general anertbetic 

to accnmolatlon of lltod to tbe j^d^ 
ear can be promptly relieved with myiingot 


Stapes MobOization. The operation for 
mobillzatioii of tbe stapes is done under 
local anesthesia through a large ear specu 
lum. An Indsion Is made approximately 
5 mm. from the annulus tympanlcus from 
eleven o dock to its o dock on the right side 
and from one odock to six odock oo the 
left side and the skin Is elevated fr om tbe 
bony fjflnn] wall Tho drum is lifted out of 
the annulus and turned forward so that the 
middle oar Is exposed. Further exposure 
must be obtained by removal of the thfn 
margin of boue of the posterior canal wall 
until a good view of the Incudostapcdial Joint 
and tho foot plate of tbo stapes is obtained. 
With pressure oo dtber tbe incus or oo the 
ourglns of tbo foot plate an attempt Is made 
to mobilize the fixed stapedial foot pJotii 
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imdmldo of llw fadil ncn* t\T ix»kvlhl> 
mlpjit lx? laijutl 1)\ Itcal if llw ana K 
wllifaclonK tUicxl Wfoic IIh tniiinit h oi*- 
plirvl, in riKxl iKillinR tl>c jimkikiirfuix ch 
iko ncnc In an> cxctiI if tlx* pallnil tint’s 
b> mikfnilnnc jln)u i farial poraljit* follm' 
inR lltc ojXTration m) Hmt ilxmltl lx. kivt 
before tlm iitTvc It coiniddrlj ilixtm* 
JHTVkCtl 

Lab>nntItotom) U vimpicf ami prcfcfaldc 
to Mxiion of ll»o dRlilh nerve Uiffereijllal 
MXiton has m» platx* in IIh lualmeni Ixx-aiiso 
iIh. Ixarinn is impalrixl and III preiervalkui 
is not vvortii ulUlu 

TUMOR-S 

Baiipn luinon of iIh. middle tar ami c' 
tenul car art cununonlj llu niult of 
ptiratfon In iIk. tar Hbnmus or filtroin 
pranulatloai and poK-pi mav Ik u.x'ii In t(w 
cMemal tar ttmnnR tlirougli a iK-rforallon 
m (be drum. 

Okieomai ocetjr in the external Ixniv canal 
Tho icldom ^i\x riic to i)'mp(anu unJcM 
thc) inacast in iLo. luiHdentlv to occludes 
the canal and cause deafness- Tlicso turnon 
are small uiuoJK pa'sent on tlic iui>crior 
and posterior aspects of tlx? external audl 
tor> canal and can be removed cosilv 1>> 
ckv*alioa of the slin in tlx; canal onu ro* 
moval of Um mass b> cutting burs or curcts- 

Cbeouxlcetomas mav arise in the mlddlo 
car and mav present in (Iw eitemal canal 
cither tlirougli a perforation of (lx; drum or 
they may be present with an Intact drum. 
They aro not common tumors. 

Cardnoma of the middle car is ruro and 
the prognoris is poor Carcinoma of tho 
external canal mav occur and invade tho 
middle car space. If such a tumor Is found 
early and U removed by an oxtrcmtly nidi 
cal excision the prognoris is fair but recur 
race locally is common An extension Intra 
cnmially Is umxdly the cause of dcatJi Tho 
results of x ray tlknapy of squamous cardn 
oma of tho middle car aro uUapnointing. 

Sarcoma of tho cxlcmol ear wltli extension 
to the middle car Is rare but does occur oo 
caslonally in chiJdrai- 


cap l« warrant stirgcry Plastic reconstruc- 
tion of IIhj external tar is advisable par 
Uctilarlv ill boys for cojiirctlc rcasoni. In 
liu* hilatiTal t isrs it is Important to deter 
mine early wlictlicr tlKrc is licarlnc by bone 
condiicticui unci if so it is possible to re 
coiislruct tlx. middle car and improve func 
(foil and it a later date still further improve 
iicaring by fenestration- Tlio operation for 
lestorinf, llic mlddlo tsir function is cbfficult 
because tlx; Lmbnarls ore distorted- Tho 
cortex of the Ikhk is removed and the mid 
die tar s[>acc fnimil Usually tho external 
audJiofv canal is represtmted by fibrous tli 
sue and the drum is represented by a bony 
plate Ircxiuently the middle car space is 
norma) except that usually tho Incus and 
malleus are dlstortctl fused and in an ab- 
normal position Tlicy arc removed The 
Ixiny plate representing tiro drum is removed 
to an extent which allows for entraneo to the 
mlddlt ear A skin graft Is placed over tho 
defect so caused and attached to the hori 
zontal canal tlms forming a dosed tympanic 
snaev- TIk meatus may bo kept open with 
skin grafting and with pacUog. If odo Is 
succvMuI in re-forming on oxtenud auditory 
caru) and middle ear plastic reconstruction 
of tiro uxtemaJ car may be done at a later 
date ncconsLruction of the middle car 
slxnjkl be done when tho child Is from three 
to five yean of age to avoid poor speech 
lubits which result from deafness. 
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malformations 

Congenital agenals of part of tho ear may 
occur \Iicrotia, with partial or cocnplett 
atiesta or tho external auditory canal wltl 
^ without agenerii of the middle ear moj 
M present It may be unilateral or bilateral 
In unilateral eases it Is usually unisecessar 
^ reconstruct a middle ear as tho beaiinj 
with ono nomuj ear 1« not a mffldent handl 
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flat loM thrcm^ioct the tcole and itlB later 
showing a grenter lou for the high froquen 
dej The biw and air thresboltli are equal 
Loudness balance terti reveal recruitment 
or bvjxx recrultmcait. 

Spttjcb audiometry characterliOcnlly 
ibow^ a proporttonally greater loss for dit- 
crimtaatioti than mignt bo eipected from 
the threshold loss We have found in our 
patients that whereas tbo lou at threshold 
for speech is perhaps only 40 decibels^ the 
dlscrtmination score is frequently loss than 
30 per cent 

Caloric tests are not diagnostic In Me- 
niere s disease. In the early stages one may 
find that the responses in the affected cor 
ore equal to those of the normal ear Later 
os a rule the affected ear bccooics hypo- 
active and 000 may find o directlDaaJ pre- 
pooderaDce to the unaffected side In pa 
dents with long-standing cases one may 
obtain no response to sdmuIadaD of the 
affected ear even with tnadroum sthnula 
tion with ice \vateT 

Although the cause of Mocieres disease 
is not knmv’n. dtnical evidence is occumulat 
ing svhlch polaa to the posiiblUtv of o vaso- 
motor dsange leading to spasm of tho Inter 
ool auditory artery Such vasomotor change 
coay be the result of an allergic state' wt 
eocample a true bypcrsensltrofy to foods or 
inhalants Endocrine imbalances or psycho- 
genic itimuU ouy have an effcxrL It ti of im- 
portance to investigate jdl possibilities and 
eliminate the possible causative factors. 
However such investigation is difficult and 
froquentlv time consttmiag and treatment 
shcruld be instituted early If tho theory of a 
vasospastic state is corjwt, ft is Importimt 
to reUev'o this snasm and vasodilators have 
boCT recommenced. The use of Bcmiacol or 
nicotinic acid (50 mg) together with tbia 
mine chloride (10 mg) and ascorbic acid 
(250 mg.) three time* a day with meals 
is often helpful In addUion, Banthine (50 
mg.) or Pro-BantHne (15 mg.) is given 
<avery six hours In somo cases otrcqrtoe 
(1/50 grains three times a day by mouth) 

Iwj proved beneficiid. In many subjo^ thto 

tho cJhoy ipellj «!•)«“# 
oth«i under mch therapy hor-e lud .Itiuit 
In 0 few of tho poHooU Urao <io«» of 
vitamta Bn. have boM uKd with »PP^‘ 
,uecai. One thoulond mtar^raiM are giveo 
£^:;«nkrly doily for 
thereafter as o maintemmee dose at h»tcr^ 
Str^ennined. ibe patients ^ 

it perfaap* warrants further triah 


Histamino therapy has proved valnable in 
xasne initances, Tba patient is tested with an 
fntradcirroal injection of histaniino at dilu 
tionjof I iOOOOOCOO- i 10000000- 1 1000 
OOO and 1 100 000. If be shows a definite re- 
action— a whoai ^vidl or without erythema— 
the dilution wltli which the least positive 
reaction was obtained is used. BlweeUy 
doses are given starting ^vith 0 1 cc. and in- 
creasing bv 0 1 cc. ca^ time until there Is 
seiponso Thereafter weeUy inlections of 
the appropriate dose arc given. By this 
means a roversol of tho bea^g loss and a 
disappearance of symptoms have been ob- 
tained in a number of patients It tViould be 
noted that if too largo a dose is given the 
bearing again boewne* wono and the ttanl 
tus and vertigo reappear 

Normal rtoiissions in this disease male it 
difficult to evalnato therapy and one must be 
guarded in ascribing to tnerapy what may 
be the result c£ a normal fluctuation ha tbs 
disease 

When the patient has not been helped 
vnrith medical nuuutgement and has became 
tnespadbUed or h^dicBpped by his dis- 
•bling vertigo destruction of dw labyrhiA 
vrlll glv o eoenplete relief from the symptona 
provided onlv one ear is diseased. It U em 
phasized that UbvrinthotoiQy U reserved for 
pstients In whom the disease is unilateral. 

laib>Ttnthotocny is a simplo procedure 
performed dtber through an endaoral or a 
postauricular approach as the surgeon de- 
oircs Enough mastoid orils are exenterated 
\o allow for a direct approach to tho bon 
ooDtal lanidrcular cai^ and, particulari> 
to its anterior end. it is usually aovontagoous 
to remove the incus and tlw heod of the 
malleus to have an easier access to the vesti 
3>ule A large opening is rnsnii^, ia the vest! 
b«le The endolymphatic labyrinth Is avulsed 
and, after the area is carefully dried, a a>- 
tgulnting current is applied to the vestibule 
in order to destroy boto utrido and saccule 
completely 

Results from Ubyrtnthotoeny are univeff 
sally good if on oxiequate destruction Is ac- 
oompushed. ff however tho utriede and 
saccule are not completely destroyed, the 
patient, although he may have no true vtr 
ttginous attacks, mav bo unsteady and have 
dtffioiltv oc forward motioo. 

Thero should bo no danger from the pro- 
cedure of l*b>’rtathotomy There have been 
reports of facial infi^ foUtnv-ing coagula 
tion of the labyrinth. Tnls is probably either 
duo to Improper pisconeat of the coegulat 
Jng electrode so that it opprorimates tho 
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rclalKcV mild wft tUwio Injury lo \ho Ups 
or cUcwhcro on llio face u’itlioul IwcoUuR 
the skin or mucosu and uru familiar lo all 
Tlw> oro soft lUsuo rospomu to irounu 
DcjPtxj of ksstUlng. ccdiymosU und twin aro 
in direct projwrlion lo liw cxlirnt of iHu In 
Jiuy Trealment for Uw most part U iyinp* 
tomullc. Pain aui uiuull> be rcllm-od l>y iho 
usual onolgosics, sucli us aspirin liul cold 
applications ina\ Help lo control ibu fcVkcll 
Ing and iho paltu Caution Is liuUcuted fu tlw 
uw of cold applications ulwn llw sNVclllnp 
is pronouDwl awuali lo cause tenseness lif 
Uk} sldn, os a slough muy result in tlw sUn 
tvilh the alrcadv compromised drculalton. 
Soft light cool clotltt ore tire most sattsfac- 
lory Ico or lee bags ore not used on a 
tc\"crcly sNS-ollcn area aboiit llio face or 
nx)ulh because the added pressure may 
cause necrosis. Occasionally a locaJlicd col 
lection of blood may bo present in a con 
tused or undermined area, which mu> be 
cvucuotcd ^ nc«lio aspiration, and tlkcrebj 
liastcn subsidence. ElosUc or adhesK'o sup- 
port of contused, swollen Ups and uoda" 
minod areas adds to the comfort of llto pa 
tlcnt but iltould bo dumged frcnucnlly 
enough to Im kept dean Tlio swelling in 
most conlusioos subsides in two weeks, but 
discDloraliaQ may persist considerably 
longer Persistent discolorutioa at this sUtgo 
can bo covered by cosmetics. 

Uiceraiiont and tears of ti>o skin or muco- 
sa may result from sharp cuts or from a 
blunt force and need no olds to diagnosis 
ejcccpt in the latter to recognize that there 
aro varying degrees of soft tissue contusion 
and explosion w'hich maj proceed to deep 
or supt^dol necrosis Simple loccratioos of 
the lips and olsewlicro about Ukj face, re- 
sulting from sharp obfccts sudi as ^ass, 
will usually Iteal if furUicr trauma Is not 
added by the repair Treatment of staple 
lacerations consists of adequate dearufng of 
the surrounding area, irrigation of tlw 
wound, minimxd dilbficlcnient cxploratioo 
for and rcrooval of foreign b^cs wtiich con 
stitute the chibridcroent, ligation of Individ 
ual bleeding points and careful approxima 
tion of the wound edges with deep sutures 
whoKJVcr possible No viable ttssuo is cut 
away Local anesthesia should bo used. The 
patient should not be hurt The inlecOon 
ma> bo made through the open wound with 
topical application to start with. Facial 
wounds are never packed open. Dirt blasted 
into wounds Ij completely removed to pre- 
vmt permanent tattooing. Superficial sutures 
of the finest unabsorbaolo material practi 


cable (Jk-O to 7-<J i(ll) aro placed dose to 
(Imi ctlges of tlw wound and a lupiwrting 
prcMiiro dressing is applied 

Uqwlr of room complicated tears and 
Irup-dwr laccmllons should bo made os soon 
01 llw patlcTits general comUlIon permits 
and follow's In gimcral live procedure out 
lined for ktaplu lacerations. Ccncial ones 
tiicsia may fadlllalo llui repair and Iw to tho 
patients advantage Known points aro ap- 
proximated first as lijcy aro recognizable 
such as Up, noso and e>elid I)ordcr and tho 
rcniaindcf of die laceration is cicacd by suc- 
cmslvu bisection of the wound- Minimal de- 
bridement in fadoJ wounds is of particular 
importance as features arc Involved and cut 
tiog debridement may create dcformiUci for 
wltlch innumcrablo secondary operations 
cannot compensate (Fig- 1) U is p^crablc 
to leave areas of qucstionablo blood supply 
for later csdslon In hope thc> may survive 
Packing wounds open or doing cutting de- 
bridement U a general surgieol rule nroiitiy 
for Ok) eilrcmlUes, to prevent gas gangrene 
As gas gangrene docs not occur In tho faco 
and as featirres may bo lost by cither of 
these procedures thov aro not carried out 
In lids region. Tho (Uoridemest Is ihorou^ 
as far as cleansing Is concerned, but raggi^ 
tom wounds which cbcwlxan would bo 
cxdsed are dconsed, sorted out and care- 
fully put back, logclW in tbiHr cntirct) 
Trap-door typo of lacerations tend lo hr^ 
Irrc^ariv and rcqulro o most accurate ap- 
pittflmaUon of all edges. Tears of tho lips 
or lining of the moutli require careful closure 
of both skin and mucosal surfaces and stay 
sutures should be imt on tbo inside to try to 
convert tho ildn surfaces to the simplest pos 
sJblo dosuro. 

Lots of tissuo in facial wounds usually 
docs not ronulro tamcdlato rotation of flaps 
for dosuro bcauiso of the addition of scar 
ring In tbo face and iJossIblo loss of motor 
ond sensory nerve supply Partial dosure in 
areas of actual loss is usually preferable 
healing is encouraged and secondary repair 
b done for o superior final result (Fig. 2) 
Free grafts ma> be used for coverage and 
distortion of features is avoided. Widdy 
placed stay sutures arc not used on Uio face, 
iIdco it is taposiiblo to ever eradicate their 
marks which are known os a ladder effecL'* 
If necessary sutures at a distance from tho 
edges of the wound can be tied over a fold 
of gauze to prevent permanent suture maria. 

Laceratioas resulting from a blunt /orce 
are usually accompanl^ b> contusion, un 
derminlng and, in general, damage to all 
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The Mouth, Tongue, 

Jaws and Salivary Glands 

By JAMES BARRETT BROWN M D 
ami NflNOT P FRYEa M D 


jAxin BaniucrT Bhown ir a SJafk Ttomo Aiiaaowriun, became a pioneer 
ducipl* of th4 voung rpecjofey of phMic mrf^$ry Hu tea* educated at IVoah- 
ington Dnlorrairy and hoa dexxitfd hit profanhmal octlotiiea to that i/uttutkfo 
and Barnet lIotpdaL Hit turfficaJ imagination hat opened tkU field of turgeiy 
in neny direction* and hi* ccaciing. meilctjlout idaalt hcoe procided result* 
of ilia highrat ctondard*. Conaulfanf in pfostic aurgery (o ih* Chief Surfftt/n 
of the European Theatre of Opefotiont, a uat mainlg through hlt^orft that 
emphatit wat placed upon the care of Aanerican wounded with lot* of tisaua 
tn hotpHal center* in ihia country 

hlnnit Packsk Pbtck, e pupf! and coffcogue of Doctor Broum it a product of 
flroicn Dniceraity and The John* Hopklnt JJedfcal Schoof He it a ditclple of 
the (reining in th* echool of plastic turgery begun by Vdray Blair and de- 
ceioped by Broum at Washington UniveriHy 


stoimi 

Soft Tioue Injury Infury in ^ region of 


left parti lidn lubcntaaecui tLwuc atid fat 
and to the teeth and underiylng bony lup- 
port of the face and mouth. Divitioo into 
Ao affected part* U made only for the pur 
pose* of dck^ptlon 

ConiutiofiS Of broUe*, con reroJt ffwn 
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ImtlJaUon ilxmM bo indudcil os on 
of trauina lo Uhs lij>i ontl inoutlu Lajgo 
vidmil dojos caii cuumj acuto iDllamniallon 
of tlk) i>art Irradiated \Wtli progreu to uIcCT 
atkm Small repeated doici after a lapw of 
j can can caiuo atrophy IcluflglccUulj kefo 
tcaU oikI ulceration with progreuiod lo 
carcinoma- Treatment U rcw?ctlon of llu) fn 
\’olvcd area and repair tu indicalotl. If car 
cinoma has dc\-clopctl> tlw area of potential 
nKrtaslallc rpread may require rejection 
Infection of Soft Tuuica. Ptulula oro tl)o 
simplest form of infection of iJm soft tissues 
and may appear in crops, Qcanllncns will 
ustudly control tlKrir sprtsuL Absccu of tl»o 
Ups in tlto mouUi or on Oio faco is a local 
collection of pus, Tliero may bo a n>hc 
turo of organisms, V>t stitpltylocomu is uSu 
ally present Drainago Is usually spootauo- 


ous, btit conservative opening may liaslen 
subsidence. 

CcUuUtls may follow abscess formation in 
Uhj upper lip when a localized Inflammatory 
process becon>cs diffuso and spreading 
Drainage from Iksto along iho angular vein 
to (1)0 cavernous sinus witli Uuombosls is a 
potential danger It was particularly so bo- 
loro the advent of antibiotics. Treatment 
consists in local atraumatic management and 
largo doses of antibiotics os the Uxmgcr of 
inlmcTanlal cslcnsioa and death is to bo 
avoided 

Jaw absccu or abscess in tlio soft tUsuo 
around tho jaws b usually related to ti)o 
teeth, as on oxtension or penetration of a 
guniboll or root abscess or duo to manipula 
lion of on acutely ulcerated tooth. Acute 
pcricowniits (local tied inflam matioo around 
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Flgun 1 A, Exteailve aaft tlooe licentiOD sod ts«rlDg np iMing eye, ecdeodliig toto and mooUt. 
wttli partial cvoliiaQ gi actlp- B, Mtnifpal dAodcnMDL Repair in cne opentxD ^ csnfnl doaure wtib 
fine t uUir a placed ckao to edge of «Auod and cppradmatlog ksown potota. Fettors Mvcd» eye pntetedi 
«grrmtUf y ravlikxi o( npjitMBt con onaccesnzy 


laycn of foft tUsue. Sldn odgei ore ragged 
and may be of qnestiDnablo blood supply 
but tbo same principle* of treatment are 
employed in the rcpiair AH area* which 
might not survive are left for secondary 
dddon rather than sacriflclng a portion that 
would have lived. Subcutaneous fat mav be 
actually exploded frema the tissues and orop- 
Icti win be seen scatttsxed aroimd the wound 
and over the clothing. This may occur when 
an Individual Is thro>vi]. forcefully from a 
car or suffers a similar accident Deep 
deansing of undennlDcd areas by Irrlgatloo 
with Donnal saline solution is timo consum 
tng but Invite* early beaHng Additional fixa- 
tion may be secured by adhesive strapped 
across the wound. Steady even pressure Is 
maintained, particularly over undermine 
areas, by flne-mesh gauze placed ov® 
^vound upon which mrglaa IcU 

,vlth a dromferentlall) wtW ga^ 

n,n and tho dralng ,‘*,^‘”,1’’^ "JS 
adboivi!. Thlj type of drajing Ij derirablo 

Iho ilto of the moio complicated 
w my not be praiScahle ovet ^plo 

a. to toUp. Suture, can be 


moved from most lacerations about the fifth 
day Those in the mouth r flo be left longoi 
Tlio wound may require support for on 
additional ueeL 

Tetanus protection Is routinely given. Pro- 
phylaxis against gas infection is given as 
Indicated, but primary gas gangrene is ex 
tromely rare in the face. Antibiotics ore 
administered as required. 

Lacerationt intide the mouth can be op- 
proximated to hasten healing but should not 
be tightly dosed. Dependent drainage may 
be necessary Repair of salivary ducts should 
bo done primarily If potsiblo, using a load 
mal probe or small plastic tubing for a 
splint When repair Is not possible, the pros! 
mal end of the duct may m brmi^t Into the 
mouth as a separate opening and sutured to 
the lining of the mouth or a local flap of 
mucosa approximated to this end. 

Lactration of the tongue may not require 
suture, unless it extends tbrougn the edge of 
the tongue. The «amrt ij true of the soft 
palate ospedally for puncture wounds. A 
general anesthotio Is usually required In chtl 
oren and the choice may be to do the rutur 
Ing as a secondary procedure. 
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cautcU by lacV of ribofla%ln and Is n\anlfcsl 
by Mjpcrtcial tram\-cm5 figures at the angle 
ol tlw lip* with v-cT) lilUc Inflomnutory re- 
action- Utuall> 3 to 5 mg. of riboflavin a da> 
is sufficient for cure but ^\^th difficulty of 
ab^tion 10 to 20 mg. of llw mHalllno 
riboflavin slwuld bo given b) mouth, 
VilflMiin C dc^icicncu Is rccognlied In tlw 
mouth by the red su-oTlcn appeanmeo of Umj 


gums and interdental papfUac- the manifes- 
tations may progress to actual scurv> bleed 
ing, ulceration and necrosis. Treatment is iho 
admlnUlratlon of ascorbic acid by mouth or 
intravenously Fresh citrus fruits and toma 
toes are added to tlw diet, if tolerated. 

Congenital Dcforroilfcs and Vnomallcs. 
Ctefi lip and cleft paUuo occur in some com 
binallon In one out of 600 to 1500 infants 




Fiffurt 4 Dedgn for reialr cf linfle cccDpirtf cleft lip. 
a, Tbo V.exctiiaa operstkn. VVtulo ibe coIomelU b held mer UnJidU, A b marked at the funedoo of 
Am illn anft vermllioa border at (be U\t 1 of the bate of the columella. X b to the lame rdatkn to tltf 
cola India oo the ooaod aide. A bean the came rclatkm to the ala oo the cleft (kle th«r \ bean to tiw ala 
oo the normal side. C Is on dse mucocataaeous luncttoo at the poi&t vehese the \cnnilkiQ harder first beghis 
to thin out. C* b oa the mucocutaneous function, the aame diAonce froni A that C b from A. To perfor m 
the V-cscbloD opermUoa, A b brought cktt to A and O' to C, after caefatoo of the edges of the deft 
b The Sap opentkm. Tbe V-esrHWxi operatkn b marked out Snt. C* b cm the mococutaoeouj juncUnn 
at the oust medial pofnt of gocxl fuD sennllkm border B b oo the line A -O’ equidistant frocn O aad O' 
Tbe t o rt s k p b A B -O' saving the amount of Up huHcated by the shaded boiceles triangle. B b oo tbe 
mnrocuianeops /uDcUon. the same distance frooi C that B b fram C 

c, Tbe linea A B-C and A B -C are lightly incised with a knife. Tbe indskm b carried cirward hooi C* 
cm the moaxotaneocEi (onctiaQ to separate the >-€01111100 border frexn tbe skin. Tbb b abo 6ooo oo tbe other 
side at A, to keep any vermSiaa berder esut of the nostril Boev Tbe triangle ( see b ) U to be undermined at 
tbe Dert steir. 

d, Tbo lightly InciKd line* A and A B'-C’ ate out completely through the Up wldi a stab blade, with 

care to keep the knife exactly perpcodicalar to Up. All angles should he completely opened. The sermUion 
border b kupeded and any sttiched sldn rentosed with a stab blade. Tbe rectangular flap freed frooi A B -O' 
mi^ be loose enengh to be rotalod up 160 degrees Into the oostid Soot Dotted sdppUng areas of 

left parts oiMleiTxiliKd. 

e, C and O are imitrd and the vecmlliao Saps are Interdigltated In a zigzag fashion, fltttof tiu-rn n 

hftJwtaraHy together withoot any poll or stretching. Suturing b then continuod on azuuul dw \ exmilion bmder 
aw op the Inside to tbo fomtz. The httle flap in the nostril b trimmed to fit with the ow from the opponte rirU 
■w they arewrtured together to fonn the floor A few key mattress sutures are placed through the ala to unite 
wotatog and covertog (which were separated duiliig the undOTilning) Tbe toriA. ttw lip b tlw, 
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a partlfllly erupted third moliu') Is another 
commoD cause as are Iroproperly drained 
fractures. Bone necrods and sequestrum for 
matloQ from a variety of causes may be 
respoosiblo for abscess formation, eg. lira 
dlation, heavy metals, specific infectloiu. 
Extension from cootlguoui structures, such 
as obstructed salivary glanHi^ or metastasis 
in the blood stream from an abscess else- 
where In the body Is unusual The mflum 
matory process from any of these causes 
may extend Into the necl and cause resplra 
tory difficulty Treatment conilits of largo 
doM of anti^tlcs and, whenever localiza 
tlon has occurred, drainage of the abscess. 
Localized collections, as a gumboil, 

may be gently drained into the month. 
Otherwise, drainage Is external throu^ a 
tman indflan Tnarlfl b^ow the faw in a 
dependent podtion. Careful atraumatic ex 
ploratloc of the masseter and internal ptery 
gold regions Is done and a drainage tract is 
edabllsbed by leaving a loose pac^ in tbe 
wound for twenty fom hours. 

Ludxvi^t angina Is a vague term applied 
to dlEuse rwelllng of the neck which may 
rffTnpmmit^ the airway and is tbe result of 
an undrained abscess. It has become prac 
tlcally nonexlstsnt dnee andbiodci nave 
been en^^yed. This Is a sonsswhat famous 
tnfgirrinn of eortier days because the Queen 
of Luxembourg was treated fur it by Lnd 
wig. However Geasoul antedated Ljdwlg 
by dx years and dndgnated the brawmy 
edexnatotis cehnlitis as septic phlegmon 
the floor of tbe month. 

Conker sort or ulcemfloe stomoflfis Is 
commonly recognized and may bo due to a 
vlnis alone or In combination with moatb 
organisms. Treatment conslrts In attectioo 
to mouth drap^*^^»i the use of mercorlal or 
methyleDe blue appUcatlans and improve- 
ment of tbe geno^ healdL Pain may bo 
severe, bot not enough to require blocking 


or section of the lingual nerve, as has been 
suggested. 

StomaiiHs In many forms may occur and 
may be a manifestatloD of a general debility 
such as ftTirmla or vitamin defldency If Vin 
cents organism Is the causative agent, con 
trol Is ac^eved mafnl y by cleanlln^ and a 
soapy toothpaste. The fundamental ded- 
dexHy In general health should be corrected. 

Noma Is a rapidly piogresdve gangrenous 
stomatitii, whl^ Is rar^ seen, and Is an 
expresdon of general debilitation or of some 
blood or metabolic dyxcraila (Fig. 3) Treat 
ment Is obviously aimed at impr oving tbe 
eoeral condition and large dcttcs of anti 
iotics are given Local treatment is of little 
value. Tbe former use of cautery excision 
and of i-ray treatment Is of llttfe help In 
comparison with antibiotics. 

Specific inftdions due to tubercnlosls and 
•yphlHj are only rarely seen. Tuberculosis 
can ca u se deep dirty ragged ulcers In the 
mouth, mod cammonly on the central pot 
tlon of the tongue and treatment is that of 
tbe underlying disease combined with tbe 
use of the newer antibiotic*. SyphiJis or a 
gumma may be the primary This pro- 

duces a fouX dlschargtDg, olrty nicer without 
tbe surrounding characteaiitio hardDess of 
carcinoma. Systemio antlsyphilltlo therapy 
Is indicated, but healing may be tnarlM 
after the initla] dose of me medication em 
ployed. CranuJema inguinale with Involve- 
ment of the lips and mouth has been re- 
ported. 

Vitamin Defidenoes. VUamin A deficiency 
may be manifest as keradnization and hyper 
plasla of the gums and is treated by admin 
Istering large amoonts of the vitamin, 25,000 
units dally However absorptlan of the vita 
min, particolady in tbe debilitated, may be 
limited. 

Deficiency in vHomin B complex can cause 
angular stomatitis and gkwltli. Cheilosis is 
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tkm and/oT dc%xbpmcnt of faulty speech 
habiU, All iiKluiiv'O nilcs cannot bo mado us 
to Umo or t>i>o of closure but decision mnsl 
bo mado for each individual paticiA by a 
competent surgeon willi consultation os 
nctxlcxl wilJi llw general dentist, si)ccch 
trainer otologist orthodontist and prosUw- 
doDtlst 

Rcconstmction of single deft lip and now 
dcfomiU) can bo followed in Figure 4 In 
general a V-cseWon operation Is first marked 
out and then a small triangular flap is do* 
signed Just abo\'C thu \-crmlHon border on ibo 
deft sido to sa\o lip at this point, which is 
neccssar) for fullness and a TMrmol relation* 
ship to tho lower lip \ summary of tlto ob- 
|ccti\cs of any operation for llw repair of a 
deft lip would bo a full upper lip in advance 
of tho lower lip witli a Q^on creoso abos'o 



tins venniUon border (Fig* 5) Tlio Up itsdf 
sliould 1x5 full without noting, llm floor 
of tlxj nose should be dosed at prorxr level 
iho ala slvould be symmetrical and of same 
level os normal and its direction should bo 
with tJio curvo toward a straight columella. 
Tlw opcnitioo wjtUned in Figure 4 provides 
Q mctiKxl for i1h 3 routine accomplishment of 
these oblcdivcs. Tho simpUdty of the funda 
mental markings readily allows tho repair to 
bo fitted to tho deformit) Variations found 
in each lip can bo taken caro of on an in* 
dividual basis. 

Repair of double deft Ups (Fla 0 and 7) 
is us^l> not done until tho inimrt weighs 
about 10 pounds, because of tho technical 
difficulties of tlw repair and for tlra safety 
of tho child. Repair of a doublo deft lip is 
about twice as diJficult as that of a dnglo 


*V*excUloa FlapclMur* 
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Fiiiund DeUsa fvckicaro of double deft Ujy. 
b too far foiHanl to pcmitt donire of tho lip. It nv»y bo art back by aiianncouj 
^ rrnwval of a block, rather than a wedge, pemiUi tho poih 

«thcr than ddagUbaiiThb factor UQfwSradvaS^ 
aat^fcdi^ Bp da^ilaia forward to tho profile »low£naDthovodo%^^ 

ft twP • V-ordaioo operBtloo oo tho partial UfU 

a ® ^ “P oP«wd op. fotng canpkteJj thionjA tho Up with a rtah blado knife tod nting 

^ rttonanb an diced oT d* v«mJkm flapt The vetnulk® horded 
^ ^ •“i taiBod bati. an around. ymnon Doxuer 

and ^ retorea, put in not moco than I to 2 mm. fran tho wonnd 

■m.putio&omthctoridoanaaronot vbibla Ibo HpTS«^ 
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Figur* 5. CoopIeljB rto^ dtit Up. A, Wwk defect of tip aod oAuBy tsfccialed mxdxd d e funiJ ty ocoe. 
B KciMir of lip ocoe iaac i& ooe opcntioo, u ihoNra io Fi^on A Piltia to b« cloaed Uto 


boTD alive Thev may be acccazipaDied by 
KCQO otbcET desormi^ Tbe esuae is un 
ks<rr7n, and though oftes present, tbore 
should be oo parental feeling of guilt In 
a towiaicy may follmv recenix'O 
meodeiiAD progress^ Mental capadty of 
childnsi with this defesmitv is the tome as 
tn die populatkm as a whole Actual per 
formanco in school Is usuaDy superior prob- 
ably owing to a compensating ilvo because 
of the idi^ical deformity The best possible 
surgical repair ■^vith tbe steadying i^uence 
of constant potlcnco and help to tbe home 
ujuaHy piot&cei the best of dtizeoj CKer 
tympathetic parents, because of their own 
false feelings of guilt, hinder the (hild* s prog 
rest to soda! adfustment more than does anv 
sincla factor except social agencies which 
bnmd him as ‘deft palate" and thereby 
xtode him out from any other children. As to 
ony phild, a lifetime of productivity happi 
nets and acceptance by others more often 
jtemi from a homo where there is love and 
a feeling of being \vanied, 

Embr>-olDgically the Up and upper aW 
laiue$i product of the fusion of 
roMxiSlary processes and a 
j^rmenh ibis fuston o«w* betw^ the 
thirteaith week in the embiy-a AU 
J^^of clefts of tbe Up and paU ej- 
double, complete or 

and palate or any conb^tion 
reSt from friluro or too^ 
of these three elem«ts. Sln^ 

^'pirdrf. Up cwt p.1^ 1. 


most common type. Double cleft Up and pah 
ate is more common to moles, out tocom* 
plete cleft of the palate alone, usually ae 
companied by an insuffidency or shortness 
of and a somewhat retruded loAver 

Jaw is more cewnmoa to gtrls. 

Repair of the stogie lip can be done 
any time after birth if the tofrmt is in other 
wise good condldoa. and it hclM to Initiate 
a normal up-hrtoging if the chud con leave 
the bofpital vvith the mother Double cleft 
Ups are repaired when the child Is a month 
old or has shown a real tendency to gain 
weight Hoconstractfon of the cose at this 
initial operation is as Important as repair of 
tbe Up Tlie excelleDCO of tbe ultimate surgi 
cal result is dependent on the pcimary re- 
pair No mimbCT of secondary procedures 
COD compensate for the failure to construct 
the best possible lip and floor of the noso 
at this time This initial repair may set tihs 
pattern for the child's whole life. It is not the 
time or the place for tbe occasional surgeon 
to try oot bis sldH 

The palate Is usually closed in the latter 
part of the second year If done before, 
tooth bads located toward the mldlino of the 
palate ore disrupted before they can migrate 
to the alveolus. The advantages of one s own 
teeth over a dental plate do not need to bo 
explained to am’cme. There may be ortbo- 
dcaitic reasons ior postponing psdato repair 
until the child is four years oid, bnt these 
should be weighed agai^ the possibility of 
hearing lo» from constant midole ear imcc 
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cliildbood (Icntfll caro witli tho prcscnaUon 
of c\cry oN-uilablo looUu OrtluxlonUa U na> 
csiary m some ilcgrcc In meat chUdreo with 
a ckit polQlc, Tcel\» In Uw Uno of live deft 
aro immlly crooked and require ilralglitcn 
Ing. Mainlcnanco of tlw elcnUl arcli U im 



portont In tomo diiUIrcn Speech training 
can best bo carried out In tho undentanding 
privac) of tho homo after parent and child 
lia\o had a fmv lessons or men a single 
Icssoo, from a mxHl speech trainer Hearing 
mcasuroncnls sliould bo made if there have 





« f 


Figiif* 8 M, Xlo hJltrsU oQ hj Wumi i approacli. MobHizxtlai by elevation of tho oiucoperioitBol fispe. 
Th e pot nt of the lOfle eiormloc enten the Ittenl tnririoD In front of the pottpolatine fomooi. sod then 
byvT^Ung forwmni, the tnuctyerimtmm tod »ilh it the peUHne eitery can bo fr ee d from tho ondcrlylnji bene 
farwud os the indiive foramen, e XlobOtxetkn by dtvlriOD of tho palate apooenrorli. d DouwletfeD of 
“ecleft benier by peiinj, « Suturing tho \miU und up pei Rtriace of the >'etan. f Suturing tin mucoperkirieal 
mocc^wxlotteel pelato flapt are t rutted with vntfcal mattrnn soturea, bringing teveiml mlllfanetcn <rf 
™e»w upper n jif a cer Into cmtact. It is at the junctlOQ of tho velum with the mocopoiosteal fl»jM tbof one 
*• nnrt hkoly to have faihiro of unkn, either became of insoffidait relaxation or a blood ttropK tiH 

™ renwnbored that tight tu turtn g tnterferee with the blood supply If thee h any doubt of tho faitcgrtty 
” malar palatine arteriea. It b tafet to eitme as far forward as the arlgiual reiaiatkm wQl pomit wltiwul 
^^^ ^|^^ *i p*iMi Tm a lndrr atatabaequeptstagB,asfiflnrepf ankphltascataxtrophlc fbT' a ttcuefa or 
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7 A. Ocnbia cocoplete cleft Ifp aod pAUle. Bv Lip ud ttm TextAinxI cn botb tides In aoe 
opcntkn u iluvn Is Pigore A. Pnkt* sdb«H 7 ae&lJy nrpalred. 


deft lip and tba result is, usiortnoatdy 
ab^ one'kJi ai good Tbe baby is hdd op 
at a 4Sdegree an^ a£u3 fed by means of a 
syringe to wbicfa a short piece ca robber tub- 
ing has been attadvxi Gay^gp is rarely nec- 
essary if mining personnel or the family 
has the patience to use the syringe method 
Embryologically the deforaUty is dee to 
faiiuro of fusion « the median ^bular and 


stitote for direct mosde><QotioIled compo- 
nesiis of the palate. 

Usually the child with a cleft palate tries 
to tail at a later age than is considered nor 
mal In addiban to the cleft, there may be 
some unknoiTD insuffldendet of develop- 
meet which might explain the inability of 
some children with a deft palate to talx as 
wdl as others. 


the bvo lateral processes of the maxiUo. The 
degree of de^ on either or both sides is the 
result of ^ incctmpletene*i of fusion and 
so there can bo dtwblo incomplete defts 
complete clefts on one side, incomplete cm 
the other- or double complete defts. The 
median globular pnxess becomes the pro- 
mariBa prolabtum segment which is the cen- 
tral part ^ the lip and palate. This is an 
integral part o£ the Up and arf is 

aKOsary for doauro. If ponlblri, tho Up ii 
dowd without diaturhirjR it unleas it Ij loo 
far out of polltioa to aJknv to tinure oi 

unlMi after ctoiure the preiruto of to dorod 

Up ivffl bend the Bptmn ar^ o^u^ t^ 
nLd airway. In auA ^ ft !■ 
to tet thli Kgment back in a more opthnal 
Dosltksa, as loo^ hi Fipne 6 a, 

of tho deft n2ate is outline^d 
in figure sTAdequatB surgical 
to iTwhleh n^ 

rep^ IS Titlariooshio in the toouth and 
D»hd pr^theb^ 
«pplement bat no «rb- 


The time to close tho deft palate, os pre- 
viously stated, is usually duitog the lafter 
part ^ tho second year before definitive 
speech habiti have developed and after the 
tooth buds have migrated from the palate- 
CJocure ma> be postponed until the fourth 
year because of mo often cited observation 
that fardal growth eenten may bo injured by 
operating brfore that time. This recoro 
mesdaticD has been made cm the basis of 
poorly oxcented surgical results and those 
opaniioiis which draend upon m ol di n g of 
tSe palate bone for oocore. 

Hmialr of the iocomplete cleft palate 
which includes dosore end eloagiition is 
illustrated and described in Figure 9 The 
incocnplete deft palate is unimly shorter 
than toe cocnplirto deft and, unless adequate 
length is provided, speech may be poorer 
than ecrpected to the complete deft 

Andliary requirements of the child with 
a deft palate indude gemeral demtistiy 
which seems to be the most neglected. A 
cidld with a cleft palate needs llse usual 
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Qccujnulalioa of food fn cro'fccs and pocV 
cti. Dental pitallMalj may be needed If 
tbero is no Htum available for closuro. Re- 
pealed operations on tlw soft palate add 
scar \Wth each proccduro and tills soft stnic- 
turo c\‘cntiiallv approaebe* tho character of 
on inert prostlvsis 

Dcnlgn Tumors of ibc Ups and 
Benign tumors can arise from any of the 
tissue elements in this location, os is Into 
clscuhcro In tho bod) Tliat is jupiUonuu 
fibromas lipopias mi/omas and nccl occur, 
os do benign tumors arising from any mix 
turo of tho basic histologic parts. They oro 
usually casU) recognized (Klgs. U and 
13) Treatment is usually surgical cxdsion 
for euro and microscopic coofii^tkm of tho 
clinical diagnosis. This is not complicated 
except in too rcnwsil of Urge tumors lo- 
cated wbero features may bo Included or 
tbo air>vny is a problem. Closuro of llw 
defect may bo possiblo follou'ing rcmov*aI 
of loroo bcnlm tumors, but co\-crago with 
a graft or substitution with a dinxt flap 
or numerous secondary procedures ma> ^ 


required for restitution of function and tho 
best possiblo Qnal appearance. 

Neci aro divided into several different 
types, mostly on tho basis of microscopic 
appearance Intnulermal neci are often 
raised from tlw surface mav contain hair 
and microscopically iIkwv tno majority of 
tho nevus ceils in tho derma. Jundlonal 
nccl oro usually flatter do not contain hair 
and slxnv nevus cells concentrated at tbo 

t unction of tl>o dermis and cx>idcnnis. Com 
iUicd nccl show elements of both of tho 
obovc intnulcimal novi may nev'cr become 
malignant but junctional ncvl do and pos- 
sibly tiio combtoed variety ma> Blue nccus 
contains diaractcrlstic cells and although it 
looks grossly very dangerous it prolubl) 
never becomes roalignonL S<dcTOsing he 
mangioma and subcpiilermal nodular fibrty- 
sis may grossly bo mistaken for nevi Treat 
ment is surgical excision with adequate 
margin of an> nevus which is being ir 
rltatcd, bleeding, growing or otherwise 
dunging In charter Jt is practically inv- 
possiWo to removo all nevi on cvcf>-one, but 
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Fi*wT* 9 A. TTio wiioU \m bet® looMxied {nro daw bony p«Uts die nasal inaco** c^woed. tbe 

nuj<v pcUtine utoies pnMrvnd and the sutnrlng sUrted to ctary tbe palate back. B, Tbe palate (a bdd back 
whfa tbree to five nitnrea and the erpoaed bone in &aat is allOTred to ccrvex over HokUng is osasOy complcta 
in one month. C, The elongated palate is ihowi^ with the pcatmcr opened ^aoe moefa nnaTW thsn it was 
ociginally 


been repeated middle ear infections and 
dedsioQ may be made for earliest possiblo 
palate ckmure. Prostbedc work is usually 
csoafinod to tooth rrolacenient and, rarely It 
may be required wneo surgical dosure has 
been improperlv done Most dentists can 
oiiully oad a pKig of soma plastic material 
to any positke oo a partial or complete 
upper dffital plate. 

Pharyngeal flaps may be constructed and 
attached to the palate when there Is tosuffl 
dent length. Pharyngopliuty attempts sur 
gicafly to duplicate the ridge in the posterior 
pharyngeal wall, called a Passavants pad, 
seen in scane pakents with good speech. 

Efforts to improve any residual oofcsrmfty 
to the hp and iwse should be carried oat 
ontQ the best possible result Is obtained >vidi 
die tissue available, so that the petkot may 
be as close to normal as is sur^cally possi 
ble. The best possible initial repair of a 
cleft hp may require some socoadary work 
and, aithou^ tbe change may be compora 
tivdy slight, it is wortii while if it makes tbe 
patiOTt £ok more normal However cow 
Speratioo eadi on the lip oa the palate 
ifpropfsdy done, is aU that U usualiy re- 
for *• bat ponlblo rault 
IrregulKitia in tho lip or vamUtej bar 
Arc may require Bnoolitog out, or adymeo- 
recot of the, uppa lip « « dJrp^ 

portion to tbe lire or ^ 

tapire'al. A “ot>4p 
lip to the upper Hp may bojo^^ 

for bateico around the moi^ 

SLroportton of the lip*. ,? ?? 

10 and ft) dire protrai^ 

K 4 ^ retraced upper one giv, 4. 


most Dotlceablo defonaity more oftoj to 
the double deft Up than the singlo. 

Ortbodemtia often is required to eipand 
and matoft.tn the upper d»tal arch and to 
bring tbe anterior forward. But if there is 
not suffleieatt success from ortbodaotla, 
ramisoction, to set tbe lower |aw back into 
B more favorable oedusioa, may be required 
to avoid the appearance of prognathiem. 
This is especially true if the lower jaw hap* 
pens to DO largo and forward~prognaihic. 

PrognathUm is protrusion of the lower 
Jaw in relation to the upper jaw R^»air 
depends on the oedusioo. The lower Jaw 
may be placed in proper rolatlonihip with 
the upper by dosed section of tbe ascend 
tog ramus ol tbe mandible. If the oeduriop 
is no problem, the beme in the symphysis 
region can be oat down lurgicafly 

MicrognetfUa Is a short underdeveloped 
mandible. This may be related to some 
diistuibauce In the gro wth centan of the 
jaw Bopair as to prognathinn, depends on 
the occhuton. 

A 9hort coIutmUo is a characteristic do- 
fonnity of mart complete doable deft iiw 
resulUna to a snubbed-iiose appearance, die 
of the noao being down on the lip. Tbe 
coIumeOa can be elfmgated by a flap taken 
out of the upper lip and advanced upward 
along with the tip of the nose. Ihe defect 
fa the Up is carefully closed or covered with 
a fuH-thicloiesi graft from behind the ear 
or neck to obtain the best color and char 
Bcter match of the skin. 

Defects In the hard palate alveohis and 
foralr should bo dosed surgicstfly whenever 
possible to atop leakage of air sod food or 
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rejection of llw part and a tcriou* oi>craUon 
for iho infant 

Catcmoui angiomd# uro IkticjUi tlio skin 
but ma) InvoKtj it Tlwv are composed 
chiefly of larger ncjscIj (blood nwccj), ap- 
pear uhiUh rod oro cojily comprcsslblo and 
slow giwinc, nia) bo first noticed at any 
ago and markcdl) distend with dqxmdci>c> 
of tlw part Mtcroscopicalls tltc) ora com 
posed of tiiln w-oilcd \cssc[] or spaces but 
they can bo an o\trcmo c\amplo of bo- 
Dfgnancy in respect to microscopic appear 
once arid malignancy because of location 
A largo caicmous angioma of tho paloto, 
phor^Tix, tongue or floor of tho moutli md 
uallj enlarges with increasing ago and un 
let* surgicoUj controlled, am IdlJ any time 
b) rupture and drowning tho patient See- 
tioaj of tho tumor rcmoiod at postmortem 
exominalioa show simple enlarged scsseU. 
Lip Ini'oK'cmcnt with largo s'cssct angioma 
prcscnti a problem of Increasing deformity 
with growth that necessitates control of tho 
tumor with prcscr\'atiao of a feature. 
Treatment of tho small cas’crncFus angioma 
nu) bo b> excision of tltc growth or cautery 
dcstructioc. As features are involved, usu 
ally multiple stages aro required for con 
troL 'Multiple suture tcchniquo' has been 
of real bco^t in those onglcnnas involvlog 
tho lip, tongue or clscwbcro in the mouth 
by colJapting many of tho vessels, jot pre- 
serving tho feature or making subsequent 
erristoa easier This consists of placing 
chromic catgut sutures directly into Um 

r th from tho surfoco and t)‘lng tliem on 
nufaco to obliterate tho spaces. Tbo 
method depends on occlusion b) healing of 
the thin collapsed walk Interstitial irrodia 
tioD has been helpful in those ongkmuu 
with a small vessel component In which 
eventual exdsion is indicated, the 
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caliber of live larger vessels is reduced by 
Uidr collapso and scarring. Tlio larger 

Z ees tlKmuchcs ore not much affected by 
irradiation unless a cauterizing dose h 
used, wliidi slKHild Iw avoided since the 
prlndple of treatment Is to control the 
growtn but leave the area Intact 
Port wine slains are tho third most (xjm- 
inon types of angiomas. Those ore not tumors 
but ratiicr congenital enlargements or ctcccss 
of die small vessels in tho skin Mucosal in 
voKcmcnt usually rcouircs no treatment, but 
in the sldn of the lip treatment may bo 
indioitcd because of the oppcuranco. Su 
pcrhdal abrasion luu been of some limited 
v'oluo if this addition of scar is of no sig 
nlficanco. Cosmetics may cover the redness. 
Excision and replacement with a graft ix tho 
flitcinative, but It jliould not bo done until 
oil possible spontaneous fading lus occurred 
and until tho patient is old enough to un 
dentond tho eumbersome process and the 
scarring (hat resulli. 

These onomolics or tumors may all occur 
in mixed variety and have to bo dealt witl) 
accofdiogly 

TImj coveroous types tend to get worse 
with ago from gradual dcstructioa and form 
phlcbohths that may bo painful and become 
more preminent on tho surface and c^uca 
incTca^g deformity They may occur deep 
lo tho face, pharynx, ton^e parotid and 
pterygoid regions, go into tho temporal fossa 
and cause severe danwgo and trouble. There 
may bo thrill and hnilt from arterial leak* 
and, when ihejo occur in tho face and 
around the car, they aro very uncomfbrtahJe. 
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Ftfurt H Diacun d lo'»w Up flap tddlnf boDc and cieatJnj pj o y ei ptoportkia bet ween Iqu, *, FUp n>“ 
movrd ^nra lowcx Up in trUngulAt ibatpe (d tSw for cknuv ud. d neennry it couJd be AtfjrMf? to fit ioti? 
tbe Soon d the oortnk. b L/y*fet lip flap to place imtamed by infesto Uht*! arteiy m the i wltfla »itH 1 
can pick up Ri own hkod cupply Erotn d» upper Up. hown Up ckeed. c, PetbcWi hu been cut and verrmUen 
ut kdo proper pcwtlan. 


the above cxlteiia can bo oaed In judging 
the ncceuity for removal All junctlo^ nevl 
ibould be removed if they okild be recog 
nixed grtnly but inal clatrificatiop ii osu 
ally depesd^t on microtccmic appeoranco. 

Cytta nmubu angiomas l^pk^gUma* 
keratoma levkopia}^ epulides and mixed 
turnon axo benign tamoxj but their treat 
mest may prexest particular probkrms 
CuiU are umally of the retention variety 
readQy recogniied, tend are teen in the tipa 
or anj^vhere inilde the mouth. If cn^ali. 
they are completely eicUed and the defect 
doiod. Larger may require staged re 

moval or simple ‘‘unroofing” may tofflee It is 
apparent that there may be recurrence of 
rwelling or obstruction to any of tbe many 
gkndi io the area of operation and the 
patient should be made avraro of this pos- 
sibilitv Sebaceous cyrta occur to the Ups as 
elsewliere in the body and require exdtkm 
for cure. £?«rrmoid cysia which are deep 
inchision i^ts tnay occur fn tbe Ups end 
the fioor o/ the mouth and require removal, 
Ranuij Is a more complicated bqje of cyst 
as far as removal is cotKemed- it Is xocog 
ntrPfi as a bhiUh iVrclUng in the floor of 
tbe mouth, pushing up tbe tongne or even 
oxten^g into the ae^ It probably resadts 
from some anomaly of the accessary sail 
Miry glands and ducts and mav develop in 
a craid or not show up until adult life. The 
fluid is usually clear iind may be viscous. 
Banulas have teen controlled by devdoptag 
permanent drainage with a seton, that is, a 
benvy sill, or wiro sutute, left in place tmtil 
the lining of the c>-st heals to the oral mu 
co». Comptets 

tuaCy be neoenary but this is often of such 


magnitude because of tbe extent of involve 
ment that prellminarv control with a setoo 
or pardal removnl and pnddng may be 
safer 

Angiomas of tbe different type* occur in 
the xnoutb and ma> be an actual threat to 
life because of poritioo. Grexcin^ hernan 
giomos called arterial hemanglomaa because 
of their bright red appearance, occur about 
tbe mouth or lips and are raised from the 
surrounding tamu» but are in tho sirin 
iFig. 14) Tliese hemangiomas are seen in 
the mr\vboro or infants and may at any time 
cease to grow and eventually control them 
selvas so that there may be scune quexticn 
as to nhotber they aro true ncoplaims, ves- 
sel anomalies or hyjveartrophies. Others of 
this tamo type howjver may proceed to 
ulceratioa, recurrent bleedmg imd on oc 
cttsioa lead to death of the infant They 
should be treated before destruction of a 
feature occurs Aiicroscopkadly they are 
composed of grmvlng small blood vessels 
and endothelial cells, but the microscopic 
picture has given no duo as to the eventual 
activity of too tmnor Trontment sbould not 
bo withhold if there is any question of pn> 
grcxdon of this type of angioma and osuaHy 
a minimal dose of Intei^tiAl irradiatJon, 
i radon seeds implanted directly into the 
tumor will control the growth. Small grow 
Ing hemangiomas can w excised or com 
pletely destroyed with the fine cautery but 
if a feature is involved it con be lavea with 
totmtltiai irradiation Radon seodi of 0.1 
mlBicurie or less hnplanted directly into 
each cubic centimeter of an cacteniive grow 
ing hemongioaia in the tongue or spread out 
in the palate, for example may avoid wide 
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tho mmUh or tonffiio nmv bo cxdujtl and tlio 
nmilndiT caitfnlK fnllowwl in frwjucnt 
cxaminatliMu. If i larRo orta requires lotul 
cxdslon, tl nux ^)c in slaRin or a sVin 
praft will In. retiinretl for enxerago of IImj 
ilcfect Irradiation kenii* to Iw of (|ui'itlon 
able pcrmancnl \aIno in tlio (n.'atiuent of 
IculoplaVla, 

£;nd/r i> a iKnilpn turrwr ariilnp from iImj 
pcrkli.'ntal nKinbranu of a tooth and its 
diaratter ikqnajds upon tlw [rredtnnlnniii-o 
of fibrous tissue Iduod xcsm.Ii or pUnl cells 
Id its nulcMip It cm l)c tlicn white or rcti 
soft or hard, but is usually i>ed(mculatc(L 
Treatment is excision of tlw tumor and usu 
ollx rcmox'al of the assodatc'd tooth and Its 
peridental membrono 

tumort occur in tlvo mouUi, palate, 
toQguc and Uni, Biopsx max Ik required for 
diagnosis of largo m[xe*d Itimnrs iMit small 
tunwn can be coinplcle‘l> remoxed for euro 
and for microscopic conOrmalion of clinical 
tmprvssioa. 

Malignant Turnon of the La(r« and Mouili 
(Figs. 15 to 10) Boiol cell carcinoma Is 
tho most common malignant tumor occur 
ring In ibo upper lip os contrasted to \\ie 
lower lip XX hm squamous ccU cardnoma is 
tbo mead frerjuenL Dasol ccU carcinoma 
probably docs rxd metastasize as such. but. 
contniry to tho usual general imprcssloo and 
report of microscopic appeurunco this tu 
mor can Ull os surely by local inx'oilon and 
pcnlstcnco as con squamous cell carednomo. 
Failure to roctastaslzo is no indication of 
bcnlgnancy Prompt, aggressive treatment is 
necessary for conlroL These growths bax-o 
been reported as metastasizing, but tlw met 
astatic lesloQs probably come from basal 
squamous groxvt^ 

Basal cell camdnomas arise dthcr from 
sebaceous glands or hair follidca in tlw sUn 
and do not occur in the mouth. They can 


nrum acctimlcly Iw divided Into llirco groups 
Ull tlw basil of gross appeamn o as to ex 
iwttwl Iwhavior raliicr than bj llio micro- 
scopic picture. 

SotUl raised Imsal cell cerdnomiw are 
slow growing tumors xxilh a tendency to 
grow up from tho surface of tlw i*In and 
probably aro tlw reason tho basal cell car 
dnotna is vioxxod with Hltlo concern by 
many Ilowcxcr it cun clungo dioracter at 
anv time prow rapidly arid become In 
xasixo tlwrigli previously dormant for yean 
TIicso tirnion aro easily excised wlwn small, 
llodlatlon may be cffc^vc. Later xvhen ex 
tension Is wide plastic surgery restoration 
of tlw area may tw necessary foUoxxing ex 
cishm or radiation. 

’’Field fire" basal cell carcinoma has a flat 
Iwaicd centra) area surrounded by a slightly 
raised smooth edge of octh-dy growing tu 
mor nemnants of tumor may remain irt the 
central healed scctioo. "Basal cell cardimaia 
of muldcenUic origin’’ is a terra v.hicb has 
been used to describe this tumor Treatment 
Is excision of tho entire area and replace- 
ment as necessary Radiation may bo used, 
but. If a biopsy is rweessory time and ox 
penso for tlw mlicnt may w saved by one 
surgical procedure. 

Incotico basal cell carcinoma xx’as w-dll 
named rodent ulcer by older clinlciaas bo- 
causo of Its dangerous persistence. In the 
upi>cr lip it commonly arises or socks the 
nasobbld fold where it eventually invades 
tbo pyriform recess and, unless stopped, 
proceeds to IdlJ tho patient ox'cr a long, 
painful debilitating course. Often only a 
small portion of tho tumor presents above 
Uw surface of the skin, while a solid, larger 
invasive component is located beneath the 
sldn and is growing In all directions. The 
superficial part may or may not ulcerate. 
Treatment must bo aggressive. Radical ex 



^ j . ^ ^ (xrciocma of tbo da of the noao with iovoiveineiit of tho cartikfe and Hning B. 
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Figun 14 Crovlii^ hngtu red, f t i rrUl h utmiij famm , A, Raind, red, growtay V>^Tnaivg<ipqT>a itarted n ttnf 
red n?ot la Up If ellowcd to projnsi*, nay dortroy cadre lip. B, OttUtJ of fmoor by Hfbt dcee of tatentttua 
hndlAtiaiL OaeHmth mifllmrle gold radon aeed< wore oaod. Up taved Ose procedure. 


It may be mcodaned again that theae coo 
rtltute a typical eounple of the mkrotcoplc 
patbologlo appearoikco having oo relation to 
the serlouxnosai of the ledocL These ongi 
omai may be truly malignan t by poriUoa 
and extent 

L{/mptuin^omas can Involve the Up*, 
toogoe or Iw ony^vhere tn the mouth. Urn 
ally they extend into the node and coculxt 
of muldplo, flat, endothdial-liDed epooea. 
They may bo associated with a benumgiQma 
or toe tumor may actually be a mixture of 
both, Le. lymnhangtoma-bepxan gloom. Sa 
bins theory of blc^ vessel development 
could explain this assodatian. Lymphangl 
rrmar tixually appear at on early age lut min 
Dot show up until later on in llfa SmoU 
mn fir med lymph tumors not involving fea 
hires can host be surgically excised. Exten- 
sive InvolvcroeDt uruolly rttjulres more than 
one operation for the safety of the padonL 
Axplratlcin and obliteratioo \vith eschorotics 
are possible. Limited excision, brooking 
down the multiple septa and packing with an 
escharotio pack Is often the procedure of 
choice. Hygroma is a lymphangloM ^ tbo 
neck and may extend Into the mouth, nu» or 
parotid regioa. Acute respiratory obstroc- 
tioo due to encroachment or pr«suro oo tiw 
airway requires immediate relief. 

Keraiosts ore rou^ dry 
.Aich appeor » the lip. with advancing 


age. They are more commcaily noticed in 
persons whose faces have been exposed to 
the outHitf^loort. Certainly most keratoses 
nevTT bcccone malignant, but likewise most 
squamous ceU cardnomas of the lips have 
developed on a pre-existing keratosis. Treat 
meat Is simple cautery dextmetioD of the 
keratosis or if there is any qoestiao of 
change to cardnoma, then ej^Ion for mi 
CTOscopic wTHTninarinn should bo done. This 
simple surgical procedure is much more im- 
portant in the ovor-all control of and 

Mdll save more patients than any extensive 
ablative procedures that con be done after 
cancer hu developed. 

Leukoplakia is readily recognixed as flat 
or slightly raised white patches occmrlng 
onyxvfa i Be in the mouth. It may be a small 
soUtaiy spot or involve most of the mouth 
and temgue and may be a response to some 
Irritation. Progression to cardDoma is pos- 
sible any time and the potlent should be 
cognlxant of the xntcntlallty of this lesion. 
Initial treotmoit coniiiti in tho removal of 
any known irritant and month deanlinecs. 
Smoking should be stopped, or at least cut 
to a minlmnm Tho tccth sb^d be cleaned, 
cavities fiHod and any thorp teeith or flilingi 
removed or smoothed out Small patches 
may be excised for microscop to frrimfna 
don. Tbe more dangerous-appearing or 
plled-up areas in extensive in^vcmeiit of 
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Uk} phplcion In charge of the patient with a 
Up carcinoma rhould comidcr thlf patient 
os lie ^^oo]d Q member of his family who 
miglit bo in t]>o 10 or 20 per cent group in 
Nshich metastasis to the neck occurs. Dc 
dsion os to tito noecssit) for neck disscctioa 
must bo made on on Individual basis. Vari 
ous factors I>clp uith this dccisfoo, among 
whidi arc age— the >'Oung patient is rooro 
Ukd) to have carl> metastmis than is an 
older one duration— liuj longer Uw car 
cinoma has been in the lip tho moro likely 
It is that metastasis has occurred to tho 
neck nature of tlto lesion— in tho onnll {q. 


Figure IR. Caxrliwnu of iKo knrrr lip. Flit uktT 
hpe, eder* piled up. Oval cxUducul hkipvy Uwuk! be 
ume Hhkh nu) lafflcr kxally uc tiirtb<T cuidon or 
tmJialkn nuy be m|iilrrd. Dcculua as to time for 
Uldcnl Dppir CKxk duMxtiun taa br maile any Umc. 

for infection dj-scrusia or irritation tlien It 
should be remo\-cd enllrclj or as a specimen 
foe microscopic dlagnoslt. 

As to trcobaKmt of all maligrunt or polcn 
tially malignant tumors, euro depends on 
ita>-ing outside of the tumor field in Uic 
tnatmeot, uhether surgical or radiatioo. If 
the tumor field is entered or somo of It left 
behind in a small area, or if a small area has 
not been cooliDtlcd b) radiation, tlKm a 
pTimar) euro is not obtained. 

For recurrent tunwn tlio same rule op* 
plies of sUll sla)ing ootdde the tumor fidtL 
For metastatic areas Umj some rule still 
applies. Tho ideal operation for any ad 
vanced malignant Icsioo Is block rcscctiao 
^ the growth and its regional bmpliatics. 
Umortunalelj there are few such possibili 
nei, but carcincma of tho buccal mucosa 
presents oao of tho best possiblliUcs for ihU 
procedure. 

^'cck d issectfcg i, or removal of the bmpb- 
eearing area in tho nock uhich drains from 
^ Up may bo tho most important factor 
In the patleiits cure. If neck roctastascs oro 
I^pablo in a patient with cardnoma of the 
^ a neck dissection should be done immo- 
ai soon as It can be detennined 
the local lesion can bo controlled No 
WanVet^ can bo made as to ^vhich pa 
Henti wlth^t palpable mctoitascj should 
a ^k dissection, except that all pa 
op^djwnuj of the Up arc and 
1 coT^Idates for a neck ditsection as 
"^his statement is sub- 
^tWed by numerous long term follow 
°Pt Matlitics are available showing that 
of u ^®nt of patients with cardnoma 
toe Up do not have neck, metastase*, but 


growing ulcer neck metastasis is more likely 
titan in tho moro outgrouing t>'pc of car 
cinema, a\'aiJab!lit> for foUow-up— somo 
natlenls will bo less foilliful in returning for 
followHjp than others, for one reason or an- 
oUicr and in these it uxmld be safer if a 
neck dissection ucro done cameiicncc of 
tho surgeon— the crpcricnco and ability of 
tlio surgeon probably comprise tho most Im 
porlaot single factor sln^ the usual bf 
lateral upper neck disscctioa done for car 
cinoma of tho Up should bo ^v■ith 

no mortaJity and require orouDd a iveeks 
luispitalizalion. 

A bilateral upper nock dksoctioD is uso 
oil) adequate for cootinl of tlw area of 
sprad from a cardnoma of tho Up Depend 
ing on Iho location of t^ primarj tumor 
metastasis can be to one or both sides of 
the neck. Tho operation can easily bo viuicd 
to Include all the Ijinph nodes on one side 
with the iugular N-dn, if necessary and the 
upper part of the neck on tluj other Agam, 
selection of operation is made oo an indl 
vidual basis. A bilateral upper neck 
Uon includes all of the nodo to which 
cardnoma of tho Up usually mA tactTn+yoy 
first This Mould embrace the region of the 
omob>-oid mujclo up to the jaw oo both 
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dflon may b« combined with bradlatlaD. 
Intmtidal irradiatioo with the lixe of 0^ or 
1 mini curie gold radon »ecdi may stop tKi 
deeper eztonrioa and avoid tome tecoodaiy 
reconstruction. Comporito grafts can be used 
for immediate total reconstructLon following 
temorval of tumors InvoMng fuU thickness 
of the Doie, thereby avoiding compUcati^ 
flaps and numerous operations (Fig. 16) 
Thou^ts of reconitructloQ ore always sec 
ondaiy however to the most effective means 
for controlling the tumor 

Batatquamous ccrdnorruu do occur In the 
upper lip but are more common tn upper 
part of the face. This dasslficatioci Is on the 
oasis of microscopic appearance in which 
elecDcnts of both basal and squamous growth 
are present Grossly they look like solid 
basal cell cardnomas whl^ have a history 
of fairb rapid gnnvth. They do metastnriTo. 
but do to as tquamoui cell cardnomas 
Treatment is surreal exdslon of tbe local 
tumor and tbe regional nodes, as indicated. 
TfTpdintWi may be effective tn cancer dosage 
and wide appHcatloo, but tbe tendency to 
recur Is high. 

iJaUgnant melonomm occur in the lips 


and the pemfbUity of effective control or 
cure is relatively ^gh. The local lesion con 
bo radically etds^ and the potential 
lymph>draining area resected, if necessary 
CO bloc. 

Sauomous cell carcifwmo is more coamoo 
in tiM lower Up than on tbe iippor and is 
easily recognizable. There Is no questloo of 
1(5 potentlimties It usually occurs as a fis- 
sure flat ulcer or chronic leukoplakia that 
finally becomm malignant or a fungating 
mass. There need be little discussion as to 
the treatment of tbe primary tumor Biopsy 
Is required and remo^ of the entire tumor 
at thb time Is indicated if tbe extent (s not 
too great and there is real quotksi about 
the malignancy of tbe individual tumor 
Gomplete cgdiion for the biopsy may be tbe 
onlv treatment required, completed in one 
operation, and availability of the eatiro tn- 
mor may invite a more positivo microscopic 
report from tbe pathologist After a positivo 
diagnosis has been mad^ dedsioa os to the 
necessltv for more radical cxdsloa of die 
Up or some form of IrradlatioD can be made. 
V>exdsiaQ of carcinoma of tbe lip is not 
planned for cciiQ, but rather as a repair of 
a deformity 

Intondti^ Imdiatloci, as Off mitHcurie of 
gold radon teedls and external z ray and ra 
dhim therapy has repeatedly saved lip aod 
reduced the necessity for locoodary subitl 
tubon operations 

It has been repeatedly stated that all car 
chKonas of tbe Up should be cured, and so 
they should. But they should also be pre- 
vtnted by early removal of suspicious le- 
sions. As the safest procodure for all lesions 
of tbe face, mouth, tongue and k^ws, the 
foUowlng may be taken as fundamental If 
a lesion persists for two weeks and, at the 
outside, four weeks imder usual treatment 
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tmul $>tnntotn U pain and diffuse enlarge- 
ment of iiw dreunu jllatc luplllao Is seen 
sorodlmc* locali^ to one ana or tho 
other 

Irritation l)> strong clvcmicol applications, 
cautcri/jlion or rcmo\al is contraindicated 
as the scar produced inav male tlio process 
liconc. \l present there is no known pro* 
Nenthe or medical cura Treatment coruisls 
of general mouth cleanliness including no 
smoking, core of sharp teeth or fillings and, 
of course, dose obser^ntion and lira remos*aI 
of any active lesions. Sometimes the lesion 
DU> ^ widespread and thick and approach 
tho process of vemicous cordnoma tho 
whole surface of a check or longue rruy bo 
invoh'cd. 

Removal and repair with a free skin graft 
may be required. Tlraso widespread deep 
involvements require active treatment or re- 
moval, since thcry will frcqucntlv become 
cancerous. This is one example of being able 
to remove or control a disease but not now 
ing hew tfl prevent tlw tendency 

Carcinoma of die Tongue. Cordnoma of 
tho tongue U usually seen as a fissured 
ulcer vdth tissue piled un along tho edges 
(Fig. 20) Tho margins or tho ulcer ma> be 
ov'crhan^g, bleed rcadil> may bo slou^ 
ing and may bo painful Tho Icskra may do 
a solid tucirar but usually ulccradoo has 
occurred. The most commoo location oo tho 


waited this maximum period before being 
seen for tiro first tlma Suspidon b) tho ex 
amining doctor or dentist that carcurama 
mav ho present Is os imporant in tho coo 
trot of cancer as cncoura^ng tho lay public 
to bo on lira lookout for such occurrence 
IJkewlse wisliful thinking that a lesion is 
not cancer lias no place In dealing with 
lesions that possibly arc cancer Progression 
to InopcrnblUly may bo very rapid coco the 
patient Ims noticed something wTong. 

Tlio mclltod of taking tlra biopsy sped 
men if important Small lesions may bo 
totally exei^ since cordnoma may be 
present in a small area of leukoplakia or of 
on inOammatory reaction and if cordnoma 
is not present total oxdsioa may effect a 
cure. Adequate scctioos should bo token 
from the most suspidous parts of larger 
tumors. Repetition a biopsy is preferable 
to ovcrlooldng o caidnoma. 

Tho ccQ t>po is ustioUy that of tho 
squamous variety with more or less pearl 
formation In or around tho tonsillar fossao 
there may bo little homlfication of the cdU. 
These tumors have betas called transitional 
coll cordnoma or Ivmphocnrdnoma since 
tlicy contain small round cells. Tumors of 
this pathologic type, as would bo suspeded, 
are porticulaHy scaisitivo to irradiation but 
tend to recur and metastasize readily The 
moro differentiated tho individual tumor 


tongue Is along the edge in tho molar area, 
but the lesion ma y occur os a solid mass in 
the center of tho Umguo or anywhere else. 
The ulcer or solid component may extend 
to tho floor of tlra moutk over tho alvcohis, 
up the tonsillar ptlliif or backward to tho 
ed^ttis or pharynx. When it Is located In 
the back of the tongue, there may bo no 
pain until ihcro is exteaxivo development 
and even metastasis, This area may bo prac 
tlcally a "silent ooo" as far as disaraifort Is 
concerned and the first symptom may bo the 
appearance of a metastatic lump In tno neck. 
^Lesions of the face, mouth, tongue ond 
neck can bo easily seen and palpate^ biopsy 
Is caifly done and the presence and noturo 
of none of them need be 

^ °f grmof/j In the moutJi 
tnowd be bloptied tf pretent for three weeJa 
imd if it has not responded to usual metb- 
0<b of treatment for tnfLan TmnHn ri^ nnrtq wv. 

or specific, or for lesions of dyicrasia, 
Jlcrgy or drug reactions. If there is no qoes 
tion as to the dia gnosis or real evidence of 
Snwth, there is no reason to wait imtil tho 
«d ^ this arbitrary period. Th&e also 
«oald bo no further delay If tho patient has 


tho better tho chances of controL Adeno- 
carcinoma is infrequent but occurs usually 
in tlra body of the tongue. Sarcoma of the 
tongue is rare. 

The position on the tongue is mentioned 
because of prognosix. The further forward 



tigure SO uirctDOina c, uuo ■l^l^llw- lyp^xi ni- 
cer wUh « KiUd component ba*arii ■ unroundtaa 
vlil^ iTML Pnmaiy corclnonM conjd be 

Pvfl b ct i ri e of goid raden seeds tmplsnted 
^eedy into the tumor and trc« of 
Tbt, pettent will need a complete neck 
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rixles and tlie superior deep cervical dtain 
of nodes ^Tith the contents of the rubcnoxtl 
lary tnonglc en bloc. There la mhilmal scat 
and no actual disfigurement. The term "tu 
prohyold diwecticai does not describe the 
operation because in this procedure a serl 
ous potential area Is left In the center of 
the neck. Tlio term “upper or sujffTkomohyold 
dissection" U preferable. 

It is almost needless to state that a cure 
for caninoroa would bo as welcome in this 
field as clsnvbere. But until this is forthcom 
ing radical surgery neck dissectloQ and 
suffleteot restoration must be Included in 
the procedures that may givo the patient a 
clumce of smvivuL 


Sorcomn of the moutli and Ups is rare but 
mav occur UsooUy It appears as a solid, 
hard enlargement which ooei not tend to 
ulcerate. It has been seen arising from soft 
tissue elements follDwlng Irradlaticm. Ding 
noils is usually made on biopsy Treatment 
is usually surgical exdilon because most 
types of sarcoma are resistant to Irmdlatioti. 

Cortinoniot of the cheek, aloeoltte and 
fiooT of the mouth are considered together 
as thcM regions are often Involved one 
carcinoma because of anatomic prodmlty 
and the treatment Is often similar Buccol 
cordnomo occun more often in the older 
age group than In the younger and nuy be 
slw growlDg and warty in appearance, even 
fungaling out into the mouth- This latter 
type is called verrucous carcinoma. Deep 
invasion Into the cheek may be lalo but 
there nwy be eatenrioa dowTj <n’cr the al 
veohis into the bone and into the Boor of 
the mouth. Treatment of verrucous car 
ciDoma con be local en bloc excision of tiio 
tumor If bone Involvement Is nupocted. the 
mandible may bo Included In the resection 
as may the floor of the mouth. When mo- 
tastasis or o^tcns^on into tlw neck U preaent, 
the en bloo removal con bo combined with 
or considered a part of a complete neck 
dissection on the involved side. 

Cardnanta of ih* few is an extenskm of 
f Ti r rtnfOTfi of the buccal mucosa with early 
Involvement of the boco. When the first 
Mnn b cm the gum, the extension is to the 
alveolus early and the lesloo is semethnes 
called alveolar carcinoma. Alveolar carci 
aomi ilKlf umally originate, from o to 
typo ulcer but it mO) aifro from leutoptoVla 

M often ao buccal cardrwouu. 

Coictooma eitauitog from obcel. or 
floor of tlio mouth, onJ Kcaidi^ iovolv 
w the alveotiu, tanuJa the boM mu* 
uL Attention of the 

to the cardnoma by * tooth socket that fofls 


to heal Bone involvement may bo consider 
able when this typo of cardnoma la fiat seen 
and X my examinatkn may not gh o a very 
good inolcation of the actual wide extent 
Tho best treatment is a combined operation 
In which the primary alveolar tumor and 
Involved mandihlo are removed and a com 
pleto neck dissection is executed in one 
okx:k. This is tho samo type of complete 
radical neck dissection advised for card 
noma of the tongue. 

Cordnomo of the floor of the mouth may 
start laterally or anteriorly to tho tongue 
and the bone is involved often very early 
Therefore, a combined operation with rn- 
moval of the pihnary tumor and Invohed 
mondjble and complete neck diisectloti is 
necessary for conttuL Metastasis also occurs 
eailv in the course. If the mandible Is not 
Implicated, the primary tumor may be con 
trolled with rad^ see^ and complete neck 
dissextion on the Involved tide may be done. 
In recent litemturo, tho term “commando 
opemtiLon" has been used to describe the 
basic operation but has no Infontuitive value 
other than that a radical operation Is neccs- 
sary 

Carrinomo of the herd palate and upper 
alveciut is ilrntlar to alveolar carcinoma. 
Recognition of possible extenston of card 
noma of the upper alveolus to the antrum 
or pyriform recess or ptery^ld region ia of 
particular Importance Elariy bone involve- 
meat by the tumor la urual aad cxire aecea 
sitates its renioval The kxiel area Is usually 
left opCD Att constant tnspedioa, but food 
and s^va leak cun be prevented by a dexital 
plate made to fit into tho defect Later re- 
pair can be done with a local flap or If this 
Is not available, a distant flap, as from the 
arm. Neck dissection, as is done for card 
noma of tho tongue, will eventually be re- 
qulicd- 

A low grade corctncmia such as that not 
Infrcquenttv seen covering a fairly cxtonslvcj 
area of the hard palate may bo 1ocqI1> ex 
ctied and the Unlng to the noso and antra 
preserved. 


TONGUE 

The effects of trauma and fnfecitoru upon 
the tongue and the appearance of die 
tongue with oUomtu deficleneica and con 
fionttal abnonnalUiea have been coosidcred. 
Benign tumors found In the tongue are also 
tbe same as those described ehewhero in 
the mouth. 

Hypertrophied circumixJlale papillae are 
frequently seen and often overtreated be- 
cause of faihiro of proper dIagnosU, Tbe 
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ihiciihug llio rcnuinJcr of tlw moulh and 
IrcataiL-nt U oftt-n f<)llmscd b> prolracled 
juinful di>ncM and ollicf effects of Irradla 
Uoo directly on iininN-olxcd mucous mem 
branc. Surgical excision of carcinoma of (liu 
loQguo can bo done adaiualcK but tbo 
nugniludo of llio operation itself llic nm 
dbtioQ resulting and llio repeatedly su 
penor results outamed \\*llh radon usually 
obclato iho necessity for operation Invoice- 
ment of tfio law b> extension of a carcinoma 
of tbo Irmguo or failure of radiation may 
rcqulro exUrpatium Glossectom> or Iccmi 
gkisscctotn> lus bexm rarely rHxessary dur 
mg Urn last tcccnty >can 
Neck dissection Is necessar) for llio euro 
of carcinoma of tbo tongue and U as mudi 
an mtegral part of ttio treatment us Is treat 
meat of tlio pnmai\ tumor Ocer 60 per 
ctat of coreUxunas of llio touguo nictastasizo 


to (lie neck usually to the same side as that 
in cclUcl) Uio i^mary lesion is located und 
only occasionally to tlw opposite side. The 
(ioio to do llio neck dissection is tho same 
as lJut of treatment of tlic primary tumor 
unless it is felt lliat tlierc is coosidcfoblo 
doubt (lut tlm tongue lesion can bo con 
trullcd Postrxmcmcnt slwuld not bo longer 
llian a montli, particularly if mctastascs are 
already present in tbo mxk. Tho tcchnlQUo 
of complete neck dissection for metastatic 
carcinoma has been described in dctalL It 
sliould bo tommoo knoxvlcdgo that removal 
of all llio lymnli bcanog area from the 
ctavicto to iKo base of the skull, yet with 
prescrxalion of vital structures, is necessary 
lor euro. Adequate remoxol of tho deep 
ecrvlcal chain is impossible without remov 
fng Uuj Intcrrul fugular vein. Figuro 21 
shmvs tlm extent of remov’ol and Identifies 
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Figur$ SI Cooiplete ttnlltleral Deck diMction. Internal tagolAx bnlb bg«ted tsd divided tbe bate of 
tbe tWiTL The cobirLtxillaiy dnct tad chorda tj'inpaal bmui cf the btscuaJ nx i rf» tre divided Tvi the fr eed 
■ nii-i trtT If rotated out «nd op C 1 tf> hK#' wriiw-nal nn-fwM (jf ttie rrMTviiVJH The ma— m>Tt«TnfnJ the 

fteraodAttzild rnn»f4««, the cooteoti of cobmaxillary triartylih ud the potential rv-iAi« from the 

clavicle to the bate of the thnU are reedj for dMtkn al tlw fugolai bulb, throogh the parotid gkad and abore 
the m.ndtbU- Tbe ntnammg rtrncturet ore tadicaled, any of which could be InrindwH with the block rtoowl 
If oeceaary fcr cure of the caocer yet oompabble with bfe. FItid pi e atur e dretilng h applied with loechaiilct 
watte held by gaitxe rolb after die flapa have been carefoDy approximated. The Kar it mmlaial the padent 
h QtaaHy d itcharge d froan hcapital oa cereiith to tenih poatopoatlve day 


on the tongue, other thtngi being equal, tbe calculated dotage Is given to tbe tumor 
carciDoma Is located, except for Involvement utually by direct implantotlaD of 1 milllcurie 
of tbe floor of tbe moutb, tbe better the of gold radon lee^ using ooe seed per 
/^baT^r«^^Fa of CUT©. This may be due in no cubic centimeter of tumor and tissue to be 


ymall meostire to the fnescapable fact that 
the nettrer tbe tip of the too^e the lexlon 
Is located, tbe soccer it will be noticed. 
Epidermoid cardnoma primary in the ba» 
^tbe tongue or pharynx may first to iotma 
after metastasis has occuned in tbe ne^ 
This also is of particalar importance as far 
as progDOxli is concerned with tardnoma 
primary in this locntioc. 

Treatmoit of the primary tumoriiusua^ 

fn the farm o£ radon teodj. A 


tnadlatsd, L£ mllUcnrie seeds are also used. 
Use of radhim needles in the treatment of 
tbe primary tnmois has been given up to a 
large extent because of tbe difficulty of 
Tnjintofnhig accurate position in and around 
tbe tumor and tbe extreme discomfort to the 
patient during their period of appllration M 
this semitive mobile structure. Use of ex 
temal irradiation remains an alternative If 
radon U not avaUahle. In the employment 
of s ray therapy on the primary tumor there 
Is apparently considerable difficulty In 



TiiK Mooni 


276 


but ll>c> aro luually retained to gI\-o aid in 
Uk 3 fi\allon of tlw fnicturo. Tlic> nwy bo 
rcmoNixl laltr 

Reduction of fractum In IImj body of n»3 
mandible Is accompllslicd ulicn the teeth 
liaN-o been rcplncxx! In iwruial occlusion for 
U>c i^aticnt Reduction of tho edentulous law 
or positioning of Uw teeth ma> be done by 
lialiution under direct N-bion 

hhalion after mluctlon, if teeth oro pres 
ent in tt)l fragments Is okhI simply doiw b) 
intcnlenlol niring Steel u'lrcs no 24 or no 
26 gauge are twisted around tlsu nccts of 
apposing tcetli and tlic lonxT faw Is wired 
to tho upper |a\N using tho upper as a splint 
for dro lower TIkj bicuspid or prcinolor 
tcctJi, If asTillahle ore tho most satisfactory 
teeth for wiring Loops may bo made of d»o 
wuea and rubber band traction can bo used 
for fixation or for gradual reduction TIhjo 
arc nunj forms of wiring and of bar appll 
ojxcs, but tiv3 basic procedure is to reduce 
tho fracture so Out the teeth will como up 
into proper occlusion and bo Iwld there 
Other means of fixation must bo used (f 
usablo te^ are not nresent, even to wiring 
dentures in piaco witli dreumfercnllal wires 
around tlio faw and denture. 

Internal wire-pin fixation has betaa found 
tho most satisfactory supplement In fractures 
near tte angle of tho Jaw or posterior to 
molar teeth In fractures at tho fympb)iis 
where nonunion can frequenUj occur with- 
out solid fixadon if there Is oxtremo com 
mlnutlon of tho mandible or widespread 
opening into tho mouth, if there has been 
necessary delay in reduction and fixation, or 
in the edentulous Jaw Uso of the wire pin 
for fixation is isot difficult but docs take some 
practice. After tho fracture has been re- 
duced, a 0 05- to 0 OS-inch steel wire is 
driven with a posver drill thnxi^ both frag 
mentJ across the fracture site below tho 
nervo mnnl. Multiple wire pins may bo 
needed in complicated fractures. Open 
mouth and some cbcAvlng are possible uur 
ing the benling period- ClrcumfcrentiaJ 
wires have been used in conJurKtion wilJi 
interdental and Internal wire-pin fixation. 

Direct wiling or using compllcaled, ex 
pensive external fixation or traction oppa 
ratals is usually unnecessary Metal plates 
with fcrmvi have not pro>^ consistently 
successful in fracbirei of the human Jaw as 
they taid to becosne loose and Infectei 

External drainage is considered in all 
mandihlo fractures It is almost Impossible 
to break tho lower Jaw and not have an 


opaiing Into ihc mouth particularly around 
(lio teeth- Drainage can bo instituted simply 
by maUng a small Incision beneath tho Jaw 
and carrying llw opening up to tlM5 fracture 
site by blunt dlssctdlon aiHl putting a small 
drain to this spot- Protracted healing and 
osteomyelitis can be avoided by this simple 
procedure Obskmsiy with the aid and pro- 
tection of antibiotics, this external drainage 
is omitted in many patients but tills Is a 
desiatioQ from tlw rule rather than that 
druinago is tho deviatioo 

Cotulijle jnciUTC* ore suspected if tlicro fa 
a lilstory of trauma to tlio Jaw followed by 
pain in tho side of tho faco or near tlio tem 
poromandlbulor Joint and change of oedu 
sk3n or bile. Tlifa fa especially tiuo In sub- 
jects v.l>o liavo received blows to the chin 
or to die “button " in flglitj. Spontaneous 
fracture is rare. Condyle fractures aro often 
associated with otl>er fractures of the Jaw 
and tlicir presence must be ruled out If only 
ono fracture fa seen as in the body The 
condylar neck fa odo of tho w*cakcr areas of 
t)w Jaw and conscquentlv fa more likely to 
bo broken even thrMgh IIm trauma bo indl 
rcct It fa usually sufBcicDt to wire tbo teeth 
in the patients DonnoJ occlusion for threo 
vv'ccks then to allow normal return of Jaw 
action. Only very occasionally fa open opera 
tkm Dcccisary and, even if thought necessary 
a trial of wiring in occlusion may be done. 
Operation usual^ consists of exposure of the 
condyle avoiding damaging branches of tbo 
fodai nerve and removal of tho smaD upper 
fragment Fixation, satisfactory for solid 
union in this location fa practically rarely 
possible and fa unnecessary Fracture of botn 
condyles fa on extremely serious situation 
and fixation in occhision fa especially Indl 
cated to try to prevent pcrmoneiit deformity 
Teraporoniandibular Joint Dfaordcri. 
Tlie auriculoternporol pain xyndrome fa prob- 
ably tbo result of erosion of the temporo- 
mandibular meniscus and Joint and irritation 
of tbo auriculotemporal nerve. Diagnosis 
may bo dllHcuIh, but the patient usually 
complains of Severn pain about the ear and 
temporal region and radiation down into the 
tongue. Opposing molar support may bo 
lacking and can bo tested by teeing if relief 
is obtained by opening the mouth and 
rvvin^g tho law nom side to side or by 
building up tbo molar re^oa with rubber 
mats or plugs If relief fa (Stained by cither 
maneuver pcrmaDcnt bnlld-up of the molars 
can be done by the dentist or if the patient 
Is edOTtulous, new teeth can bo provided. 
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the remaining itructiircs- Figure 22 thaw's 
the cofnbtnea operailoQ fot remmul of car 
cinoma of the jaw and complete unllatcrttl 
neck ditscctioa. Defoniutv following thi« 
radical operatkHi U minimal. Bilateral com- 
plete Tie^ di«ec4ioai have to bo dooo at 
time*, but it ij safer If the jugular \eiru on 
both side* of the neck are not remcn'cd at 
the snmo operatioo 

JAAVS 

Fracfuiea of the Atandiblc. Because of the 
exposed position of the lower jaw fracUire* 
of this xtructure axe frequent The type of 
fracture depends on the point of contort, the 
force of the trauma and the relabxe strength 
of VTuiouj parts of the Jaw Displacement of 
the fragments also is ti>c result of the type 
and force of the Iramna with the addition 
of muscular pull 

Diagnosis of a fractured mandible is uso 
ally not difficult and can be made on cx 
aniiitttioQ. \ rav ejcamin.idon. in Che postero- 
anterior ri^ and left lateral positions, is 
routinely made. Swrciai virtvs of the condyle 
and teraporomanalbalar joint may be neces- 
sary The omndihle is likeK to be broken in 
more than one place and if one fracture is 
demotutrablc. the presence of a second must 
be ruled out Tbe Inferior alveolar nerv'o 
may be se%*eted and if there Is Dumbness 
of the lower Up, this should be recorded. 

The time for reduetkm and action of a 
fractured jsvv is as soon as possible if the 
general ccmdltioo penniti- SwelUng ta itself 
is no controindicatioD to tnunediato repair 
Postptmement may male reduction more 
difficult and eventually fragmeots may bo 
permanently fixed out of positfon ot non- 
unioti of the bone xviS occur 

Tbe airway mav be of primarv concern 
in pailents \Wth a fracture of the mandible 
Bilateral fracture of the body of the knv-er 
jaw and the resultant loose central segment 
allow tl» tongue to drop back and o^ode 
the airway Immediate temporary fiutioo. 
positioning of the patient the head 

down, tractioo on tiw tongue, or even 
tracheotoeny may be necessary for survival, 
particularly in an todfvidual with a shat 
tered lower jaw Blood in the mouth result 
inc from soft tissue tears, as Is often found 

«= _t 1 idiblo £rac 
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compression and necessitate a tnudieotomy 
Tracaeotnffiy oiay be needed at any tim^ 
but fortunately tliis procedure is not usually 
necessary 

Hemorrhage with a fractured mandible 
may require immediate control. Displace- 
ment of sharp fragments uhich may cut 
major vessels in the neck, necessitates ade- 
quate expemiTO and individual ligation. 
Bleeding into the neck may b^more dan- 
gerous by compression of tbe*’airvray as 
mentioned above, than ii bleeding to the 
outside. 

The general cooditioa of the patient is of 
next coasiderabon when the airway has been 
pawided for and hemorrhage has been con 
tmlled. Complete physical examination is 
done to rule out tm presence- of intrs ab- 
dominal or chest injury and, if either is 
present, the necessity and the time for re- 
pair axe decided. Fractures or injuries of 
the extrenutiei cruty require treatment be- 
feue after or during jaw or facial repair A 
careful, cixmplete neurologfc examination is 
made tn all patients haAing fodoi injuries 
or jaw frnctxlres. if brain damage u stu 
pected tbe advice of a Denrosnrgeon is 
sought For map blows in which the bead 
U forcefully fiex^ ccr\-icn] spine x-ray films 
should be studied, as fractures may occur 
in the spine and, nheo present, nucy be a 
serious complication. 

Anesthesia for reduction and fiiation of 
siiBple fractures of tbe jaw may be secured 
bv procaine block of the dental nerves or of 
the second and third divisions of the fifth 
eronlal nerve os they leave the skulk Gen 
esal anesthesia mav be preferable imd do- 
cialOD is made as to whether general or local 
tocstbesia would be better for each indl 
vfduaj patient An airway must, of cooxie, 
be ^jaovided by a tube placed in the trachea, 
eisber through the nose or mouth, if general 
anesthesia is used. 

Teeth may bo involved in any fracture of 
Iho law or may in themselves be the extent 
of the injury Chip fractures of tbe teeth 
can often, be imoothod off by a dentist 
Cracked teeth may bo serviceable for years. 
If a tooth is loose many times it will become 
solid again and stabilixatioa with wires or an 
arch should bo dene. Single anterior teeth 
ttcXuaUy knocked out may be replaced in 
their sockets if av ailable foUowing the acd 
dealt, as thev may become serviceable ogam. 
However this doc* not cotidooe the practice 
of using another IndivIduaTs teeth for re 
faiplatitatioo- Teeth In the fracture line of 
the jaw >vlJJ probably eventually bo kwt, 


in persoos witb mspiaccu inui 
hires and secretiocs may artuaJ 
te mWgw gjgos patient imJeis they 
out or allo^tJu to drain out by 

bead down, or Q trai^omy 

made. Accurouktion of ' 

in the neck, may oedode the 
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other facial fracture*, but miially in no way 
iadicalo tho extent of tlio actual damage. 
Thcro may bo multiple ktnall chip fracture* 
with fragment* no forger tlun a fingernail 
and thewj arc not uuudl> keen oq Ow * my 
film. In a badly cruklicd face tlicro may bo 
hs'cnlj to fort) jmall fracture* h^o a broken 
egg or glass. Fracturo line* lluougli denso 
portion* of bono may bo seen os may Ir 
regularities of Okj orbital border* and antral 
dwdincss. Itcductloo ma) InNobo pulling 
the face forward and tho upper olkcolui up 
or do\sTi, depending on tlio displacement 
Iso prcconccis'cd routine is atrpUcablc Uw 
reduction insoKe* rcstaiing ifw action and 
forco of tbo traunuL 

It may bo said Uiat In lbc*c fractures os 
in most other trauma, badcall) tho surgeon 
attempts to do tho opposito of what tbo 
trauma did. 


FUatJon particularly in sovero facial 
crushes nx^uircs all mean* of stabilizaticui. 
Tho dental arch can bo hold, u*ing tho lower 
Jaw 0* a splint, witli interdental svirc*. In 
tenuU wirtypin* anchored in any stable 
point such 0* a z}mmu, can hold other 
looso point* by contilos'CT action. Also *0V 
cm] looso section* of tlm face con bo sta 
billzcd in ono piano by internal svlro'pins 
diiv'cn Itorizou^ly across tho face (Fig. 
23) Needless to sa> reduction or elevation 
to proper position is necessary before tho 
permanent wlro fixation Is d(Mc. Elxtcriud 
and ovcriicad traction appomtm is iiscd by 
some surgeons. 

Zygpmailc ardt fradura oro mcntloaijd 
to distinguish them from those displace* 
ments of llus ^goma Itself Arch imeturcs 
usually lexult from direct trauma, such as 
that incurred by a fall on a curb or a blcrw 



•mi. 






mi frocbl mm, u .boro a, loMtmctrm 

~ iWortma a. CD. rf OTB.. fer fl» p.Uat ■n* 

>1- w*h boa, ^ 



276 


Chapter 11 The Head 


\ rav examination of the Joint may be belp> 
fu] in making tbe diamofls 
The temporofTwndmular mcnLscu* syn 
drome reiult* from derungement of the 
meniicui and may be acute iollovrfng a dlffi 
cult dental extraction or cxtcroai trauma or 
may appear roddenly in cbrooic progretiiw 
denuigement Crackfaig or popping, pain 
and bWlage with the Jaw open or cioted 
are the umal rymptoou, appearing often in 
that order ai tne diiease progreMe*. Treat 
ment conxiitx to rcit of the Joint bv avoiding 
wide opening, minimal cbmvfag and wear 
tog a chin vcrttsx bandage. Enforced re*t 
with interdental ^vtrtog in oechixion mav be 
nectamry Injection and joint opcratkmx 
ha\*e not been very xuccgm^ 

Anterior di^ocoHon of the jaw may bo a 
part of the temporomandibular menlacuJ 
tyndromo or may remit from trauma on the 
jaw \TdiUe the mouth U open or from the 
puli-icar neck contracture One or both tide* 
of the jaw may be involved Diagnosis is 
nrually apparent, since the mouth is held 
open tvlth the lower {qw forward, or point 
tog toward the onaffected ddo to uni^erol 
duiocotioa Loabilltv to swallow or talk is 
usuaJly present at first \ rav films truv be 
exposed to rule out the possibility of frat 
ture of the neck of the coodvle Treatment, 
If there have been recurrent dalocatlons, 
mi^t be carried out bv the patient, since 
oftentimes the condvle slips back easily 
Downward, backward pressure to the molar 
area may reduce the dislocation or a gen 
era] anesthesia mav be necessary to accom 
pUih this. Protoctioa and rest should bo 
given to the joint as deserdjed above. If 
reduction is impossible open operation may 
bo necessary and the condvle nmy be re- 
OTOvod. Trauma to the chm with the month 
open may drive the condyle up through the 
of the skull into the brain and this dis- 
location may be called an cn/crojuperlor 
one Treatment is osuahy directed tmvord 
the brain damage. Later reduction can be 
done and occasionally repair of the glenoid 
fossa is necessary 

Posterior dhijxaikm of the jaw usuallv 
results £rc«n a forceful smash on the cltfn 
when the mouth is ckisccL The condyle is 
{irii,-CD back into and crushes the boov ^ 
tion of the cor canal Reduetton is often 
jDontimeouJ. but nxogniBoB of i»hat ta 
jSSiiiod Is fniportmt ■» that rtcia tn»y 
ttVm to nni^-ent pennunent oocSmkai rf the 
-j. Trralmenl unmDy comirt 

ooeoiiE tbs ear canal and mointaMng to 
BcdticUoo of condyle tUtlocoUoo 


mav require surgical exposure and pOBdWa 
removal of the condyle 

Fractures of the Upper Jaw Fractures of 
the upper jaw are a part of middle-third 
facial fractures except for tbo occasional 
separate upper alvcoW fracture. 

The diagnosis of fractures of the upper 
[aw may be diScult because of sxx'cllkig, 
ftowever pedpatioM and suspicion that a 
fracture mav bo present foUmvtog fairly 
severe trauma aro of the most importance 
tn making the diagnosis, \ ray examtostion 
may not gi%e os good on todicatian of the 
type or severity of the hractures ox ^\'dl 
simple palpation because of superpotiltion, 
but it is routinely made. Posteroaaterior 
views of the facial Ixmes showing the orbital 
borders or a modified Waters film are the 
most valuable. 

C/uper alocoior fractures may involve anv 
or all of tho alveolus. Extensioo up into the 
pvrlfonn recess or medially throagh tho 
palate is common The diagnosis is obvious 
on even cursory examhvatfoo and poIpatioiL 
Although minimal debridement m facial to* 
juries is urged, removal of k>oso alveolar 
fra^ents mav avoid troublesome drainage 
and future trouble. HeductiOD and fixation 
with interdental wires using tho lower jaw 
as a splint ore dono if necesnury and pos* 
ilble. Internal wlro-pto fixation has been 
used u tho ooly or tnpplementorv means 
of fixatioo 

Transverse fractures of the upper jaw and 
face are freqiientlv seen to persons tovolved 
in on automobile accident. These fractures 
usually result from striking the face oQ tbo 
dashboard, steering wheel or rear of the 
front leaL The diagnosis con be made on 
the basis of history of trauroa, swelling and 
examination. Fme+ure lines may be palpated 
and movement of separate segments the 
face or jaiv can bo seen. The line of frac 
(«re may start in tbo alveolus on one side 
extend up mto tbo pyriform receu and up 
into tho orbit— a pyraiaidjil fracture. If the 
main force is nt a higher love! the nose will 
be crushed down into the face and the face 
will be completely detached from tho skulk 
This leparaiion can bo demoostrated bv 
gasping the teeth and moving them up and 
down but this is not appreciated tho 
unanestbctlzcd patient Too fracture Itoc to 
this fracture extends across both orbits. In 
severe fadal crushes there can be any com- 
bination of these transverse facial fractures 
and they are often associated udth a irac 
ture-diskxation of one or both zygomas. 
\ ray's are routtody taken, os describe for 
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maiV tlw flattnrs5 of IIkj clictk Ijut llw dll 
plairnKTil can luiiull) Ik. fell In nddlll««i 
lo of iIk. cIh*iI wIiIcIj will Iki «l>- 

vhjus wlmi llw iVwJlinR kuUldci diplopia 
dne lo ikmRallon of tlw orbital casll) with 
downward dliplaccmcnl of llw *>Ranu and 
with llw c>xl>all follow Ing on tlowti Inlo llw 
antral n'gion dilRcull) opnilnR llw nuxttli 
due to hnpaction of llw z)Rimia on llw 
coTooold, and Infrwvibllal nvtM. iural>di 
duo to cmdiloR b) llw tlUlix Uctl z>Rr>mu 
raa) bo pri'vonL All of llw alKikU ilRni or 
s)Tnplonii ilKHdd bo Ickled ferr luid recorded, 
doco onl> mw ma> be cUellcd- DlNabllUy 
will be TWTTnancnl un!i*M tlw deformity li 
coTTcctcu. \ rayi, made with the luUcnl In 
die poktcToonle'riur [Wsitian or tlw irKwIlfied 
Waten position kltowing tlw orbital Iwr 
den of tlw facial Iwncs are of tlie rrwst 
practical \aluc and arc taU-n ruotirwly Hero 
again any x ray Rbn iruiny times d^ not 
gi\o a N-cry good indication of llw cvlait 
M Uw damage 

The Umo llw repair should he nudu is 
the some as Uut fur fractures of otlwr facial 
bones Lc^ 01 soon oi tius patient s gc'ncnd 
condition permiu. 

Mininuj debridement U done hi facial 
fractures. Compleicly dctoelwd bits of bone 
may bo remrn-^ but If tlwrc ii a diancc of 
*urvi\*al they aro left If necessary for re- 
moval secondarily Three weeks is about 
the limit of Umo at whidi the zj’goma can 
be reduced from its displaced positioo. 
Elarllcr than this U preferable 
Reduction should bo done by Uw simplest 
possible method and will lufBcc if ImpacUon 
occurs. A largo jaw hook pushed tWouob 
the soft tissue can clcsuto Uw zygoma by 
grasping the inferior border and probably 
provides the simplest direct approach to 
the zygoma- There arc numerous other op- 
craticins for reducing the zygoma, but if 
impacUoo in the normal position docs not 
occur a meUwd of fixation is needed- Ro- 
duction and fixation aro usually possible 
through entrance into the antrum through 
tbo fracture lino in the buccal fornix. Tills 
r^nlrei coly a sbort IncisioD througli the 
buccal mucosa- From inside the antrum 
the displaced zygoma f^n bo elevated with 
a palate elevator or Kelly clamp the sur 
geoa using his free hand tor guidance as to 
proper pcsitioo. The correct positioa nnn be 
maintained, imtll solid union occurs, with an 
iodofonn pock Incorporated with balsam of 
lighdy accordioned into the anlT irm 
The peci. acts as an internal splint and 
makes it possible to "mulch’* into proper 


l)osi(ion tlw multiple fomminuted fragments 
ill tlw IliKir of llw orbit and antral kvalls 
Tliis puck slwuld Iw removed in fen to 
twenty tlayi Multiple Internal wire pins 
ilrlveii across tlw face using the opposite 
zygoma as a point fnr cantilever support 
Iwvc given sulhdent fixation alone or may 
Iw iiscxl hi cunjuiietion with otlwr mctlwds 
When both zygomas arc loose wirepins 
luvo enoiigli fixation for solid union 

to occur and in severe facial enuhea Iwvc 
even provided an initial point on vvhieli to 
liasc fixation of other siwticred features. 

Aoso/ (raclures arc prolwbly more often 
overlooked tiun llim arc diagnosed- Bleed 
ing from llw nose lollovving trauma to the 
jxut Is tlw a^ull of fracture or laceration of 
llw mnctisu by one of iJw Ixines or cartilages 
am! careful examination may be required to 
ascertain tlw cause. Ainvuy obstruction by 
llw Iwnt sc’pliim slwuld Iw cerrcctcd and 
otlwr depressed supports to the nose should 
bo tlcvatcd. Maintenance of iho reduced 
position con bo provided b\ intranasal pack 
ing and an aluminum splint applied over 
the iwsc. In crushes of iJic nose with ex 
Iremo comminution tlw fractured segments 
ore raised up out of Uio face and often re 
quire furtlicr support No. 26 steel w-iro 
iiosscd beneath tlw nose and anchored over 
lead pblcs on tlw outside of the nose may 
act as a cradle with tho nose resting oa 
Uw wires. 

Fractures of tJw tkjsc aro [urthcr ilJus 
(rated in Figures 26 A, B and C Injiury to 
Uw soft parts as in Figure 26 A, illustrates 
Uw Dcccdty for their accurate rcpoiitioo as 
well as lliat of tho underlying supporting 
framewerL Tho x ray shows marked dis 
placement of tlw fragments. 

If bone fragments comminuted as they 
unuillv aro in nasal fractures, remain dis 
pbeed and depressed, leconda^ build-up is 
Dcccssorv as shown In Figure 33 B If the 
dorsum Is distorted and enlarged as In Fig 
uro 28 C whether It was due to a fracture 
or a racial characteristic, cut-down and 
straightening can be done. 

Jaw Infections. OtlcomvelltU (Fig. 27) is 
most commonly caused by infections de- 
pendent on the teeth or by fractures of the 
jaw but It may be associated with cysts in 
the Jaw or follow injuries to the mucosa or 
infrojuentiv result from infections eliewh^ 
in the body such as in the paranasal sinuses. 
Other causes may be beat and irradiation. 

The most common infecting organisms 
are staphylococci or streptococci, but others 
Infrequently seen are the Mycobaderium tu 
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FifXT 0 34 of roAiabtf cbilocttiaD al rf 

goou. Thi) U ttoplert direct method tppbca!)ie 
ehea &»gaKQt> wiQ fmpocl hi the reduced podUcn. 
The portton of the hesvy book beoaetb the Stage at 
the zTgocut tfier pkrdni the fkio la shovn. Rem*' 
isg the directfam tlsau^ vbkh the dff Wet ed xy 
gooM hu pested hy puiIio< <n the Etook, the xygom* 
it goided toio farptctod ledoctkao vtth tiui fingcci ci 
the otb«r btod oo die uroer border of dM booe. Thit 
is t3w TseLbcd xl chcdoe f« tb« otokl zysooetk anb 
fracture, cvokihtg cxi tormrai above tlu baMioa. 
H o w y vee, extreme acre dndd be tilceo to keep the 
opwvd puB d the hook ccotroQed at aJQ rfaw. ftJi- 
ore of the fniazieoti to hnpect by thh method or asy 
othae tyye of reductJoB oooeattttto* >^p ffag to the 
aptsoeca throogh the fnctore bae above tbs rentne 
foata, vbidi alknm tot fixatton by the ow of an to- 
tcreal ia tba facto ot a pa» tn the antram. 


^vitb the Bit The deformity cam be p&fpated 
Ihroo^ the ewelliQg ai>d x ray pJctoTO can 
be toKen to compare the arcbea. Treatment 
ccttrirU in direct elevation of the deprcwlon 
in the arch >vilh the book through the ildn 
(Fig. 24) or a large towel cifp can bo tued. 
There ii no *cftr Impaction mnally occun 
an d thing further is needed A more iiidlnsct 
approach may be made throu^ on iociskm 
aoove tbo lu^lino and tiw d^ression moy 
bo deveded by sliding it down beneath tbo 
temporal fascia. Impaction U not dependent 
oa the metiiod of elos’ation. If impaction 
docs not occur open operation and wire 
fiiatkXQ may be oeceaaaiy 

Fracture^lslocation of the xygomo fFl* 

25 ) ranally follows tramna to tha cheti 
bono beoHMO of tio pnaninont poiJto <rf 
tho mom* “al ** mjocUKd wflli 

foictmo of o*« btma in tlKJ feco or 

Tha rnmna itsdf H uroally not tactnml 

but fa Wulcd from ill of la ottrufa^ 

and cturha tba titoirr rmiouodiog bor^ 

irrdadfag tha -MOill*. 

antrum and “f 

and Boor Tbo eff«t of dfalocattog lie 



FiCKTS SSl. DrrariDg showing the Rgctlt of fno* 
tore^lixlorelicti of the ryxent and the method of 
direct btosatiual redocCiOD. Heavy zycocoa ertuhiss 
the thtD'WaBcd orbital Boc* and aot^ wall caxnes 
sxnetied ocnniiiaDtim. while the taahi body <xf the 
sygorea &a^ ll rarely broken. The pnerihilfly of in. 
Jozy to the optic serve by these ihazp fragmexits can 
b« apprec iat e as well as damage to the orbit by the 
oprighS proceo at tha ttfoaiM, Patihai of Icagthmed 
orbit^ cavity leavtof the globe to drop, aad the re. 
suiUiit drpkipU are sbowTL The ead of a Celb damp 
engagmy the angle of the zygcoa to deTSto ft into 
pcafttoo after esCisoce Unoogh tbe fracture hue in 
l2a» antnl wall retp the aatnim Itself h demccotTstad. 
At this potot the SogErs of the other hand are plaood 
CO the Metier orh^ Socr and the jrygnna is pfacod 
to redaetJen. The ccrmwhmtwd floor asd are 
"rnnkhed" into poaidoo by a Hrmp placed oo tho 
tocide and a hand placed oa the akdie, thco heid, 
acid onkxi baa oecuzied. by an todofeam pack tcD' 
pngssated with balsam of Peru acconhcascd into tba 
aotrem. 


xygozna be compared to that of plac 
fog a max^ oo on egg and striking the 
marble with a hamtner tho marble repre- 
centiog tbe zygoma and tho egg the sar 
rounding bone*. As could bo imagined, tho 
morblo would be broken if a strong enou^ 
blow were used, but crashing of the egg is 


izHvitable. 

Diagnosis of a fracture-dfslocatioii of the 
zygoma ix ustully oory to eatiblish ky pal 
patioD, portictiLriy oi the inferior orbital 
border SweBiog may be marked and may 
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bcTculotis AdlnonijT-cs ami Trc/wikrnui/w/ 

Ikfutm 

rcriisplaiJ abiccs^ Is rcallv loca!l/cd oslco* 
mjcUtU and uiuall> inrcaJj l>> llio c\lrat> 
tioo of on aculcK amcc^icd toollt Pcfi 
cvroniiU Ij wfl Huuo fnfLunnulion arotmd 
a partiaU) cniplcd tlilrd nwlar which may 
progrcn tu oitcoin\ dills siwntancouil) or 
more commonlj following cvlracUon per 
fonned wIkm the loolh woj aeulcl) al>* 
iceMcdL 



^ A, Severe fracture of dow with left 
tl*»io Uceretkn *bA ecetoiion u to i i»y 

Awirit* re pUr i mj e iJl of booy ftagments loft 

P*rt» twtldi feccndaiy openttve procedure*. 
B Ee»ilt of pennanently dlfliUccd old fracture of 
^ SecQuUty donil bollil-op Mrceaaaiy when 

efcrmloa not dooeu C. Cut-dowo of aoto 
In jKoptr feature 


Ffrtrtwfct aio the second most c’ommon 
cause of oilcomjclltis. In all fractures of ibo 
jaw drainage (o tlio outside should bo con 
sldcml since it is almost imposslblo for iho 
jaw to breaX and not lacerate lira mucosa if 
teeth arc present. ;Vn avenue to the bone for 
inouUi organisms is opened up Prevention 
i)> prophylactic drainage is best treat 
inent allfiough reliance is ollcn placed on 
antibiotic protection 

Cyitt arc a potential poeXet for infection 
and 11 m 3 avenue for mouth organisms may bo 
via a nonvital tooth root 

MclaU sudi as arsenic and mcrcviriol 
compuwmU lardy cawsc necrosis of ihc Unv 
Thcmuil nrcrtuii of Uio jaw may follow 
cautery dcstrocUon of an overlying card 
noma and is usually relatively localized. 

IrraUallon Is not an infrequent cause of 
osteomyelitis and is distinguished hy the 
totenso pain It usually follows Irromation 
to carcinoma of the mouth near the bone. 
InveKcmcnt may bo widespread with the 
healing slow and promise of secondary 
brcald^Ti great 

In the acute stage of ostcomy*clJtIs pain 
is (Iw prominent symptom and it may be 
\xTy severa There may bo a history of a 
recent evtraction of on acutely inSomed 
tooth. Swelling may bo diffuse about the 
(oce and extend down into the nedw Tea* 
dernexs is marXed and may be over the jaw 
or generalized over the swollen area. Tris- 
mus may be marXed. There are also the 
general signs and svmptomi of infection, 
sucli as fever and gcncael malaise. \ ray 
flhni may show very Uttlo in this acute phase 
other than the cavity left by extraction of 
the tooth with slight bony erosion. In the 
chronic stage, tlicre is load reaction to a 
foreign body and purulent dralnago with 
acute ciaccrhatioos accximpanied by gen 
end rcactkjn. Multiple sinus tracts wiD be 
present by now possibly vdth an oral 
fistula. \ ray atamlnation in the chronic 
stage will show cavities, sequestra and, later 
the developing Involucrunx. 

Prevention is the best possible treatment 
Though this mav bo o trite saying, and 
should be self-evident prevention is worth 
while If one patient can bo saved from osteo- 
myelitis DOTtisti have learned that an 
acutely inflamed tooth ihotdd not be ei 
bracked since instead of allowing for drain 
Qge. new avenues for spread are opened up 
bv this procedure. Eitamal drahiage for 
fmetures of the Jaw will reduce the tad 
danco of osteomy^tls. 

AuUhioUci in large dose are mod md 
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ajTii itf rKxnnii ItlcnlificathHi <>f Itilxrrclc 
bacilli ii tKTr%K4r) for tlu final dUpHAh 
Trcjlmnil nu) lx? nnwo ruHtal llun for 
odnT forms of oslrtnnsclilii Sc<|UL*slrt‘c 
turn) CM-isioo of insolsn) volt (issiu anti 
dosQrc of iIm uoiinil ate tione \sliile an 
adequate stKq)toni)<.{n hbxKl lescl Is IkHok 
mainlamcd 

Infit-tbvi of tlic jaw with \it(notn\ctt 
should U stnmRl> sus\xxtctl from tlx* hit 
tors TjpicaHj a clironlcall) infixtnl lower 
rooiar Ls cstrattnl ami lliret wnls later a 
[uuilc\s mass apiHarv user tivc jaw wlilch 
ioaeaset in vi/a) ami Ix'i.tum's painful and 
inflamed, Irivnins 4\q>carv and tiHrc iv llic 
usual pmcral rcsixmso lu inlet Hon Drain 
age ma> bo sponlamimv and vulssidencc tx- 
cun, but live painful vwclIinR apixarv rt 
cunmll) Tlsc ts-phal late i>itttire is ilut of 
x-filcsprcad Induration In IIk fact and mxL 
nnilUplc draining vinnvi*s and vearv and llto 
inahlUty lo open the moullu \ ray ovainnu 
tlon vhowt ovtt'v>tn>t‘htii. Tlw diapsovis U 
etablUbcd b> finding vulfur panuk')! in tlx) 
draiaage but it nus lx neceisars to open 
a Dcur poclct to dtiiximlralt tlxnn Micro* 
•t'Opic confiimalion ii adsliabU Treatment 
coavbu in draiiu^t of tlx nmUiplc ab> 
x*ray ibtram and prolonged rs* 
tcmic usage of ontimoUci buflaion of iJic 
Invols-cd tissue mas lx ncccwar> 

Syp/il/ii Imolsing the jaw bone* is rardy 
seem The usual Insolsanont is of llw Isard 
palate and the supports lo llx nose. Trust 
most consists of tm* usual ssitcmic therapy 
foe syphilis, but later iccoostructlon and 
cloilog of the defects may be necessary 
Aniyfori* may bo true or false True 
MkyUais results from bony union at or near 
the Joint and has been seen following mas 
tofditis calcomyclills elscwlxro in the |a\v 
fracture. Patients Imso been seen who 
unable to open their mouths for \ car*, 
yoo or both slcl« may ^ Ins'olscd. sVlicn 
it occiu* on ooo side, the body of the Jaw 
^Ppean more Dormol on the ankvloscd side 
tuaa ft doc* on the unlnvolvcd tide If any 
b possible, the Jaw deviate* to the 
flJuylosed ildc, and the prcangular notch 
“deepened on that side. \ rayi may show 
t^ extent of damage and union at the joint 
"bo, Involvancnt of the coroiioid should bo 
since it has been seen coUdly 
by bony union. A series of coroooid 
“licylosis alone, resulting from war Nvoundi 
reported. Treatment of true an 
^*o»ls ccmiiits in resection of etxm^ bone 
Joint to develop Bilateral true 
“i^loiis Is a particular probiran, lioco for 


ward siipiKirl of tlx? Jaw may bo lost and 
lracIu*oton)y may lx? necessary In sucli In 
siaiiers tlx; worse side sluxild be operated 
oil first (uhI possibly nimigli opening rnay 
result following unilateral relief FaUo anky 
to\i% is due to scarred bands whldi prevent 
the jaw from opening, Init it may bo dJlBcuIt 
lu dlstinpiisli from l»ony ankylosis both 
may lx present lo some degree The scar 
ic(|uirt.'* ixeislon and some sulistitution witli 
u graft or il ip Is rCTjuIrcd for relief of false 
unkytovis. Tlic scar of a neck contracture 
nuy product a type of false ankylosis by 
pulling on liie diio and indudng on anterior 
dislocation of the jaw us in Figure 28. 

TunioiN of ihc Jaw Tumors Ixmign and 
iiuli^iant which occur in otJier bones of 
llw? body also arc found In the Jaws, Their 
iriatment is esumlially the same os in other 
locations and furtJK?r disetission is unncccs 
sofy In addition tlx'ro ore tumors in the 
jaw wlUcli are peculiar to it owing chiefly 
to the prvscrvcc of Itxih. 

Torus pcJallnus Is on osteoma or exostosis 
which is more or less svmmctrical and is 
found in the midlinc of the hard palate. 
Because of its size, which may affect the 
speech or prevent the proper fitting of den 
turcs or irrilatioa, it may rcqulro removal 
Exdsien is not dUBcult but opening into 
the floor of the nose should avoided. 
Torus nwjuiibularU is a similar occurrence 
of an exostosis Inside the lower Jaw which 

a be in the midlinc or symmetrical on 
I side*. Removal is usually not required, 
hut It may bo ncccssarv to allow for a lower 
dental platu 

Denial cysis root cytU or radicular cysts 
are probably of Infectious ori^ and are 
seen on x ray films os a cyst in tM bone sur 
rounding a tooth root or a retained root 
Cure requires removal of the root and the 
cyst- The bony defect Is allowed to hsal 
from the bottom. 

Dentigerous cysts are epithelia lined and 
contain a tooth bud or unerupted tooth. 
Bono is eroded os they distend but Is not 
Invaded by the celL They must be com 
plctclv removed. 

Ailajuantirwmas or ameloblastomas ore 
tumor* which arise from the preomeloblasts, 
or ceils which later form the enamel of a 
tooth. They muy bo cystic or solid and nsu 
ally occur as a miitiffe of solid and cystic 
elemaat*. X-ray films may show a mnl rifn ^i 
lar arrangement with erosion of the bone by 
pressure. The more solid the tumor is, the 
more apt it it to invade bone. 'iTrij may 
proceed so far as to make the tumor iraHg 
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Fieurt 27 OcteomyeUtli. Tbe d dw Infectkm (hroo^ til tbe dods^ masdei and tbe ^'•■Nartnn q{ 
the <^trMgw ktcsfkxti axe ihown. Tbe luciclon over the an^ mi^t have tw?! made lower ouept tW* dw 
cfaedt wax ^ut aJmrt to perforate here It li practtcaliy aiway* bett to draia m M h the boecal aod 
Bjfacee of tbe ^w Tbe eecaod ptettue w«* taJuro two wedj after &yt 


have preventod tbe local progrsn of tbe 
Infectioii to ertearive bone oeCTosU. Tbeo' 
use has alao ondaubtedly saved lives 
Upper alveolar or maxillary ostaGmyelltii 
Is much lets conunon than Li osteamveUtls 
la tbe mandible and occurs most frequently 
In the regioG of tbe Inobon, canines or at 
tbe tuberdes. Infection may spread from tbe 
nose or paranasal itnusei in addition to that 
assodat^ with the teeth. Often tbe most 


prominent symptom is periorbital edema. 
Treatment follows tbe same prindplet oat 
lined for osteom^'elltis of the mandible. 

Gumboil, or alveolar abscess, ibould bo 
drained by incising tbe mucosa and geody 
retracting tbe periosteum. Tbe tooth can bo 
extracted when the process has lubtldod- 
Onco an abscess 1ms developed, it is nsn 
ally opened externally otberv^ tho Infec- 
tion may spread and dissect all tbe dosing 
mnsdei of tho mouth, induding the mas 
teter Intcnml pterygoid and tho temporoL 
A short collar indiicin is made througji the 
skin, followed by blunt dlssoctioo Into tbe 
abKcus and to tbe bone, core being taken 
to make tho opening Into the massete space 
on the outside and Into the internal ptery 
gold space on the indda 

The abscess is ev-ac^ted ^ a 
Iodoform pock 1. toscMd to ^ 
for twenty four bouij to ctablljh the drain 


“^No'^Slting of booe U done at thU rtago. 


The jaw sequestrates rapidly and to cut 
into It invites further spread of the osteo- 
m>elltls Speotaneous sepontlcai of any 
fragments is awaited for up to hvelvo weeks 
and, during this time, secondary drainage 
may be necessary Also, dxiilng this time 
the process changes from an acute to a 
chro^ oce and becomes less dangaxms. 

Maintenance of the arch of the (aw Is the 
most important conxlderatioD when osteo- 
myelitis bos developed. Cooservative man- 
agement is indicated. Though antibiotics 
may hasten the devclopcnent of an iavolu- 
cTum and save lives, tne dental arch is a 
mechanical problem and the principles of 
handling potential sequestra are tbe tame 
as those outlined twenty years oto The in 
voIuCTum must havo formed before tequea- 
tra are re lovcd and then they can bo gently 
lifted out If tbe (aw Is allowed to collapso 
by radical ddbrldemcnt, it Is almost impoi- 
rible to reconstruct tho arch. i 

Block necrosis of the mandlblo has been 
followed by rcgcncautlon of on essentially 
nonzud arch by conservative monagooent of 
the seqaestra. 

Tooth buds in children should bo con 
servatlvely drained. 

Tubcrculotit of the (aw is niro and Is nsu 
all) a more Indoknt process than is ostoo- 
m>*eUtls. A largo flnetuant area may be 
present over the (aw with multiplo draining 
sinuses. \ ray cxomlnatioa may show spotty 



Tiifi Mouni 


285 


ll»cfr own rnifnd. /U (hcto ffrofU may bridge 
defects and do not simply act os ipUnli 
wiillo union occurs titcy oro thouglit to bo 
truo crafts and to t>crsiit as sucJi ObtlousJy 
bone^ank nonvioblo malerlai Is not con 
sldcrcd as aiyllcablo for this iKnrmancnl 
bridging of ddccts os aro frcsli autografts 
Tlw soft tissue ;)Octxl into which llw 
graft is to bo placed Is most Important for 
pcrsistcnco of Umj booo graft and union to 
occur because success of any deep rqwir is 
dependent on primary soft tissue Jjcaling 
occr iL 

StUVVK\ GUtNDS VND DUCTS 
Trauma Contusion of a sails af> gland, 
duct or surrounding soft tiisuo may ouiso 
obstnKTtion wlilch is usually of a temporary 
nature and subsides spontaneously 

LoccratioD of a salivary ^ond may bo os 
sodated with facial lacerations and will bo 
evident on oxaminatloo. Salivary draloago 
will bo seen and is alwa>'S looked for in 
the preseoce of laceration near the salivary 
glands. Tears of the parotid or submoxlUary 
salivary glands may result from sharp frag 
ments in faw fractures. If the laceration is 
only in tho substance of a salivary gland, no 
ipt^al cofuidcratioa is necessary as bcaliog 
will take place rpontoocousl) 

Laccratioo of a duct can result from tho 
same causes and recognition Is parUcuIariy 
important as drainage u-iil continue or block 
age develop unless It Is repaired. All deep 
lacerations in the rcgloa of tho salivary 
ducts should be caief^y investigated, as 
should fractures of the mondiblo ncur tho 
submnxinary duct, ond immediately ro- 
paired. Late scarring may produce ohrtruc 
tion secondarily Transplantation of tbo 
projdmal duct opening further back in tho 
mouth may bo done instead of anastomosis 
Salivary duct fistula to the outside persist 


ing after Injury Is very annoying to tho pa 
Ifcnt ond rcriulrcs opcratlvo closure if 
clra/nago con bo cstablislicd llirougli It- 
Clionging of the fistula to llm inside of tho 
moutli may bo nctossary if tlw continuity of 
tho duct cannot bo rc*cstabll5l>cd. \ ray 
treatment to sljul o/f tiro salivary flow may 
result in tho closuro of some small fistulas 
but cannot Iw relied on for largo ones. 

Olutructlun to the Salivary S)»tcin- Ob- 
struction to llio flerw of saliva from on) sail 
vary gland may bo duo to compression or 
Involvement b) scar Infection or tumor or 
otlror mass near ilw duct, inioctioa in tho 
d or duct salivary calculus tumor of 
duct or gland and scar or deformity 
of tiro duct O^lructlon without any do 
monstroblo causo Is not Infrequent 

Tlmt obstruction is present Is usually ob- 
vious os tiro oiTcctcil soKv’ury gland berames 
enlarged and prominent Tiro swidllng is 
usually worse on sobvary stimulation oiul 
may subside to some evtent beriscen meals 
Swelling may appear suddcnl> or may do- 
\clop gradu^> depending on the cause. 
Pain Is usually present and In degree related 
to tiro amount of sw'dilog ond its speed of 
development Examioaboo will irn'eal a 
ssvodco tender gland and lack of toliv’dry 
flow from tho orifice of tho duct In the 
mouth, even on txajdcr pressure over tho 
gland or milking of tho duct PunJent ma 
terioi oia> bo draining from (ho duct Fever 
and malaise may bo evident, depending od 
tho individual reaction to th© particular ob- 
structioo. Careful elimination of tho duct 
wth a lacrima] duct probe may dctennlno 
tho cause of obstruction- \ rays should bo 
token but often they ore of no or little oid 
in the diagnosis. 

Eitrinsic causes of obstruction, such as a 
constricting scar infcctioa or tumor require 
relief of tho primary condition- Care shUdd 
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F<ffvr« 33 Cootnctnre lual £racD old bnm ica/ dblocatlDf Icnrcr A, Rtpoated by du body 
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nant by podtion or exteniioo toward the 
boM of the braio Adanunttnomas have 
been reported In tbo long bones. The benign 
character may change any time and tnvafion 
of boon and soft tissue occuix. The change 
is usuoBy to semamous cell carcincKna, 
though the original solid adomantiDoma looks 
like a basal cell gnnvth mkroscopically 
Treatment os long as the tumor is contained 
In the bone, ma> be intraoraJ as for den 
tigerous cysts. Invasion of the booo requires 
block ffitdsion, which has also been done 
intraornlly and fadal scan avoided- Ex 
tensive soft tissue Invohcment reqalres 
bbei remo^ through a neck approach. 

Odoniomat orlso from odontoblasts Small 
tumors of this typo may be removed In the 
same way as are uncruptod teeth, but larger 
ones may require ronoval of a segment of 


Jaw _ 

Otieofibromas and glani ceU tumors are 
probably tbo most common benign tumors 
found in Iho which do Ml arlM frm 

denial donmli, bul Iboy are icen only m- 
frequenlly In rare inrtm^ gla^ ceU lu 
may occur aj part of lire picture of a 
parathyroid tumoc 

Osteogenic sarcoma is Infrequently seen 


but is the most common malignant primary 
|aw tumor Metastatic carcinoma, erosion or 
incaslon by alocohr carcinoma or that arls 
tng In talixxiry glands or by secondary In- 
vasion from metastatic lymph nodes Is of 
more coramou occurrence. 

CUoTuirosarcoTna usually occurs in the 
krwer Jaw about the Joint and is perhaps 
one of the sarcomas most often controlled 
by operation. 

Carcinoma of the faw does not occu r 
spontaneously but by secondary invasion 
from buccal or alveolar curciDOfna. Tbere is, 
ho\vever an exception to the above state- 
ment, in that adamantiDomas may became 
malianant and form cardnomos in the Ja^ 
Itself the originating epithelial cell coming 
from the paradental debris left fa tbo jaw 
folknvlng formation of the enamd organ. 

Bone Grafts to the Jaw Bono grafts are 
noceiiary to bridge defects fa tbo Jaw fol 
Vnvfag loss from any cause. They are often 
used to promote unfcio wbere tbere pre- 
viously bu been failure and to Ell out con 
tours- Hlbi ore roost useful for graft ma 
terial because of their natural snapo and 
iLoc crests may bo %voIl shaped to fit defects. 
Solid grafts may bo wired fa place to become 
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yurf glaixls arc of tho lamo type* a* tlioio 
which arc found lu soft UiWio cU<n\l>ero in 
iho body c,S^ fynip/uingioma angioma and 
UpotTUL Stlxal lumor* of anlaf^ origin (Fig. 
31) oro uwiall> thouglit of oi being Inherent 
in jalivary ghintk, but they ha\o been ob- 
served eUc^vbc^o in the body PaplUary 
cipiadenonuj lympJiomatcuum is found in 
these salivary glands. Ono hundred and 
eigbt> -seven turnon vvero removed from Uio 
parotid gland over a tvvclvo-ycar period 
wiUiout ovidcnco of rccurrcnco or paralysis 
of tho facial nerve. Ono Imndrcd were be- 
nign mixed tumor*. Papillary cyitadcnoma 
lympbomatofum comprised 3.4 per ccnt» 
lipoma, 0.6 per cent, angioma, 1 4 per cent 
and 53 per cent prov*^ to bo lymphon 
gloma. 

Benign mixed iumon occurring in tho 
salivary glands ore tliought to bo of anlago 
origin os postulated b> Halpcrt, from nests 
of embryonal ectoderm which do not imitato 
salivary glood or distort tho gland with 

r rth. Similar tumon occur elsewhere in 
body and the rclatioiuliip between tu 
mor and gland is IncldeataL Occurrcnco may 
be multiple. Eighty nine per cent oro found 
In tbe parotid, 10 per cent in tbo submoxll- 
lory and 1 per cent in tho sublingual gland. 
Tb^ may he found in persons of ony age, 
most commonl) in thcoe between thirty and 
fifty yean. Tbo duractcrlstic microscopic op- 
pearance is that of epithelial cells in corcu, 
lumps or stellate arrangement set in a 
stroma of collagen which may look like cor 


tllogo and whicli may bo part of tlw tumor 
cells themselves. 

Tim diagnosis is made on tho history of 
a painless maxi which appears In a salivary 
dond and slowly Increases in size but unre 
kited to salivary stimulation A solid moss 
cun bo felt In tho gland not attacbod to tho 
skin Fadal nervo function remains unim- 
paired regardless of tlm ultimate size. Si 
olography usually docs not Itclp in making 
tlio diagnosis. Removal is recommended os 
soon os tho diagnosis is made. In tlm parotid 
gland, tho closmcsi of tho facial nerve and 
Its frequent association vvitli tlw tumor moke 
tho problem of complclo tumor removal 
willumt damaging tho nerve worthy of ipc 
doi consideration. \Vido exposure to tho en 
tiro surface of tho gland is necessary to 
remove tho tumor safely (Figs. 32 and 33) 
A direct approach Is made to tho tumor and 
tho mass is removed completely with care 
ful minute pressure on all surrounding gland 
elements which might contain nerv'o fiJa 
ments. before they or© cub Fortunately the 
majority of tumor* lie over the facial nerve 
and dtey can best be removed In the manner 
|ust described. If tbo tumor Is beneath tbe 
nerve, this will bo evident Tbo major divi 
•ions of tbo facial nerve can be ideutiB^ 
and protected finom injury by dJ*s«ting the 
tumor from these and linger fiber*. An 
individual observer of tbo face is part of tbe 
operating team and bo reports any move- 
ment or twitching of the face as the opera 
tion progresses. The sltin Is carefully ciMed 
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FigaTt 30. X-ny gp p < «rirt cii of nitwy in nbmullUiy doct. 


bo exercised In removal of turnon near the 
salivary ducts. 

Infection In a salivary gland or duct is 
one of the most Important causes of obstiuc 
don. It may be associated with a calculus 
and this should be established at the onset. 
Obftroctlan may result from the edema of 
infection or persist after removal of a stone. 
Although a single organ Itm may iniiiate the 
tofection, the usual mouth organisms om 
bo cultured when symptoms bo^ Swelling 
of both rubcmudllary and parotid glands 
may be noticed in severely debilitated sub- 


jects. 

Treatment consists In the admlnlstm 
tloQ of systemic antibiotics and salivzuy 
stimulants month deanltnea including care 
of gum disease and carious teeth, and ad 
minlstratloa of sedatives or analgesics nee 
ossaiy for general comfort Carefully prob- 
ing the duct with a small lacrimal duct 
probe might reveal the prescnco of a stone. 
It is a part of the treatment, allowing drain 
ing and at least temporary relief from the 
sweDlng. Subsidence is usually fairly rapid 
unless there Is some other fundomeotal rea 
son for persiiteDce, but recurrences aro com- 
mon enlargement of the duct orifice 
may be necessary Fenlstent infection in tite 
gland may require its removaL Glandular 
elanents oy this time are pretty well de- 
stroyed- Use of irradiation tn stop salivary 
secretloQ is considered in those subfocts In 
whom no cause for the obstruction is deznoo- 
stiable. 

ralt-iilni in the duct or in the gland is 
the second most common cause of obstnic- 
Hon. Tliii lign, and tymptotm ore thow of 
otatniction and infecdoD li nnially proont 
Careful probing of tho duct with a in^ 
laoinal probe tvfll ertahUih the fart 
objtrucaoo li proent or a fflnltog of^ 
duct oo the ttooo may bo heard or ML 
Xrav examination may help to (Mern^o 
tbo done (Fig. 30) hut 


superposition of tbo jaw may prevent vis 
oaJization- More ^hun ooe stone is often 
presenL Treatment consists in reonoval of 
the stone and relief Is luually immediate. 
Enlargement of the duct orifice may piwcnt 
stone formation or permit passage or stones 
already formed It may bo Impossible to 
remove stones in the gumd or those wliicb 
have migrated into & surrounding area 
and it may be necessary in remove the af 
fected gland and duct Antibiotics and uH 
va^ ftteulants are used- 

Tumon aiislDg from the salivaiy ducts 
are rare and obs^ctlon is slower than that 
by stone or Infectloa. Turnon in the gland 
Itself are act usually prasent 

Soor or dsformUy of the duct from other 
causes resulting in obstruction Is not uncom- 
mon. Scan foIiowiDg passage of a stone or 
resulting from excessive trauma in their re- 
moval are often not of sufficient severity to 
require operative correction. Repaired lac 
orations of ducts may be responsible for 
obstruction after healing is complete. Local 
revlslnn of the scar may relieve tbo obstruc- 
tion or a nmv opening may be made in the 
mouth proiimar to the bkxded area. De- 
formity of the duct may bo duo to atresia 
anywhere in the duct, but the commonest 
silo seems to be at tbo orifice. The opening 
may be of sufficient size but, in persons cd 
any ago, slight inflammation in the dnet or 
around tlie opening into the mouth may 
cause obstruction to the salivary flow Re- 
peated careful dilation with a laoimol probe 
may suffice, but the oriflee may require en- 
lar^g. 

Obstruction to any salivary ^aod may 
Occur without any deiaonstrabie cause boing 
foimd. This may bo recurrent Three light 
doses of deep Irradiation may be suffident 
to shat off tbo gland, but. If not, actual re- 
moval may bo necessary 
•Benlgn-Tirmon o£ iJic Sallrary Glands. 
Benign tumors occurring In the major^s^ 
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gJancJ tunKjn U'iU be tlw most ac- 
curato b^uso of Uw lil^ Jncfdcnco of a 
mixture of vurioui type* of cardnoma in llw 
lamo tumor Tixiuo rcwanbling ndcnocard 
noma and tquamoui ccU curcfnonia haJ been 
icen on the some xlido In oddition to those 
t>A'o tyTic* of cairdnomxi, a third, called ma 
lignxmt mixed tumor is not infrequently 
seen. Evidence of benign mixed tumor may 
or may irat bo found Id assodatloo widi a 
malignant tumor Carcinoma nuiy originalo 
as a benign mixed tumor 

Malignant turnon of tlw parotid gland 
can bo accurately diagnosed by the liistory 
of a hard solid moss in tho gland \vhicdi hxu 
rapidly increased in size or has paralyzed 
part or all of tho facial neno, or ijF tlicro Is 
fixation of tho mass to its surroundings or 
o\’ldcnco of extension or metastasis, \*ray 
oxaminatloo of tho chest siwuld bo mode 
Biopsy is only occasionally noccssoiy bo 
cause of tho high degree of accunic> of 
dinical diagnosis ai>d of tho plan of pro* 
ceduro in which tho original operation is 
c o n s id e r ed as a biopsy if unsuspected mo 
lignant cells arc dls^’ercd. Frozen sections 
or those himors that ore difficult to diagnose 
ore not dependable in many Instances, Mj 
CTOs co^ inUapretatioD is eWdendy so dilB 
cult that if biopsy is necctsor) reoxivoi of 
adequate material is >vorth while. Tissue 


obtained by punch bloiMy may show a 
benign tumor but a few millimeters dls 
Innt, liicrc may bo carcinoma which Nvould 
bo mhs^ Biopsy if ncccssar> lias tho 
samo surgical rcr^uJrcmcnls os docs removal 
of a benign tumor 

Treatment of malignant parotid timion 
may bo surgical excision IrrodiatJon, or a 
ctunblnatJon of both Interstitial irradiation 
with radon seeds lias been used very suc- 
cessfully to control llio malignant tumor 
locally and tho facial nerve is saved if it is 
not already ]nvT)lvcd by the cardnoma. Cure 
of metastatic lesions when present, requires 
surgical excision os do areas of potential 
spread, A radical operation for euro of car 
doomo of the parotid iodudes removal of 
llio entiro gland, Indudiog tho nerve, as in 
dicalcd, and occasionall> tho overlying sUn 
and xnondJblo, combined with a complete 
ncd>. disscctioa £n bloc cxdsion of tho pri 
maiy tumor and area of lymph sproaa Is 
possible- oxdsion of tho |aw and sldn is 
cnjTlcd out as necessary 

Malignant tumors of tho submaxillary 
ghmd require removal of tho entire gland 
and ft D<^ dissection. Tho tissues can bo 
removed in one block and os mu^ of tho 
mandlblo and sldn is rmoved as is i>oce«> 
sory \ ray examination of tho chert should 
bo mode. 



^ too U. W iOTfa, li, ^ pattfao of a» 

t>«. ^ ™ tumor Inimy to the oerve duilna bnocr rtartovtl tj aDaided nlw ,■ 
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and a comfortable firm pr«rure dre&ilDg 
Is applied. Healiog takes place to five to 
seven dayt< Tbe resultant scar Is mtnfmtil 
owing to tbe placement of the original li>- 
ciskrtL 

Papdlary cuttadenoma l^phomatotum Is 
removed in the tome manner as ore benign 
mixed turnon It recurs less froquendy than 
do the benign mixed tumors- 

Upomat are treated in a similar way as 
positive d<Q gnr«<« often cannot be niade 
until the tumor has been exposed. 

Growing, solid hemanglonuu which are 
found in infants usually do not require a 
biopsy for diagnosis and are vtrry respon 
sivo to hradiation given in small doses Sor 
glcaJ removal of this of anrioma Is 
unnecessary and Invites oamago to toe facdal 
nerve. CavemoiiS angtomas, or a mixture of 
large ood rrnan vessel angicffnai, ore evidrst 
on »<amiTiGHnn and ar© treated by a com- 
binatioo of Irradiation, paeding and eidilcm. 

LumphingioTrta Is usually seen in infants 
but may be first noticed in fadividuals of 
any age. It occurs as a soft, ^pr^lbK 
nainicss txunor which Is todefinite in out 
ItoT Omngo In etamder ^ 
swollen tender mnu mny bo due to blood 


leak into one of tbe spaces. Tbe trimor mav 
extend into the mouth or Into the neck 
where it Is called hygroma. The treatment 
is the some as that described for lymphan 
gioma occurring m the mouth and it is tulB 
dent to say tliat complete removal is often 
not possible or necessary hlaking an open 
log Into the area through the usual wide 
incision, ptartiol excision of the mast and 
packing >vith gauxe Impregnated with a 
mild escfaarotic agent usually will result In 
destruction of the thin walled fiat eodotbella 
lined spaces and healing of tbe space may 
occur 

Other salivary ^onds may contain benign 
tumors. The oaslest method for removal of 
these Is usually total excision of the gland 
and the contained tumor 

MaLgnant Tumors of the SallTary GUndi, 
hlallgpont tumors may occur In any salivary 
gland The parotid is most freguently the 
sent of turnon, but tbe subtnarlllsry tnmon 
are most often malignant Betiveen 20 and 
30 per cent of parotid tumors are malignant 
Inddenco of maHenancy In the submaxillary 
gland is reporteu as high os 80 to 90 per 
cent 

Tbe simplest microscopic dosxificatkin of 
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THE NECK 


Developmental Anomalies, 
Tumors, Infections and 
Wounds of the Neck 

By WALTER W CARROLL, M D 


Walter Willloi Cabroll, AwciaJe Profctsor of Surgery at Norihwexiem 
Vnlcenity rcceiccd hU education and turpeal trolnlrtg ai the t/nlcerrtyi 
Schoot of Medicine lie i* rcprc»cniaii-ce of the young turgean in practice uho 
decoter a large there of hit time to teaching and retcarch upon a whoOy col 
untery batU. Hit Interett In turgery of the neck it manlfetted fn hit contribu- 
tiont to (he literature 


DEVELOPMENTAL ANOMALIES OF THE 
NECk 

Early In tbo cowrse of Intraulcrino life 
the embryo differentiate* the onlnge of adult 
neck itructure*. The Ja\vi and neck are inti 
mately related to tno tranilent branchial 
arches which appear in the third and fourth 
week*. The thyrogloual duct al*o appear* 
at this time. Enuring the course of the »ub- 
tequent two to throe week*, these itructuro* 
lo» their identity a* they form the more 
pexmanent organ* of future life. Within the 
depth* of these tissue* the paired fugulor 
lymphatic anlage appear* durmg the six to 
eight week period and primary lymph 
^nds begin to differentiate shortly there- 
after daring the third month. Characteristic 
latoal and mldUne tinomnUw may result 


from slight alterations in these Dornml em 
bryologic tronsltloas. Defects In fusion or 
failure of normal obliterative procewe* re- 
sults in formation of cysts, sinuses or even 
flstuloe connecting with the pharynx. In the 
newborn, these ma> bo of such size os seri 
ously to interfere with vital functions. If 
respiratory or cardiovascular complications 
are mintmnl , they ma\ remain only as cos 
metlc defoi^tiei or oocome the source of 
repeated episodes of infection. 

LATEfUL AAOAtAUEt 

The majority of cysts, sinuses and flstnlae 
located in the lateral portion of the neck are 
the result of faulty development These 
leriota are found at any a^ but for the 
most port in the young, IVMo in patients 
Pace 291 
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in somo patients drulns to tl«3 outitdo in a 
spontaneous nuinncr If lliis occurs or if 
tho c>-ils oio drained surgicallj a pcnnancnl 
sinus tract dcnoloiu. Tho cjits oro d>cn con 
\-crted Into a sinus with cjilUko pocketing 
abo\-o tlw oixmlng 

Thcio anomalous sinuses and Ostutuo may 
present tlKrmscKcs in llirco v’ariatlons \v^tll 
respect to surface openings. The tract may 
bo complete- that is U>cro nmy bo a %\-ciI 
defined externa] cutaneous opening as well 
os an internal plmrjngcjl opening. In sucli 
instances tho external opening bo found 
an>^vhcro along tlw anterior border of tho 
stemodcidoniostoid musdo, but most com 
monly along tbo lower tlUrtL Counlng up- 
ward, It is somewhat superficial but pene- 
trates tlw platysma musde and coN'cloplng 
layer of iho deep cervical fascia It passes 
o^-er the common carotid artery and, re- 
maining anterior to tho hypogloi^ ncrx-c. It 
tumi medially to pass through tlio upper 
portion of tlw carotid bifurcation area to 
enter tho pharynx at RoscnmQJlcrs pouch 
(Fig. 1) 

Tho sinus tract may bo incomplete in ooo 
of hro ways Tlw more common of this tyjw 
ore those in which Uwro is a \s‘cU-dcfiDcd 
external orifice leading into a sinus tract 
which extends only a snort distance into tho 
neck but follow* the general path upward 
as described for the complete fistula. Tbe 
less common variety Is that In which there 
will bo found only on internal opening into 
the pharynx which connects with a short 
sinus Of flat cyst in tbe parapharyngeal re- 
gion near tho tonsiL In reality theso latter 
two types are ooty sinnscs ana by deflnltioD 
should not bo referred to os fistidae. 

Correlation of Embiyolog) and Pathology 
It is significant to note that these complete 
fistulae extend from the tonsillar fossa dmvn 
ward under the angle of the mandible pnfs 
inn under the mloportioo of tbe posterior 
bdly of tbe digastric muscle and anterior 
to tbe glcssopnaryngeal and hypoglossal 
nerve* through tbe upper area of tlw carotid 
bifurcation, eventually making their way to 
tbe cutaneous surface at some lower polnL 
In an effort to substantlato tho theory tUnr 
these lesiocu arise from the brondilal ap- 
paratus rather than from the thymic anlagn 
Gross points out that tbe fourth ondfifth 
clefts can be ruled out because tbe cutane- 
ous openings ore always found above tbo 
residues of tbe fourth and fifth clefts To 
rule out the third cleft, the site of origin 
of tho thymic duct," It is mentioned tKn t 
the tract to be derived from this must couno 


poslcrolnferiorly to tJio glossopliaryngcal 
nervu wliicli run* in Uio third ardi- Tills 
appeurs to bo most rare Furtlicr If a lateral 
cervical fistula were to develop from the 
sccood bnuicliial cleft It would have to lie 
between tlw Internal and external carotid 
arteries and urtcnd Into the pharynx only in 
tltt area of Uio liasc of the tonsil or along tho 
posltrior lonsllUr pillar Since this is the 
common experience it is concluded that 
tlw great mafority of congenital fistulae of 
tlw nock originato from tlw second brondilol 
pouch and cleft Tlw existence of tlUs com- 
plclo fistula presupposes tho breaking 
tluTOigh of tlw embryonic raembrano seju 
rating tlw poudi from tho deft Tills may 
como about tlirough an cmbiyonio pcifora 
tlon or postnatal infectious process. 

Uiagnoxb. Branchial roost commonly 
aro found at iJw hjold level Tbc> lend to 
produce a supcrfidiJ bulge which ma> dis- 
place tlw stcmocleldomaslold musde- They 
often am bo moved sUglitly b> tho examiner 
and, on aspiration, they yield a typical fluid 
which contains cholesterol crystals. Tho lat 
ter finding nuw bo helpful since some of 
these cootoln fl^uid that bear* a strUdog re- 
sanblooco to tuberculous caudate. Inje^on 
of a radiopaque iodine solution into the 
cyst socDctlincs will cooLm this differentia 
tioo. Bronchial cysts oro quite smooth- 
wailed and thus vviD produce a sharp out 
line os compared with the ragged edges of 
tuberculous abscesses. 

Branchial sinuses and fistulae can be rcc 
ognixed by their characteristic external 
opening along the anterior border of the 
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under fifteen yean of age more fixtulae and 
slnizsej than cyrti wiD be found, tn the ago 
^up over fifteen yean there will bo a nre- 
dominance of cyj^ Of the flitulae wWdb 
require rurgical treatment over half ^v^ll 
have been pre*ent tinco birth, the majority 
of the remainder having appeared before 
the age of fifteou On tho otbCT hand, cytti 
are found to oriM more commonly ai an 
Inxidioui and painless swelling almg the 
anterior border of the rterzKxJeldomastold 
muscle in the second and third decades. 

While bronchial deft anomalies are usu 
ally thought to be developmental rather 
th^ genetic tn ori^n. it Is of some interest 
to mentlOQ that recent distribution stodJes 
of patients with bilateral defects have dero- 
oeatrated a ‘‘familial tendetkcy " t e., an In- 
herited tendency which has been truns 
mitted through the male os well as the 
female. 

Embryology Despite a high degree of 
coosixteocy In the various locsboat, appear 
ance and clinical courses of these anomalies, 
there ore dhereent views regarding their 
wupt manner or origin. These enCides have 
properly become known os branchial cvttx 
ana slauses, because of the genesui azree- 
ment that those losloas found at ot aoovo 
level of the hyoid bone arise from the 
second branchial cleft and pouch. Smee 
some fistulae and tinusca are found below 
this level along the anterior border of the 


mid cartilage and from the fifth, part of 
tbe diyroid cartilage and tho coniiculate, 
arytenoid end cncold cartilages 
Tbe first branchial omitexates except 
at its dorsal part, which becomes the ex 
teraal auditory meatus. Tb© remaining clefts 
disappear Internally tbe first phai^geal 
pou^ gives rlsa to the eustachian tube and 
the tympanic cavity tho second may bo 
retained as tho tonidllar and rupratcuulllar 
flnus the third by entodermal outgrowth 
forms the thymus (by virtue of the thymo 

f >haryogeQ] diverticular duct) and the in- 
erlor paratbyroidi, and tho fourth, the 
superior parathyroids. The tympanic mem 
brane represents tbe dividing membrane 
between the first branchial deft and the first 
pharyngeal pouch. 

Each branchial ardi originally is supplied 
by a main aortic branch, toe vessels passing 
In an anleropoiteriar direction. Th^ ves- 
sels in the fir^ and second arches disappear 
os main trunks, but the third aortic arch 
rtmatis as the base of tbe internal carotid 
artery Tho fourth arch on the right forms 
tbe base of the subciaviafi artery a^ on the 
left, U is transformed into the arch of the 
aorta. 

Pathology and CUniad Course. Bnmehio- 
genic cysts and ihnises are charadcrisdcally 
loccted anterior to the sternoclddoinastcfid 
musdo. Tbe cysts urually will bo found hi^ 
in tho neck, at or abow tho level of the 


sternocleidomastoid muscle, some credence 
has been gfveo to tbe coaslderatlvn that 
their embi^loglc derivation may be the 
transiajt thymof^iaryDgeal duct The first 
view seems to be tbe more reasonable. 

During the third week of intrauterine 
life, tho human embry'o presents rather 
clearly a series of five rounded branchial 
arobea on eitber nde of the neck. They ore 
dacuarcated by four branchial defti which 
run parallel to one another sousewhat 
obliquely downward and anteromedially 
external cleft Is matched by an tn- 
teroal evagfawtiem called a pharyngeal 
pouch. Normally tho intervening membnme 
bSween each cleft and pouch does not rup- 
ture, so there is no communicatioii between 
the pharyngeal pouch and the branchial 

the first arch ore developed tho 
uDDcr and Jmver Jaw tbe malleus and toau 
to (be leetml, the leoci comu of 
hi-oU, the styloid jmsco, ai^ psrt of 
mpa- from the 
coSu of tho hyoid, fira t^ 
omeifono cMtilages and most of the thy 


hyoid, while tho stous openings may occur 
at any point from tbe ear to the supiuitcrnai 
notch. Both the cysts and sinuses ore lined 
with stratified squamous cells but some will 
present eohnunar or dilated cpltbcllmn. 
Transitional epithelium has been reported in 
some cysts located high in tho neck. The 
walls are made up mostly of fibrous tissue 
interspersed with csmsldmble amounts of 
lymphoid tissue la the fonn of scattered 
foUldes. Squamoui epithelium has been 
found by Ward lying oeep in the lympbcdd 
tissue and showing some degree of keratin/ 
ration. This has been interpreted as a prob- 
able precanecrous change in tho same man- 
ner as ooe might consider leukoplakia in 
the mouth. 

Tbe contents of the cysts vary from clcor 
senim to thick sebaceous material, accordlDg 
to the charoctei of tbe lining. An opaque 
watery or milky fluid can bo expected with 
squamous epithelium, whereas columnar 
epitbelliun produces a thick, sticky mucoid 
materia] Such cysts will not tran^uminate 
on eramtnatlon. If they become iofocted, tbe 
fluid content becomes frankly purulent and 
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Nshlch at a later dale bcconMS tlw h>t)ld 
boDC. Its distal end corrcspomli to 11 k> rc- 
oa which later become* tlw p>Tamldal 
bo of tlw th>-roldL The duct usuoll> 
atrophic* during tlw sixth week of fetal life, 
but remnant* of an epithelial cord persist 
for a *l»rt lime, Rest* of cells from ihli cord 
may remain anyv.l>crc along this tract and 
later can produce the cjil* and *inu* tract* 
found so characteriitlc^y in the anterior 
cervical midlinc. 

Pathology and Clinical Course. Th)'n>- 
glntcjil cj"*!*, rinusc* and fistulao occur 
any'whero bciv.'ccn the foramen cecum of 
the tonguo and the region Ju*t above the 
supraitemol notch. TliC) arc rrKBt commonly 
found about halfway between Uicto ex 
Ircme*, hat below tbo hyoid bone. Soomj of 
these os'll* may be located superficially 
while other* aro much deeper The mafority 
enn bo found just beneath the enveloping 
layer of tbo cervical fascia, while a few 
will bo deep to the pretracltcal faida. Tlioo 
location* aro dependent upon the olfcma 
dvo ctnbryologic level* which the tbyro- 
glooaJ duct mav toko In rcladon to the 
hyoid bone and uw Fascia which attaches to 
its anterior and posterior surface*. An oc 
coslonal cyst con m found above the hyoid 
within the substance of the base of tbo 
tongue. 

These cysts and tracts arc lined by strati 
fied squamous, columnar or occasionally 
transitional exdth^iun. The w*a}l is com* 
posed almost entirely of fibrous tissue, the 
thickness being related to tbe amount of 
previous Infection Contrary to tbe chorac 
teristic Ending In bronchlogcnio cysts, thc^so 
do not have l^phold elements in the walls. 
This correlates to somo extent with tlmilnr 
findings in the preauricular cyst* and sinuses 
of tbe branchial group which arise fro m tbe 
first arch and cleft areas. In about 60 per 
cent of tbe patients tbe original lesion Is a 
cyst, while in the remainder It is a sinus or 
fistula. The anomaly is discovered eariy In 
life, more than half being noted from soon 
after birth up until the patient Is ten years 
of age. Since tbe lesions produce so few 
symptoms, there often Is delay before pa 
dent* in the remaining group report for 
treatmenL 

Thyrogloisal cysts vary from 1 to 6 era- 
in diameter the average being about 3Jf 
cnx. They are smooth, round and well de 
fined. Because of their attachment to ♦R*' 
hyoid bone, the ay's!! move directly with the 
art of swallowing but cannot be displaced 
by the examiner Unless infection occurs 
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drey ore not attached to tlic skin. If drainage 
occurs llicy immediately become attached 
to Uio skin with formation of a permanent 
sinus tract Uccurrcnl infection is the rule in 
such Instances, even though the cyst lias 
been surgically drained. Intermittent drain 
ago then becomes an objectionable problem, 

Dtagnosu. Tbo salient feature in diagnosis 
of the average thyroglossal cv-st consists in 
the finding of a smooth, well rounded and 
well-demarcated mass lying anterior to the 
hvold bone wliicJi may transmit light and 
always moves easily with deglutition In 
the absence of any sinus formation, three 
altcmativo lesions must be dilTcrcntiated 
submental dermoid inclusion cyats sebace 
ous cysts and ectopic thyTold tissue. 

TreatmenL The majority of thyroglossal 
duct cyats and sinuses eventually will re- 
quire surgical excision, Tbe smaller cysts 
may not seem significant, but the larger ones 
obviously arc disfiguring Both the large and 
the small cysts can bo the rite of botbersomo 
local infection. When the cvrt contents be- 
come suppurative the abscess must be 
incised and drained as a preliminarv pro- 
cedure. After the iodurarion In the fuiround 
log tissue has resolved, the sinus tntet and 
underK’ing evst should be completely excised 
througn a generous transverse cOi^cal in- 
cirioo. The tract or cyst will be KHind at 
tacbed to the byold bone. In a few instance*, 
there wdll be no further upw'ard 
but a considerable numbw will penetrate 
the hy'old. To prevent a recurrence, removal 
of the central portion of the hyoid should 
be included in tbe procedure. The persisting 
tract, or cmbryologic residue, above this 
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rteroodeldoTruutotd musde. Tbe oaly symp* 
tom* may be tbe annoytPg continuou* or 
intermittent dirdurgo or mucui. Occniion 
ally an episode of celiulitU may occur 
around tlio tract Traction on the external 
opening may demotutrate the typical up- 
ward cour*e of the Bbrouj wallca rinu*. In 
children, x ray vijualizjtlon of tbe *inu» 
tract ii apt to suggest lea cxteailoa than 
actually eiisti, but In adults tiie well formed 
tract can be deraonstrated by the Injection 
of a iultablo radiopaque soluttoo. Uoder 


local anesthesiB, a pur»©-itring future can 
bo placed around the exiermu opening to 
retain the dye:, thuj facUltating obtaining 
x*my filiTu In varlouf projection*. If turgery 
folkwi this examination Immcdlatelv the 
dye am be permitted to remain in order to 
add some to the tract for IdenUfica 
tlcn --lilting tbe eacirioo. Demonatration of 
the intesnai opesting can be occompUibed 
by Injection ol metbjleoe blue Thl* should 
be done alxait two days before definitive 
suTVfiry ii to bo performed, because tbe dye 
it S to diffuse into the tissua about the 
tract and be tbe source 

« COupl« of do),, ity 

tho tract teua » tto tMr 

C,n ooriiy be mode, to S«e^ ‘^',2™,,? 

only to conSnn location of <l>o fn 
tcmal orifice and U not necesrary to outline 
th* tract for eidiion. , 

Treatment. Branchial cysts are treated en 


tirdy by lurgicol excisioa. Tbe best ap- 
proach is by means of a generous transvase 
{nchdoD parallel to the lii^ of skin cleat'age 
jind over the most prominent portion of the 
cyst This will permit adequate mobiUxatioc 
of ttU surfaces since theio cysli often have 
numerous points of attochn^t Particular 
core should be exercised to avoid any rup- 
tujo, assuring complete removiii of ^ 
epithelial elements. If there is a connection 
with tbe pharyngeal wall, careful dosure of 
this should be accomplished to prevent 
fistula fomuttion. 

Branchial sinuses and fistulae ore best 
excised through the “steplodder” method 
developed by Hamiltoa Bailey which it 
risnple and practical (Fig, 2) It ailom for 
entire excision, pesrmltting adequate vlsuali 
zatitm of the ^tica] ui>pcrmo*t parapha 
lyngeal area. When the fistula Is compwtc. 
tne Internal opening con be closed by direct 
suture of the %valJ or by llmtlDg the tract 
flush within the pharynx after it has been 
turned Inside out* The sldn closure pro- 
duce* a fine cosmetic result, since all in- 
dsioTU ore parallel to tbe sldn folds. 


UtDUSB ijVOiLUUES 
For the most port midJfne cervical cjft* 
ood sinuses arise from remnants of the thy 
roglossal duct They constitute the great 
majority of devdoptnental anomalies looted 
In the anterior portion of the necL A few 
aoteriorfy located cysts (sublingual and 
submental) aro domlfiod as dertcjoid Indu 
Sion cyst* since they item hom displaced 
epithelium All these Icsiotu prtjduco some 
cosmetic deformity and, in addition, fre- 
quently prtxhice considerable degree* of 
ulstiew from repeated episode* of local in 
fection. The rare teratomas of the neci. oo- 
coiionally present formldablo pressure 
symptoms in the uewboni and therefore 
ore significant 

TUTBOCLQSSAi. CtSTS 
Embryology The thyroid aniage arises as 
a midline dlvertlculuOT from the first bran- 
dual pouch at a point marked in later life by 
tbe foramen cecum on tbe posteoior portion 
of the dorsum of tbe tongue. This epithelial 
e^nginatioo is tnmsform^ into a stalked 
^-esi^ by tbe time tbe embryo has rcochcd 
three weeks of age. It projects downward 
and hadeward from its point of origin as a 
tubular duct (Fig. 3) This tbyroglotial 
duct bifurcate* at It* distal portion to fonn 
the thyroid lobe* Drurtog It* transitory cx 
Jjtence, tbe dyct pyuse* through an sirea 
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at 1 turprUing rate and ullh ft cooi(d».niblo 
degree of preswin, portlculari) in tlw now 
born 

Paiholoffy Cj-illc h>gronra comUls of a 
benign mulUloculftT ci-iHc nuii which is 
\cry thin walled Tho conlnilj arc »crou* 
anu tlruw colored ihoufth wnnetime# thc> 
ma> Imj blood klalocd Often there U free 
communicntloo of fluid between tlw many 
cooipanmcoU to that tho mats b not tcnic, 
but ruthcr of a wft condfclc'ncv The cytt 
u-alls do not contain man) vessels and tlioso 
present are very small Obvious l)Tnph tiuuo 
or nodes can bo found adlwrenl to tlw cj-stlc 
moss or as a port of tlw walls. On opening 
the spccinven one will bo Impressed w tlw 
gra) wlilto color of tlw linloR endothelium. 

Mkrroscopio ciondnallon ot tlw hygroma 
reveals the wall to bo made up of simple 
cooncctivTj tissue, but of variable thickness 
and constitution The )-ounRcst c>tt will 
present scanty ccllulority and have a mvAO- 
matous appearance. Tlw IvinphaUc iofiJlm 
tlons will w varlablo. In older cv-sts tho col 
logcn and fibrous components will bo greater 
in proportion to tho increased thickness of 
the vmIL 

Occasional discovery of atrophied or no* 
erotic muscle, nerve or other coanectivo 
tissue bos been erplained by Coctsefa os tbo 
result of a port ot the fundamental growth 
and extension of tho hygromas. It Is his view 
that there are narrow cords of endothelial 
cells which occur os finger like pro[cctions 
Irora the sequestrofed lymph buds oixl that 
these cords Iniinuato themselves between 
muscle bundles nerves, blood vesseb and 
other structures. At a later time these cords 
develop a lumen whidv is filled with lymph 
like fluid and which eventually enlarges to 
surround tho previously rnendoned tissues 
and to include them In tbe cystic moss 

Cluneal Course. Two thirds of these cystic 
mosses will be found at birth, and 90 per 
cOTt of them will have developed by tho 
end of the second year of life. Distribution 
bcUvecn the sexes b equal A few more ore 
found on tho left side toon on tho right, tbo 
ratio being about 3 to 2. They occur chiefly 
in ibo posterior triangle behind the stemo- 
dd d o m astoid muscle, and often occupy Uje 
whole supraclavicular area. A smaller num 
Bct win DO found In the subcnaxlUory area 
of the anterior trianglo tending to infiltrate 
the floor of the mouth. 

The siie of tbo mass does not bear any 
puritlvQ relationship to tho age of the patient 
of to tho duration of tbe lesloo Some of tho 
largest ipocimenj have been found in infants 
only a few weeks old. Since tbe symptoma 
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(olomr b minimal tlwro aro Instances in 
wliicJi many nuHitlis or even a )ear or two 
muy pass Iwforo definite treatment Is con 
sldemL Tlw cystic moss never is tense os 
arc th>To^vsal tuid bnuicliiogcnic cysts 
Tho thin and fragile wall of tlw early cyst Is 
sud» that tho borders may bo po^y de- 
fined Tlw lesion can uislly bo transilllumi 
nalcd in tlds phase NVilh ibo possago of 
time some dojpTW of infection may develop 
and a tideVer wnlletl, mona fibrotlc cystic 
mass llwn develops wlllj more extensive in 
volvemcnt tlirouyj adhesion to tlw surround 
Ing parts. 

Dugnosls. Tlw clwractcrbllc presenting 
complaint b tlut of a mass In tho neck 
whldi produces some disfigurement and oc- 
craslonally some limitation of motion because 
of its csticrocly large sire. Tlicsc cysts lend 
to lio in a superficial plane despite the fact 
that they aro known to Infillralo deeply even 
Into tho mctliasUnum, Since they do not 
Inlcrfcro with Ow great vessels, trachea or 
csc^hagxis, Uwy do not present bothersome 
ohslru^vt: symptoms as a rule. 

O>nsidcrab]o voxiatioo of opinion exists 
with regard to tho value of roentgen ny 
examination in these patients because the 
full extent of the moss seldom con be deter 
mined by thb method. Cotainlv some of 
tho cavities con bo outlined by the Instllla 
tion of an aqueous iodide solution. Thb mav 
dcTDonstrolo more exactly any displacement 
of surrounding ports, os well os givo further 
infonnation concerning extension of the 
hygroma into the medlastinuin. Such posl 
dvo findings often aro helpful to the sur 
gcon but nemtive results from such oxomfo 
aliens slioulu bo recognized In adv-onco os 
meaningless. 

TrcflimcnL A good deal of Improvement 
in the surgical treatment of cvstic hygroma 
has taken place In tho last tu-o decad^ so 
that thb fonn of therapy now b the one of 
choice. An expectant attitude once was ad 
vised in the hope that spontaneous regres- 
sion might occiiT Although temporarv do- 
crease in tho size of sudi a cyst does occur 
and even a spontaneous disappearance of 
tbo mass may toko place, eventually it re- 
fills and to such an extent that it may be- 
come larger 

Radiation therapy should be mentioDcd 
only to point out Its ineffectiveness. Both 
rudiiim os a snrface application and roent 
genotherapy have been used, but with mini 
mal decrease m the size of the average mass. 
Suffice it to say that hygromas are radio- 
resbtant 

Injection of sderosfng agents has been 
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level then can be cored out of the base of 
the tonme up to the foramen cecum. Tlili 
type of oloci direction, orighmlly suggested 
by SUtrunk in I92S reduce* recurrence to a 
minimum The hyoid bcaie need not bo cu 
tured in the miHllnj* since this defect does 
not alter subsequent muscle actioiL liia 
wound is closed primarily for the best beol 

lag. 

Ectopic thyroid ti»ue occftritHtoJly will be 
found in the area usually occupied bv ihyro- 
glossol duct cysts. This should be menttooed 
only as a wanzing because such ectopic as 
sue may constitute tho entire supply of 
thyroid fcHr the whole body In suen cases 
the th)7oid moss will be idestl&ed as solid 
reddish-brown tissue rather than a substance 
of cyidc nature. If izo thyroid tissue Is found 
beneath the strap zmuK^es, this solid loass 
can be split in the middle and gently placed 
to each side of the trachea under the strap 
muscles without disrupting the blood supply 


DEauom Incuthcw Cyttb 


Submental domoid tnclusian cytti ore tbo 
result ctf incomplete union of me first two 
branchial arch components If the failure of 
uokm U eiternol, the cyst mil be more su 
pcsfidal and will be lined Avith epidermal 
elements, thus becoming known as a ^ 
roold containing Imir and various typet of 
thick fluid. If tbo failure of union U intetnal, 
tho cysts wiD bo deeper In the floor of the 
mouth (tubUngiml) and may be lined with 
mucous membrane. The more coramoo 
origin is faulty obliteratioQ of the first and 
second defts (ectoderm) so that the re*ult 
is a ilmplo Indusioo cyst The second cleft 
is the offender much more often than the 
first, the result* being epithelial lined cysts 
In the aural, submariUnry sublingual and 
suhin«tal regtons They need not be at 
tacbod to the overlying sJdn os are the usual 
sebaceous cysts. Since they usually are 
larger tfw latter and contain the mixed 
product of the sweat and sebocoous ^ands. 

soft cheesy material may present a 
dou^ lensatiaa to the cmmincar and when 
found it is characteristic. Treatment is lur 
gical exchdoa. 

Tibatomas or nnt N*ac 


Teratomas of the nedk, are of rare occur 
jTQicc, but when prwait are quite simlflc^t 
Thev usually are noted ImmodlJtely after 
blr*. They cairirt of large, wlimv 

nmsaci in the antette porUim 
often cou,tag varimu degrto 
olaBuetton. Tbeir anterior or anterototend 


location often suggests an origin from the 
thyroid gland, but in most instance* this 
never is confirmed. They tend to bo en 
capsulated and rarely In patient* of this 
early age, are found to bo mallgpiant From 
the gron as well as the microscopic stand- 
point, these teratomas ore the same as those 
found elscwhcTD in that all type* of tissue 
are found, with cysts and solid material 
being freely inteispcfsod. 

Because of thdr siio, they uszialiy require 
early rcscctioo for relief of tracheal compre* 
lion In some Instance*, operatioa may nave 
to bo performed soon after birth in order to 
prevent further deterioration from respira 
tory obstruction or difficulties with swallmy 
big. The progno*!* in such children alwny* 
is grave 


Crmc Htcboua Colu 

Cyjtic hygroma is a well recognized cUnl 
cal entity which presents a* on Irreguliir 
eudothcUal lined, fluid-cootaining tissue 
maxi arising from the esahryonfe lymphatic 
buds. This Tesioo i* encountered most often 
In infants and young chlldicaa but occasloo 
aUy b seen in adults. Cystic bygrtsnas have 
been found in the axilla, che^ wall groin 
Qxzd retroperitoneal tissues, but tlw cendcal 
location is by far tho most common. 

Etiology Prior to the embryologic studiei 
of Sabin, the etiologlc explanations for these 
growths were largely unsubstantiated. It it 
nerw appreciated that cystic hygromas occur 
in those areas of the neck, groin or rctro- 
pcritooeol spaces in which were previously 
located two proved embryologic structures 
chut IS, the lymphatic sne* of tbo neck and 
the lymphatic sacs of the iliac area. With 
respect to tho cervical area, a capillary 
pl«ui is formed oloog eueJj jugular vein 
which eventiiahy is cut off from tbo parent 
vein The resultant isolated group of esido- 
IheUal-linod spaces eventually forms primi- 
tive jugular sac* by virtue of dilatatitm and 
coalescence of these capfilarie*. The thoracic 
duct connect* the pelvic and retroperitoneal 
sacs with the left jugular cac aiui joins tlie 
venous system at me jugular valve. An 
onomaly of development occurs in a few 
tndlvldunli so that portions of tbo Jugular 
vacs fail to establish suitable communicfltioo 
but retain the growth factor In addition It 
bus been demwistratcd that hygroma cysts 
luay extend by growth from mcrabranous 
sprout* derived fr^ the vvTilb of cystic 
»pacci aircadv present This type of ox 
ponsiou produces a penetrating cystic 
growth which permeates surrounding tUsuo 
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Since it luj Vjeen conclmleU Uiat “maling 
iho diagnosis of nullgruml versus rwn 
rrudignont caroUd bodv liinwrs Is a dubious 
venturo" b> llw pathologbl csi>cciall) o» a 
froum iceUen the clinician can only recall 
that some of Uteso lumort in Uw liait have 
proved to bo to inviulvo as to canto death. 
Tin: rcmarlvably slow rate of growth oikI tho 
critical nature of t)w arteries inv'olvcd may 
be tbo factors wlUch confute tlw Issue It U 
bat to rcaliro iliat tlio actual evidence of 
rojlgnoncy Is lovver Uian formerly Vk-ai 
drought l^t tlM3 growlb potential of tbts 
particular tumor Is such that, if given 
cnougli time it acts much as a malignant 
laion in tins sense that It has tho capadty 
to kill tho host 

Carotid bod> tunr>ors cause rro subjective 
s^inploms until they rcadi from 5 to 6 cm. 
In size. Prior to this time only tho mass in 
tbo neck Is noted and the average patient 
reports that It took about five to seven j-cars 
for the tumor to rcaich such size. Mild pain 
may be reported, but icvcro discomfort doe* 
not develop until other signs of nerv'o lava 
tioa have appeared. 

ExtenuU exjuninatioa usuall> reveals a 
deeply situated tumor mass in the region of 
the carotid bifurcation, but tho tumor never 
is attached to the tUn. \Vhile thoso moisei 
cannot be moved In the vertlcaJ plane, some 
will permit lateral displacement Bimanual 
examination with one ^gcr in the patient* 
mouth may outline the mass with consider 
able accuracy \Vhcd these tumors are of the 
more vascular type, firm squeezing pressure 
may temporarily reduce their sl:m slightly 
by removal of some of tho blood. Presence 
of a thrill and bruit can be elicited in a few 
There may bo a transmitted but not an 
expansile pulsatkm over these turnon. 

Disgijosis. Diagoosli is made on the his 
tory of a unilateral cervical tumor mass of 
some years duration. EIxaminatlon shows It 
to be In the carotid blfurcoticia area, as evi 
deuced W Its relationihfp to the two arter 
ie* and bv the fact that tho mass may l>e 
moved only in the lateral plane. Carotid 
oncography may cimfinn the diagnosis by 
findinu luracstidg on intrinric defect to the 
cerodd walL Absolute diamosii is accom 

S I by histologic study of either tbo 
material or tbo eidsod mnM. if the 
j made of biopsy material, tho pathoI 
ogist should not be required to rule on the 
question of malignancy since the dlagnosi* 
of carotid body tumor itself Is difficult 
mough- 

TreatmeoL In view of the fact that rottjt 


genotluTapy lias proved to be of little if any 
vniliic surreal excision remains the only 
mutiKxi Iry vvIiJch tlicsC tumors can bo cratlJ 
cated In Utc past, oixrratlvc mortality luis 
api>fosimoted *10 per cent when tho internal 
carotid uriery Iwu been ligated under gerp 
end anckilKala. In addition among tlwsc 
patients who survived tlic procedure numcr 
otu central nervous k)ilcm sc<jucUc have 
been noteiL It is obvious that tills Is too 
high a price to pay for tlw craxlicallon of 
any neoplasm whoso Incidence of malig 
nancy lias been sliown to be less Uian 10 per 
cent On tlw oOtcr band, Munro has reported 
^al CO per cent of tho patients wlwso treat 
ment vvos Inadequate died os a direct result 
of their tumors, ^Vhcn the tumor was re 
niovcd with preservation of tho vessels, onlv 
7.5 j>cr cent of the patients died as a result 
of IlK) tumor 

It must ho concluded that oarlv surgicnl 
remov'ul is tJ>o treatment of choice in order 
to picvenl a mortality of approslniatcly 50 
per cent With care this cam be addeved 
through tho simple expedient of obtaining a 
piano of dtocclton in the artery wall M 
tvveco tho media and the advtntitia. Arterial 
coalinuJtv thus con be preserved, but, if ihu 
is impossible definite efforts sbcmld bo made 
fanovixliatcly to restore arterial continuity by 
using a temporary arterial by pass, followed 
by tho insertion of a flciiblo plastic arterial 
prosthesis at tho end of tbo procedure. 

fl/U.\C///OCfi,N/C CARCI\OiIA 

The presence of a unilateral enlargement 
fa the tido of tho neck most frequently is a 
sign of n>etaitaUc cancer For practical pur 
poses, DO other diagnosis to the adult should 
be considered until this probability has been 
excluded. In addition to those primarv tu 
mors previously mentioned, carciDoma of 
the lung, breast, Iddney gastrolntestiDal 
tract and ovary can metastasize to this 
region. It is of interest to observ-e that wbra 
all of the primary malignant tumors peculiar 
to tbo neesN are added up the turn does not 
equal the incidence of tovolvemeot of cervi 
ad lyTDph nodes by metastatic disease. Tbe 
term onmchlogenlc carcinoma’ has been 
found in medic^ literature over since 1882, 
at which time it was suggested that malic 
nant lesions found in tbeTateral neck might 
arise from tho vestigia of branchial clefts. 
Prominent pathologists have refritcd tbe 
ciisteoce of branchlogcnk: carcinoma as a 
real entity pointing out that very few of tbe 
reported cases could withstand strict scni 
Hoy Altboush tho term bes been rehuned. 
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fuggejted and occoalonally utilised^ but tbl» 
mmuxi of treatment is fmu^t with danger 
Eveo though thews thin svaifcd cyjti appear 
to be ideal for thii type of tber^y the «kd 
plicotfons of infection may be dlwutmux. 
On the other hand, jclerosiDg have 

been uaed most mccctsfuUy by Ward, when 
followed within three to tix \veek> by xurgl 
csl exdtioc 

Surgical excifion is the treatment of 
choice. To be curative it must include re- 
moval of all the endotheiial-liDod tissue 
With the use of endotracdieal anesthesia and 
extremely careful technique, the entiro mass 
can be dissected from lb multiple polnb of 
QttnchmcnL Some hnportaoco should be 
attached to early remmTil of these growths 
because even though they ere thin walled 
at that time, they ore more ItkeJy to be 
better confiired to predictahle fascial planes 
than, they will later Older growth* tend to 
bo more invasive and adhesive in chaiactw 
This matter of delay may convert a rela 
tivel) simple procedure into a kmg and 
hflmr dfflu operahoo- These vrounds should 
be dosed with suction drainage. 


PRIMARY TUIIOW OF THE 


When one considen the diagnostic pocsi 
biiitiea presented by a unilateral cereal 
man in the adult ^tient, on the basis of 
chance alone the best eaq? La nation umaBy 
is that It represents mefcututic carcinoma 
from ^ oral cavity the la^gopharyngeal 
area or the thyroid giantL Tubcrcolosl*, 
sarcoidotfris and malignant lymphoma repre- 
sent other posadbUities If all of these can 
be cxciudcid, efforts then can more logicaDy 
be made to Identify the mas* u one of the 
len common primfuy cervical tumor* After 
hfanchiol cy*b and salivary gland tuowri 
are eHrolnatcd from consideration, »pedflc 
soft tissue tumon sudi as lipoma, neuro- 
fibroma end fibrosarcoma may enter into 
the ■-^»nirHl estimate. In such a difierentio 
tkfflt, carotid body tumms and aneurysms 
should be included for the laJ^e of thoroegh- 
oeis. Because these various leskca* present 
such dlfficdtia regarding diagaodj it is not 
unusual that the real Identity U n^ estnV 
Uibed until the mass in question bra been 
tur^cally exposed and an adequate biopsy 
itu^ made. 


CJROTW BODY TUJJOHS 

AlthougB fev® timx m croaa 

feroor. tSe b«D repeal to the 
Utemture, tWt lot™ ahmy> i* » matter^ 

iDd th«ap«.ac importmc »!«. 


considering lateral neck tumors. Full ap- 
preciation of aU aspeeb of these lesions ii 
most detirable for the best thenqjeutic re- 
sult* because the integrity of the intcmol 
carotid artery is directly involved in the 
surgical excislcai Definitive handling of the 
carotid artery has much to do with ^ post 
operative course and, for this reason tliis 
entity presents a real challenge when dis 
covereo. 

Embryology The carotid body is a small, 
ovoid, irregular mass of pinldih-tan or gray 
tissue located within the bifurcation of the 
common carotid artery At one time it >vai 
thought to b« related to the so-caBed chro- 
maffin system but this does not seem to be 
the case since it actually is emo of a group 
of discrete tissue masses found near ganglia 
of the enmiai nerve* or branchial arch ar 
tories. 

These "organs and the turoorx they pixy 
duca am histologically similar Though these 
tumon are recognized aj paragangliomas 
the term chesTtodeettana bai been us^ more 
frequently since first introduced in 1950 
They do not give a true chromaffin reaction, 
ODQtaia no eplnephrlire artd do not leoete 
a hormone. The nerve supply of th^ bodies 
is moJtiple brut mostly seswuy- the carotid 
body to amnple, bdng wppiled by the 
glossopharyngeal nerva These bodies have 
been described near the jugular bulb the 
gonglitm nodosum of the vagus neivo, the 
innomlnata orterv* the tympanic membrane 
and the carotid bifurcation The carotid 
body in particular Is known to arise within 
the adventitial layer of the carotid artery 
cariy In etnbryological development A1 
though it grows outward from this point as 
a discrete mass, it never loses this Intimate 
aimtomfc relationship. La order to esciso 
fuidi a mass, dissection between the media 
and the outer adventitia is necessary 

Pathology and Olmcai feature*. Carotid 
body tumors are noted for their slow rate of 
tprmrth. Estimation of molignimcy from the 
Mrtologic appearance has bom difficult since 
ositotic figure* ore exceedingly rare in these 
tumon They show a remarkable tondency 
to reproduce the normal architecture of the 
carotid body Although they may vary from 
on epitheHum-Uke appearozKe to that o£ on 
ftp gtoma -like type, the fundamental pattern 
of tissue origiri can be*t be discoveiod by 
the use of reticulum silver tmpreguatfon 
itadss. The majority of them oro soroowhat 
adherent to tbdr surroundings, especially 
to the arterial wall, but the latter point Is of 
emfcoyologlo and not neopLuUo signiftcance. 
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Anomauis Tumoiis, Infections and Wounds 

For ocainpic, Q i>crilouklllar Infection can ImnKNliatcIy beneath the platyima, tins 
spread directly Into tlw pliaryTigonioxillary deep layer of cervical fascia £i clearly do- 

space or more conunonly tlio submaslllary fined (Fig 4) Tl>o outermost (anterior) 

space will prcu*nt a complication of dental lay'cr U an enveloping layer surrounding 
Infection uitlwut any break In mandllmlar tlio largo neck muscles so os to invest and 
craitloulty In addillcm to tlvesc tlvcro is a luild tb^ togctlicr In the posterior half of 
small group of Infections ulilcb oro second tlto neck tlw deep fosdu functions entirely 
ary to a great variety of open and closed to supt»rt tlio heavy musculature wlicrcas 
injuries In or about llhj mouth and neck. in dm anterior half (musculovisccral com- 
Vpplled Vnaiomy Ccnical fascia. The portment) It consists of a number of layers, 
ccrvicul fascia commonly is described os some cnslieathlng die long muscles some 
consisting of a superficial and a deci> layer covering dm viscera arul the deepest muscles 
Such a division does exist but die dr^p lying over the vertebrae, 

layer is mudi moro complicated and Inv- As the enveloping byer of the deep eervi 

portont dum sucli a simplo cbsslficatlon cal fascia extends upward, it ottaches ante 
wxMitd suggest riorly to tim hyoid l^o and, after splitting 

The superficial cervical foseb consists of it attaclms to and extends upward over lx>tn 
a byer of loose coorvcctlvo tissue located surfaces of tlm mandible. It reaches Infcii 
immixUatcly lupcrfidal to dm pbty'xma mus orly to the cbviclo and sternum ottaching to 
do QV'cr dm anterolateral asimcts of dto dm anterior and posterior surfaces to form 
neck. It is dm teta subcutaitca which gives In the midlino dm space of Bums. As It ex 
support to the skin orul wlildi carries a tends btcrolly It divides to enclose the 
gcocrouj supply of nerves vessels, fat and stcroodddoraastold musdc, crosses the pos- 
somo rausde. Tho pbh*sma Is intimately tcrior triangle and invests the tropeziu#. It 
attached to IL Urn superficial fascia encircles continues around donolwaxU to attach to 
the iMxk os a single byer maintaining tho dm spines of tho cervical vTTtebrao. 
same rdationshlp to tho skin Uuoughout Its The middle byer of tho deep cervical 
distiibuUoa. foseb Is also knowD os the pretracheal fasda. 
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it tccDM likely tlwt fe\¥’ exampia will be 
*ub*taniiated In the future. 

Dugnosij. In order to make tlie dia^^otls 
of braDchi<>genic cardnama the following 
criteria are necctsary (1) the tumor must 
be located along a Uno drawn anterior to the 
ear which passe* downward along the ante- 
rior border of the rteniodeidoma»told mu* 
cie- (2) the histologic appearance of the 
tumor must suggest origin from epidermal 
branchial vestigia (3) the tumor thould 
demcaurtrato some rekaonihjp to a cyst or 
sinus tract which might be considered bran 
chlal in ori^ (4) after removal of the 
tumor the patlaat must survive five >earB 
without the development of any other pri 
mary malignant icsioa which coidd povsmly 
have produced, by metostasi* the previously 
exciswl lesiotL 

Trestment, If reo olhei primary lesion can 
be found and the unilateral n<^ moss is 
reported a* “^idermold cardnoma," it 
might be well to defer surgery in die totex 
erta of prudence. Radiation can be used for 
temporary control of the suspect metastatic 
lesto while suBcieat time passes to penidt 
further ezpknatioQ for the prlnuuY lesion 
In a few padents, a complete neck nfrsection 
may be indicated if the presenting man Is 
quite large or if the mass proves to be 
radioresistant 


DEEP CERVICAL INfECTIONS 
kVhlle not so commoo in the pretent pme- 
tice of surgery deep cervical imecdoas once 
were the cause of cooriderable morbidity 
and io tbe laeglected state carried an un 
usually high mortality Abscesses are par 
dcularly prone to occur in the deeper layers 
of the nock because the deeply situated 
lymphatics receive drainage of infected 
frean the oropharjou and upper 
respiratory passages Su^ Infccrions are not 
deep in kocadoa but also in ongin, since 
the source of Infectloo may be the i^nuynx, 
dental structures, temporal hone, salivary 
glands, the esophagus and respiratory pa* 
The majority of the abscesses arise 
from Btttal infecdoo or from infected too 
sds. Cootinued imprcA'enxajt in the care of 
the teeth and ovex-all oral hy^eoe com- 
bined ^vlth earlier correction of throat infeo 
tioci have done much to diminish these very 
troublesome and serious Infcxtioas. 

\VhiIe, for many reasons, deep cervical 
flhseessei prcvloudy wm. ® 

hisih taortalitv rate, one of the roost signifi 

of the hdecto 


uTo to Bpprodato the Important relatkmihipi 
of the deep cervical fasda. Even though 
today wo poascaa a chemotherapeutic and 
antibiotic armameataximn of cooriderable 
potency early drainage of rotalaed purulent 
exudate still is required for prompt rccmcry 
Tlie application of tbe principle* of early 
surreal drainago occasionally is neccMory 
in deep cervical Infoctionj and adequacy of 
such drainage often Is dependent upon 
knowledge or these deep anatomic reiatioo- 
ships. 

The universal recognition of the Ixnpar 
tanco of fascial t^jincs in tbe diagnosis and 
treatment of neck Infection has beoi a rela 
tlvely recojt doveJopment The fascia] 
pianos of the neck form weU-defined com 
partment* and potential space* Infection 
ctmfined within diese compartroent* may be 
so bidden that tbe dia mimi* of the preseoco 
of an abscess may oitca bo seriouily do- 

X i Extension into tbe mediastinum may 
place while the client is being ob- 
served. Moreover cardUororctrotary coinpll- 
cations may intervene before appropriate 
drainage has been instituted. Early diagnosis 
and appropriate treatoteDt often arc d<^ycd 
because the signs usually associated with 
tbe aocumulatira of puj eisowbere to the 
body may not be manifest when there is a 
purulent pocket to the doepei structures of 
the neck. 

Etiology Almost aU known organism* 
have at some thno or other been cultured 
from deep ccrvlcai abscesses. Tbe great ma 
fority of these infections are due to some 
strain of streptococci, the latter frequently 
being obtained to a pure culture. It U not 
unusual to find a mixed infection, especially 
with both aerobic and anaerobic variants. 
WtrfJe the fusospirochetal organisau of Vln 
cent may bo fo^d in both the oral source 
and the abscess cavi^ tbe blood strenni 
invader may be only ttio hemolytic strepto- 
coccus Accurate idcotificaiioQ of these or 
go&lsms is innportant from the therapeutic 
staodpoint borause specif sensitivities can 
be deterained to assure the correct dvoioe 
of antibiotic or chemotherapeutic agent. 

Not only U tbe organism sJmificant, but 
to are the portal of entrance of the bacterial 
iovoden a^ the manner In which the infcc- 
tloQ has developed. Two meebanixm* may 
bo at work in the patbogctKals of theso 
infections that Ut, thcro is tho possibility of 
cootigxKxis spread of tbe Infection by dlnxt 
extention or embolic xproad may occur 
tbiou^ the lympliatics to the coilcettog 
lymph node* within certain compartmcoti. 
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cntT ibo toucr iwrllon of llio IxxJv of llw 
mandii)lo juU iwitcrior \o iIh) facial \Taicl» 
as iHcv lio In aluliomlilp (o llw onlcrlor 
boriicT of llw muvM.'liT nuucloj. Tlio muMrIu 
fibm can bo b> Wvmt dlivcclUin and 

on apprui)riato wjft niblwr drain inserted 
into tlio pocket Tlw kuncrior cNlcnkfon of 
cacil^ ilKKild bo identified since llw 
temporal Oklauion of llUs cumiwrtment ino> 
also require drain JRO near live 2>gonuL 
PABOTTO STAO- Tlils nuco coiitalns onl> 
tho parotid sall\ar> gland, u few significant 
l)-ro^i nodes, a nulur portion of tho fadal 
nerve and numerous vcsseli Tlw fascia 
which ln\csli tho massetcr muscle thickens 
coiuidcrabl) at its posterior border and 
splits to surround lira parotid gland. Tills 
uikb parotid masstlciic fasdu Is firmly at 
tacbed to tlra Inscsting la)er of tlra deep 
cervical fascia wlilcli coven tlw slemoclcido- 
mastoid muscle and, as a result, the gland 
Is CDfT)plctcl> surrounded In Iwav) fascia 
except medially wlicro tlw parotid lends to 
beewno rcironundlbulor At this rolnt, Uw 
deeper la)cr of the fascia cxlcnds lownrd 
the phar^m in the region between tlra sty 
k)Id proccu and llw internal pter>'gold mus* 
da This lack of covering permits free con 
DccUon u’ith the rctropliarvngcol and tho 
pharvngDmaxiUory spaces at tills polnL 
Infection originaUng witliln this space 
osuall) Is dliixtly related to tlra salivary 
gland itself If it becomes secondarily in 
voK-ed from masticator or pliar>ngDmttxIl 
lary space Infection, tlw aosccsi can bo 
drained by a small vertical Incision mado 
over tho most prominent dependent portion 
of tho swollen gland. Tlra thick capsule must 
bo opened transversely to ovoid injury to tho 
fadd nerve. More than one arco may ro- 
quire Incisioo. Tho gland then can be spread 
by bhmt dissection to obtain drainage. 

the HCTOOPllAnYTsCEAL fPACX. Tbo FCtTO- 
phoryngeol space is that area found between 
the prevertebml fascia and tho posterior wall 
of the pharynx. It contains rather loose con 
necUve tissue and a fevv lympli node* In- 
fcrlorly this space is in direct contact with 
the mediastinum. 

hetropharyngcal abscess most commonly 
I^ound in early childhood. At least two 
well-defined lymph nodes are located in this 
space at about the level of tho second cervi 
cal vertdxa- Infection In tho nose, naml 
^“usoi or nasopharynx may spread to these 
uouei or infection may arise within the 
adoiold tegloQ of the posterior nasopharynx 
and thus extend directly into this area. This 
Olay easliy become a serious Infection since 


It lies upon tlw prcvcrtobral fascia and linu 
it moy extend downward into lira mcdiastl 
mim or lalcrally Into tho pliarvngomatillarv 
kiuco and mcnlually may Involve tlio slicalli 
of lira great vessels. In neglected patients, 
this rctropliuryngcal swelling may protrude 
so far dowu tlw posterior pharjugcal wall 
os to Invulvo eventually Ura larynx and com 
plicate respiration. 

Tlra symptoms may begin with fever and 
a cDugli and examination may not reveal tho 
indistinct boggy swelling of tlra posterior 
pimrvugiel v^l Dv^pliagfa and dyspnea 
develop later Lateral roentgenograms of tho 
cervical spine area may bo Iidpful in making 
(Ira diagnosis Inasmuch os tlw soft-tissue 
swelling displacing lira phanux fonvard 
may thus bo identified. This abscess should 
bo Indscd and drained orally before it ex 
tends into tlw lateral cervic^ region. It Is 
most important in doing this to keep the 
pjllcnts head low and to use suction to 
facilitate tho immediato drainage. 

Tiu: PllABY\COXlAXlUJtBY SPACS. ThiS Is tt 
cono-shaped poiCDUal sjiaco wlwso base is in 
rebtioo to tho skull around the fusulor 
foramen and whoso apex Is at tho greater 
cornu of tlra liyoid bon^ Medially it borders 
upon tho superior constrictor of ^o pharynx 
and tho (onrillar fossa. Tho posterior portion 
Is In direct reladcmship with the rctropha 
ryngcal space, tlw prcvcrtebral fascia actu 
ally forming its posterior border Tho lateral 
surface anteriorly Is in relation to the inter 
nnl pterygoid muscle while more posteri 
orly it faces tho retromandibular portion of 
the parotid gland which is not covered by 
fasdiL At tmi Icvul, as well as below the 
parotid, tho space is in direct contact with 
Ura carotid sheath and its contained vessels. 

There was a time when infections in thii 
space acounted for over half of the deep in 
fections of tho neck, but this number has 
been greatly reduced in the last decade 
owing to bdter control of Infection in the 
usual portals of entrance. Because of its 
pMition, this space may bo infected fr o m 
tbo tnnstllar fossa and peritonsillar region, 
over half of these info^ons earning fr o m 
this source. It has been said that every peri 
toniin a r infection Is a potential pharypgo- 
rooxlflary space infection. Less common 
sonrcei are nmstold Infection, infected retro- 
pharynaeal nodes, molar teeth and invasion 
from the parotid and submaiillary spaces 
Tho intimate relationship of the vessels 
whldi traverse this compartment is of ei 
treme importance. 

Purulent oiudato In the pharyngomaxillaiy 
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Figtm 5 CutHtw «7 diajp^ to chcrw tadjoatn niattaDsiapt d fsadAl (paces in p(u- 4 p]buyi]jrcsl legioo*. 


It invena tlie fternoltyoid, sternothyroid, 
thyrohyoid end otnoby^d musdes. Tbeeo 
c^t layen fuse leteraily end attach to tbo 
carotid sheath for Erm anchorage This mid 
die layer attaches superiorly to the hyoid 
and inferiorly to the pcaterior surface of the 
sternum and davide, fusing ^vith the eavet 
oping layer of the deep fosda. 

The vlsctad layer of the deep cervical 
fasda endosei the bypopharyux, esophagus, 
ts^idvea. and thyroid ^and. Kxurwn. at the 
taiccopharyngeal fasda, it covers and sup- 
ports the outer wail of the pharyngootopha 
gfra] regJon, especially the conshictor mus 
cuiaturc. The thyroid Is covered by this 
layer by virtue of lU crobryolo^ descent 
Unougb It, as It moved from the midJlne 
regtoo to up a position lateral to the 
tneheo. This vij«ral ffltdnl layer forms a 

definite compartment betwreo the middle 
k 3 'er and tbo firm prevcrtebral fasda. It « 
tajdi from the of the skull to tbo 
tbmadc roediastinuim 

Tbo prevcrtebral fasda Is toe deepest 
(oortralor) layer of tbo corvlcal faKJa and 
Ifjtudl COVCT tbo bodiM of t!w cen^ 

^rtobrao, tbo teigu* coHi and Uw tcaloM 
™udoi ta Iho pMtorolateiBl Dock area. 
“Sid sixxa (Fig 5) TO* awrocaroa 
CToi The roajUcotor or jubniasietcrtA 
owe lacbides tbo or** which coutalM tbo 
Ster tempond and botb ptor>goid mm 
j. mi all tbo maodalod voia^ 

Btnci. Tbi* cooiportmeat la the rcault of the 


Upward spUttIna of the outer layer of tbe 
deep fasda as the latter comes into relatit^ 
with the mandible. While this ^ce ii 
primarily cervical in kteatiem, It ^ a direfi 
bearing upon the diEereDtlal c«midflratioi>* 
of a cervical abscess. 

Infection may reach the masticator spaco 
by direct extension frciXD the second and* 
espodaby the third lower molar toetL Occa 
rioaaily this region may become indirectly 
tovobrnd by tnfectUsa from buccal area 
anterior to tbo body of t^ mandible:, froiD 
the floor of the mouth or from the pariS 
pharyngeal region Pain fn the regloa of 
massoter musde with some swelling and 
tenderness occompanled by evident trismu* 
indicates infection in tb© masticator ipocO- 
An appropriate dental evaJuaticsn is neccs- 
Bory to conEnii this diagnosis. Owing to the 
severe trismus the patient may be unable 
to cooperate so that examinatiop may b® 
Umiteef to a roentgenogmm of the Jaw A 
typical area of radiotraiuluceiicy will car 
mtn the source of the infection as dental 
If left untreated, tbii type of Infection will 
often spread to the subraarillary compart 
majt or postcrometilally Into the pharyngo* 
maxillary space. Altb^gh accompanying 
cdiulitis will be noted over the angle of tbs* 
Jaw area, a direct crtaision of the In/eeticii 
posteriorly Into the parotid compartment If 
Quito unnJeely owing to the thick fasdoJ 
demarcation. Drainage of this space is ac^ 
complisbed by a small transverse indsioc 
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ooo or Iwth iltlci of ibo inlUKnc* Tltli dlircr 
cnlUl cKiratUTiitlc Is \i'r> lmp<»tant kincc 
ool) lliii liltcr l)po «»f InfcttUin cjrrici wUli 
It am dpiiScant rtimbliUtj WIkii the objee 
the findings of Inflaminainn bmiKcinml 
are inch as to nuke llic iliagnmit of Ltul 
uigi angina, cail> Mirfjtal tlrafnago is re 
min'd, uliiJo with llic otlaT infections wwno 
i.'pro of tcmiwriiatioo nu) Iw larmlttcU 
The poito] of cntr> of this infi'clion ma> 
be a Iciion an>m Iktc about llio tongue floor 
of the mouth and teeth uf Uic luuir faic 
The role of dental infection is tncrcoling 
and is reported tu l>c as lUgh as UO per cent 
in somo series, Tlvo infc'ction may arise 
dthcr b) Ktnphalic spread or b) contiguotii 
cvicnsion from infection in iIm. floor ^ tlio 
mouth. In dthcr manner iho iublingiul and 
submoxiUorv ctHnpartmenls escntiialU both 
become in\-ol\ed. Tlw end result Is die dc- 
\'ckipmcnt of diffuse, edematous and ranldly 
spreading cellulitis beneath tlio outer la)cr 
cJ the d^ cervical fascia. 

Owing to llw restraining cjpacit> of tho 
deep wrvical fascia, and to a lesser extent 
of tho rn)loh>'oid musdc, inflammatory 
suTlling within (Ito sulKnoxillary and sul> 
Ungual compartments piulies tho tongue up* 
ward and lueW-ard wiUiin (ho confines of 
the oral cavity Tho patient will liavo dlffl 
cult) wilh spccdi os well os swallowing. 
The infection eventually may cause obstruc* 
tiOQ of tho respiratory passages. In addl 
don, a certain number of patients will dJo 
from pulmonary infection bixausc of esten 
lion If appropriate antlbkiUcs oro not usetL 
Tho usual clinical history of typical Lud 
wigs angina is that, following a dental c* 
tractioD or known dental infection, a pain 
ful iwcUing develops in tho floor of the 
mouth, over a period of two to four days 
accompanied by gradual appeanmeo of tris- 
mus. EiamtnatJon of tho fl^r of Ukj mouth, 
when possible, reveals coosiderablo edema. 
Induration and tenderness. Tlio tongue may 
be to markedly swollen as to protrude bo 
tween the teeth and press upon the palate. 
The tubmariDary compartment InvoKcnvcnt 
is m a nlf ert by the tense, brawny tender 
swelling in the suprohycrid region. ThU 
•welling may be either unilateral or Involve 
the entire suprahyoid region on both sides 
of the mJdlincs. 

Since the development of chemotherapy 
and antibiotic therapy not only has the 
faiddence of this infection been greatly re- 
duce^ but also its mortality In the fully 
developed case respiratory obstruction still 


icinnins tlw ntost feared complication Jo- 
spite lltcso advances. 

One should not wait for fluctuation ai a 
sign of locali/ation ur it mav bo too lato 
Tlie phlegmonous exudate always is quite 
deep temds to espand and liardly ever is 
piinilent It is povsiblo in some subjects to 
altorl llw imxcsi Iry adcrpialc drainage of a 
primary intraoral source dtlicr througli llic 
numili or tbrougli tlio submosillury fossa as 
indicated. In tlw neglected individual tbc 
rteed for maintenance of a satisfactory air 
way may laki priority over plans for definitive 
drainage. Early troclicolomy under such dr 
ciimstanccs will assure Improved respiratory 
evdungo so tlut tlio necessary drainflgo of 
tlw infection tlien may bo accomplished 
with gfcalcr ufely Drainage is occom 
plUltcd tiuough u gencnxu transverse, cufv 
ing incision below and parallel to tho out 
line of tho under surfaco of the body of tho 
mandible. The deep cervical fosda and tho 
mylohyoid musclo are cleanly divided in 
order to open widely tho submasiUory and 
sublingual compartments. 

The essentials of successful treatment oro 
(lie recognition of tho need for tracheotomy 
and tho value of early dmJnago of both the 
sublingual and sulxn^Uary comportments 
General aocsllKsla is not to bo feared if 



low tbc gBoJohynid muscle. Note the botiike ctm- 
pertmeni filled by the taigue eixl fldi»caa itnKtara 

^ the e«*e with wblcb faiflenmutloo mey atteiJ ^ 

tbercglaD of the Uiynx. 
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fcwa may cauu> Iho lateral pharyngeal wafl 
to bulge Imvard. Sudb change In contour 
may be mbtaken for a rimple peritomlUftr 
flittcea but careful iorpectlon \vtD reveal 
that there is very little swelling of the tonslU 
thcmselvct. The iohmato reladouhip of the 
tnfcctioa to the internal ptervgoid musde 
and the pterygomandibular ligament fro- 
quently renilU in trismus as an early sim 
There also may be some rvcdllng of me 
parotid gland b^use of involvement of the 
exposed retromandibular jportfon which is 
not emered by fascia and Ues in direct rola 
tkuuhlp with the lateral ospoct of the fosstu 
These three findings, internal pharyngeul 
swelling, trismus and parotid ravelling, are 
fudlcaitivo of deep infection \vllhin the pha 
ryngomaxiilaiy space. Early dlagnoiU Is (if 
great importance because, if undetected, 
tow infections may lead to serious deep 
fapilor phlebitis 

E>ralnage of this space can bo accom 
plisbed by a generous transverse Incision In 
the lower submaxillary regtoo anleriDr to the 
border of the steroodefdocaastold mmeUj 
After the lower portion of the facial vein h 
divided, the submajdBary gland is clevated. 
To gain occcss to the latter the cwter layer 
of thede^ fascia must be dcanly indsed 
tust above the levri of the l^d. Blunt dU- 
section in tias direction of the angle of the 
Ijnv and toward the rtyloid pia^ ^ to 
to maridd dp wiU renJt in « fr«j flow 
nul M d“ p}Mll)meDmasjUary <P““ *■ 
InKrtion of « toft lubba: drain 

Thl. R ratbor a 

J.pacB iocntod imincdlattly bajca* thn 

H mnndlbln. It i. *« 

bordnn of the suteicnial and 


submoxillary triangles and ib depth consists 
of all the tissues Mng between the mucous 
ousnbmne of the Boor of the mouth and the 
outer layer of the deep cervical fajda {Fig. 
6) The submaadibul^ space contains the 
fubmaxlilary and sublingual sall>’ury glands, 
numerous related lymph nodes and the 
hypoglossal and lingual nerves and vessels. 
The anterior belly of the digastric, the mylo- 
hyoid, the gcnionyold and the genioglossus 
muscles add stnictore to tlte space. 

It should be appredatod tmt there are 
three salient compartments svithln tho sub- 
mandibular space owing to the diaphragm 
like arrangement produced hy the mylo- 
hyoid muide. The deepest compartment 
and actual Eoor of the mouth it the sub- 
lingual space It contains those structures 
which lie superior to the mylohyoid and 
extends from the h^oid bone to the mandi 
ble. It coimects at the midBoo with the 
contralateral sublingual space and with tho 
tpstiateml submoxillary compartment by vir 
tue of the course of the xubmaxillary tah- 
vary glaod at tho Litoral edge of the roylo 
hyoid. The submoxillary compartment coc 
tains the submaxillary ^and and intimat^ 
related lymph nodes. It communirntes pos 
tcromedially (vith the pharyngomaxillajy 
and rctropWyngeal spaces and thus irh 
dlrectb^ \^tb tite mediastinum. The third, 
or fubcnental, compartment consists of the 
superficial ana. betweesi the median raphe 
and the submaxillary border deep to the 
outer la>Ta’ of the daw cervical ftucia but 
superfidol to the myloOToid muscle. 

Infectloas in the suomandibular spaces 
may vary from mild cdlultts to fatal phleg 
moo (Ludwigs angina} Since the dificr 
ent ccanpartmenti of this space may partid 
poto in these lafecticou processes In varying 
degree, tho anatomic rdatioaships of the 
area must always be In mind (Fig 7} 
\Vhile the right and left halves of this area 
may become confiueot in tlie midliad when 
serious infection is present, it is the deep 
and superfidal sections of each half that 
must be separately cvahiatod. This is of 
specific importance in order that a correct 
(Wignods of Ludwigs infection be made in 
the event that it should occur A submental 
abscess subnuudllary adenitis, cellulitis of 
the submoxillary gland or an Infection lim- 
ited to the floor of the mouth (sublingual) 
can be Identified rather easily when this ana 
tomic subdivision is lagjt in mind. On the 
other hand, a typical Ludwigs Infoctioo in 
-yolves all tbrea comportments, the sublin 
gual. suhmaxiflary and submental, oc either 
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Supcrficbl WoumU. Except for Iwniior 
rliagc, kupcrOcial laccruHoni of tlio neck 
prckcnt no problcnu which differ from tlioio 
in woundi of iinilbr dq>tli ninl cxlcnl found 
in other pirU of tI>o bod) Tho cxtemal nnd 
anterior jugular \ciuj which oro located 
immediately deq) to tlw plalyima miuclo 
la>cr niav prodvvco a startling amount of 
bleeding wl»cn divided. If tlw neck wtnind 
is uncomplicated 1>) otlver Injuries appro- 
priate first-aid coro slwuld bo a slmplo but 
cffecliNT} comprcMioQ dressing until the pa 
tlcnt can bo transported to a point at whidi 
deflnidvo surgical debridement and repair 
can bo occompUsluxl Tho struggling bo 
Iravlor of an uncooperative or apnrcl«msl\-o 
paHcnl will servo to ir>crcaso tho venous 
back pressuro in tho jugular k)ite“m siiIB 
dcntly to rcactivTito tho vcooui bleeding to 
a distressing degree. Since sonvo of this 
blood comes from tho central side of U»o 
lacerated vein a portion of this hemorrhago 
can be prevented by elevating tho head 45 
degrees dunng transportation. 

Deep Wounds. Wotmds wliidi penctmto 
the outer or cov cloning, la) cr of tho deep 
cervical fosda usually ore of coosidcrablo 
sigaificance. Tho deep fascia surnxmds tlio 
vascular and visceral compartments of llie 
anterior nevd. in such a manner os to retain 
any extravosated blood or corudato. TUo major 
cesnplicatioas therefore from such injuries 
ore hemorrhage, both internal and cvtcmol 
and respiratory obstruction of varying do 
gree and Infectian Each and all of those 
complications con result from severe blunt 
injuries as well os from woimds by shaip 
knives and penetrating bullets. A few slgntU 
cant nerve injuries also may occur with 
penetrating wounds. 

A severe contusion on the side of tho neck, 
such os that sustained in boxing when the 
chin Is not flexed to protect the soft ports, 
may bo very hannfuJ Varying degrees of 
damage to the wall of the larynx and 
trach^ as well os deep bematoma forma 
tlon from mptured veins, may result Resplr 
atory di fflci i l tiei secondary to submucosal 
hanonhage, and later edema, may first pro- 
as expectoration of blood tinged spn 
turn, boori^ess dyspnea or even labored 
brea thi ng with cyanosis. Severe respiratory 
d ifficu lty may result from tho pressure of a 
large expanding hematoma before It lint 
bom decompressed. 

Tho most common incised wound of tho 
ueck often is reported to bo that Inflicted in 
attempted suidde. This wound usually la 
uiado by tbo tight hand and so will extend 


more Into tho left tlwn the riglit side of tlw 
neck It may be located above tho lij’old 
bono linen the elfin probably was extended 
upw'ard. A deep wovmd ot this level may 
reach tlw phooiw oi>d even injure the 
epiglottis At a lower level, tlw trachea may 
bo kcvcrcd by a similar tiansverso wound 
producing profuse bleeding from the ante 
riof jugular veins as well os from tho tlivroid 
gland. It (j quite possible tliat tho largo 
vessels of llu) carotid ilicalb will be pro- 
Iccicd by llw sternocleidomastoid musdo or 
by virtue of tlxfir iJoslcrior position os com 
pared with those of tho injured tracltca and 
(h)TDid gland. 

Anterior and anterolateral knife wounds 
from on assailant, coounonly described os 
“cutthroat * present tlw immediate dangers 
of severe Ivcmorriuge and asphyxia. Deep 
poncirating or puncture wounds of the neck 
o) knife or miskilo often arc rapidly fatal, 
either os Q result of immediato arterial 
hemorrhago or from extrovosatJoa of blood 
enuring early respiratory obstruction by 
pressure, llcanorrhago may stop when the 
blood pressure foils to ihi^ level, onI> to 
begin again when tho patient strains or 
struggles or when the wmind Is manipulated. 
Sudden asph)-ria may result from tracheal 
division, through either retraction of the cut 
edges or Infolding of a port, or by inspira 
tioo of a clot of blood into tho larynx or 
trachea. Division of the vagus or recurrent 
larymgcal nerve in tbo depths of such 
wounds causes further respiratory embar 
rassment through paral)’ili of tbo corre- 
sponding vocal cord. 

Stab wounds In tbo supraclavicular region 
or injuries accompanied by forcible depres- 
sion of tho shoulder may result in severe and 
sometimes permanent damage to the brachial 

C lesus by severance or by itretchmt These 
ilcral incised wcmndi of tho ne^ occur 
chiefly in fights or in attempted homicide. 
They often ore followed by severe hemor 
rfiago and, occasionally by tbo Into develop- 
ment of arteriovenous fistulae. When the 
supradavicular space is involved, the sub- 
clavixm veins and tbdr branches and the 
thoracic duct and the lung may bo injured. 
Tho possibility of a complkaling poeunxi- 
thorax or a delayed chylothorax must be 
kept in min d- 

Bullet wDvmds, as well as the laceratious 
of war and civil life are prone to infection. 
Tbo neck is flUed with numerous lymphatia 
blood vessels, nerves, viscera and musdes. 
Som^f the neck viscera are IkJJow and. If 
perforated, predispose to Infection of the 
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Pentothal locUum Ij utilized, provided ibo 
trachea is flnt exposed for puipotei of 
tracheotomy If needed, or provid^ a pre- 
liminary tracheotomy already has been ac 
compliibed. 

THi CABOTTD ffHTA Tit This ipacc contains 
the great vessels of the neck and, in its more 
superior area, some of the emerging cranial 
nerves It givei off fascial connections to the 
parotid, suinnandlbnlar and pharyngomaxll 
lary spaces This relatlonsnip has been 
likened to a tnfolium, tbe item of which Is 
the carotid sheath. The arterial and venons 
branches leave the sheath to enter these 
compartments invested svith die fascia that 
composes the sheath and which is in direct 
continui^ with the retentive and supportive 
la>eri of the deep cervical fasda. Inflnm 
matory interrelationships between these 
spaces and the carotid sneath thus are quite 
real and often prodace serious compllcatlaDS 
by virtue of such eifenstnn. 

Because of its anatomic location, tbe ca 
rodd sheath can readily be Infected from tbe 
parotid, subraaslTU/y retropharyngaa] and, 
most COmiDOnly from nhur y ngnmiiTlI 
lary space abteenes It often has been 
pointed out that local signs are of little >ahie 
in estimating tbe possibility of a carotid 
sheath infection or jugular phlebitis Tbe 
swdHng and local tendernea in the region 
of the vessels nsoally arise from related 
Jugular nodes involvoii by the prime infoc 
tion. The only reliable data are those sug 
gestive of severe sepsU chills and fever 
spildng temperature, leukocytosis and pod 
tive blj»d oilture. Vigorous antibiotic Iher 
apy must be maintained. The importance of 
peiiiclllln In particular ihocld be stressed. 
Since an underlying deep abscess is tbe 
usual cause of carotid sheath infections, one 
must not forget the need for surgical drain 
age if the p<xket con be found. Ligation of 
tbe deep Jugular vein and dramage of the 
hidden d«p absceu may quickly solve the 
problem, 


VISCEHAL SPACE INFECTIONS 
Trauma from food, from foreign bodies 
and from instrumentation may result In In 
fectioo developing within the bounds of the 
p^etracbeal faKla. bdow tho lovol of ibo 
fap«ior cowtrictor miucie. Tlu, wmo ip^ 
nuiv bo involved «Kocdarily by ^eoiion 
£ni the piovertobnj area, or tlf 
naiilkiy Wouodj and injuria of Ito 

peck also may result In InfectlOT . 

iLiu. Cernpourrd lucernt^ 

tho laryni, trechoa or owpbagur or toMi 


and lacerations of the cartilage from blunt 
blows in tho neck can be followed by this 
type of infection. 

Visceral space infections always are serl 
ous, espedfliJy those foUowlng esophageal 
perfoiatloiL Xfe dlaftinl Hi ij an almost imme- 
diate development, occurring within one to 
foor days before tbe usual protecthe bar 
riers can be established by natnre. Sub- 
cutaneous emphysema is diagnostic of the 
perforation and can bo established either 
by the characteristic crepitus on ph^cal 
eiaminaticn or by roentgenograms. Sort tis 
sue films may aemoostii^e air under tho 
skm, m the anterior mediaitlnum or in tho 
retropharyngeal space, nnder these dreum- 
staiKW, When appropriate early treetment 
has been omitted, tho more fuDy developed 
infectiem will present signs and symptoms 
characteristic of tho viscera involv^ E>ys 
phagla may occur when tho infection bordm 
upon the constrictors, while alterations In 
voice tone follow laryngeal ndema. Dyspnea 
may result from either laryngeal otstruc- 
tion or bronchopneumonia. A sustained 
febrile course will indicate the severity of 
the mcdlastinitis 

Once tbe presence of snbeutaDeous 
emphysema has been established, the treat 
roent of choice for perforative tnfecticai of 
the visceral space is immediate surgical de* 
compresskn. The deep foseda sb^d be 
opened widely and the area drained to pre- 
vent further extenrion downward Into the 
mediastinum. If visceral space Infection is 
of the secondary type treatment is aimed at 
coTTOctiem of the soium This may mean 
simple mtraoral drainage of a peritonsillar 
abscess or exploration and drainage of tbe 
pharyngomaxillary space. If obstructive dysp- 
nea Is present, a temporary tracbeotnmy 
may bo required. 

iVOUNDS OF THE NECK 

Injuries to the soft parts of the neck occur 
somewhat less often i-nfln might be eii)ectod 
In view of the extent of their surface in rola 
tion to other parts of the body A portion of 
tho anterior neck often Is protected by a 
flexed Jaw or raised shoulder While such 
maneuvers often prevent or fUmtnlih the 
force of Q bhint injury they may compound 
or multiply the number of structures injured 
In Instances of penetrating injuries. For ex 
ample, fracture of the Jaw is a common 
ecccmpanlmont of the deep neck wound, A 
stab wound at the base of tho neck often 
involves tbe groat vessels of tbe upper chest 
and even the heart. 
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jtigo if rc5piratoT> obitnjction U present At 
ropinc \s'iU Iwlp lo dlniinUh tlw broodilal 
kccrctloni, bul wiction tlirough tlw Iracho* 
oton^y opening inay bo ncccMon to occonr 
2 >liih on adequate bronchial toilet 

After iho general condition of the patient 
has iraproNrd, endoscopic and roentgen roy 
damlnalion cun bo carried out \vitli nioru 
care in order to determino more fully tlio 
extent of tho inlur) and to detect tl>o pre* 
dice of any hidden foreign bodiet. If multi 
plo injurici arc present oil must be properly 
axxcMtxl and iHCTapcutlc priority cjlabllilwxl 
\Mtli this information at lund, tlio uounds 
then can be repaired. 

A general anesthetic slKnild bo adminU 
tered, either b) an e‘ndotrachcul tube or in 
conjunction v.ilh thu trad>eototn> Selection 
of the ancsUrcUc for Um 3 patient Nsith a serl 
oui neck Injury is \e*Ty important because a 
high oxy*gcn emtent Is at^luldy essential 
Although local ancsthesfa may 1 m used for 
many clccti\o surgical proc^urcs in llw 
nccl^ it is not suitablo for these paUents. 

Following appronrialc slin dcansing, tho 
packing is nanoNcd from the dcptlts of Um 
u'oiukL This is replaced by moru spedfle 
pressure and each vessel is carefully ligated 
as fresh bleeding recurs. In knlfo or bullet 
HiTunds, a generous oxtenrion of tho vstrund 
ordinarily '^l bo necessary to obtain satis- 
factory exposure and cootrol of all bleeding 
points. Bleeding from largo \cins mav bo 
more troublcsomo to control than that from 
arteries because \Tin ^vtdls aro so fragile 
that they tear easily \4bcn handled. Uga 
tion of a large xdn requires good exposure 
and gentle technique, Dduideraent of de- 
vitalized tisiuo and removal of oil foreign 
bodies arc done as indicated. Qots oro re 
moved and tbo Nvound generously Irrigated 
with salino solution 

\Vhlle major veins in the neck can bo In 
terrupted wthout fesar of central compUca 
tloas, every effort should bo made to restore 
vascular caatfnuJty when tho carotid artery 
has been injured. Ligation of the commoo 
carotid artery involves the risk of hemiplegia 
or fatality when it is performed imder gen 
end anesthesia and In the presence of shock. 
Suture of lacerations of iIm carotid wall or 
end-to-end anastomosis should be performed 
whenever possible. When large defects ore 
present, arterial horoografts or flexible plas 
tic substitutes have proved to be succenful 
on a few occasions. 

A complete a n a t o mic survey then is necei 
•ary In order to Identify kceratioai in die 
viscera. Small defects in the trachea can bo 


sutured and covered with near by thyroid or 
muxdt Sometimes a two-layered closure of 
tlw pharynx can bo obtained if tlvo surround 
Ing tlxxiiex are properly nwbillrcd. Major dc 
feet! In tlui larger muscles can bo dosed by 
looso Milurc. Wlkm vise-era hove been ^ 
forated, no attempt sltould be made lo eWe 
tho deep cervical fascia. A small tjdn, rub- 
ber drain can bo pcrmlltcNl to como to tlw 
outsido from tlw v-lsccral space, but It never 
slioutd bo left in direct contact with tho su 
tured wall Tlicxo maneuvers serve lo de- 
ctMnpress iIkj rctroplioryngcal and visceral 
spaces and ll>crcfofO diminlslv tho potential 
of mediastinal Infection- Gentle suction 
dralnago will fadlltato both wound healing 
and postOi>eniliv-o nursing care. 

In tlvo course of immediato after-care all 
patients with deep rvcck wounds should re 
ccivo penicillin or other appropriate anti 
blotics in order lo reduco tno likelihood of 
Infection. Nutrition and fluid balance can 
bo maintained by tho early and continuous 
uso of small nasogastric tubes. Tho lato 
compUcations of persistent orocutancous Es- 
tula, carotid aneurysm and various artcrlo- 
v-cnous ^tulao are entities which con be 
ovoided by appropriate early surgical care. 
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tumumding itructum Maxlcfid contamlnft 
tlon of tlio deep tjpue, involving direcdy 
tbo deep ipocei may occur Foreign bodies 
may be driven into the area and near by tii 
fue damaged by the traumabc force. Ana 
OTobde Inlectirm mav bo likely etpeclally 
when significant foreign bodies are not re- 
moved Tetanus and gas-forming infectioo 
tberefore should bo feared 
Delayed or socondary effecti within those 
deep wounds are edema of the laiyni» vary 
ing degrees of tracheobronchitis pneumo- 
nitis, infectioo along the provertebi^ fasda 
Nvith possible mcdiastinltls and secandory 
hemorrhage. If a suppurative process d^ 
velops not only medlostinitis, but also )ugu 
lar septic phlebitis, must be feared In oU 
of these compllcatloni glottic edema fre- 
quently may be the key to a chain of evtsats 
leading to mtaUty Mt^tenoaco of an ade- 
quate airway h essential and, theroforc, 
earlv tracheotomy frequently wiD bo noce* 
vuy as a prophylactic lifesaving maneuver 
eitner at tne time of primary repair or later 
when dvspnea develops 
Vascular lojurie*. Fortunately toturia to 
tho great vesUls in the oeck and upper 
thorax occur rather infrequently Tbo signifi 
cant vessels involved aro the carotids, thyro- 
cervical axis, vertebral, subdavlan and in 
nooiimte arteries the jugular subdavlaii 
and innominate veins and tbo arch of the 
aorta. Hemorrhage from these vends can be 
so rapid and severe os to exsanguinate the 
patient before definite core can bo at 
tempted In additkm, stnmgulatioD by ctm 
presslon of the trachea may result from tho 
effects of a massive, rapidly expanding, sub- 
fascial hcmatocna. Fatal cerebral throtoboxls 
or jurying degre es of ttie hanlplc^ stale 
may bo l^e central compllcatioos of carotid 
injiuy m those who survive thrombosis- Late 
local effecti cooiiit in the formation of 
carotid aneurvsms and arteriovenous fistulao. 

First aid for both arterial and venous 


bemonhage should conilit of direct padlDg 
of the Nvound reinforced by a gentle com 
presrive dressing. While fonnldiblo bleed- 
ing may suggest the need for a more vigor 
oui and more specific on the-spot type of 
juTgical “first altV one should withstand tbo 
temptation to perform such bettac attempts 
because sutures and ligature* applied under 
adveiM md aMtamtoatol 
add to infection nnd tocnaun tbo poMlblUly 
of intravttKnlflX throoibojii Such a 
dure merely compUoito, *^1“ 

,unr(aJ care. Immediate eSerta alitwld bo 
toward proper traroportadon of U>0 


injured patient to a hospital where delilx? 
oto surgical repair con be accomplished 
Visceral Injuric*, Penetration of the hot 
low cervical viscera, that Is, the oropharynx, 
esophagus larynx and trachea, by the 
wounding mechanism permits bacterial in- 
vasion to take place olcmg the fasdal pianos 
of tho necL hifoction from these mucoat 
membrane-lined structures e*pecial]y from 
the pharynx and esophagus, is far more og 
nifleant than infection into the ivound from 
without In a bullet or liiifo wound, the 
presence of subcutaneous emphysema, noted 
cither by physical examination or by soft 
tissue roentgenogram, indicoteB that one or 
roore of theie organs have been perforated 
Wounds involving the floor of ^ mouth, 

K -vni or esophagus am bo expected to 
quite well if appropriately repaired 
with adequate drainage of the viscend 
space, Stri^ nasogastric tubes should be 
uiied for feeding purposes On the oth^x 
hand if mfoctlon dollops, these wounds 
ore charturierlzed by a foul exudate with 
coDSiderahlo leakage of saliva, Ederoo of tho 
glottis mediastlnitis or abscess formation 
with severe, tocoiuUiy vczmus hemorrhage 
mav result. Although there may bo difficulty 
wltb DDtriticD and healing is slow tho re* 
sultant orocutaneoui fistula In somo patients 
ovcatuallv may cflose spontaneously but io 
others secondary closure will be required 
When the larynx or trachea has been cut 
across or reverb by a buQot, theto is ft 
tendency for the parts to separate, A tempo- 
rary tnuheotomy may bo required to faefli 
tote good oiygcQ crehange and to permit 
safe transportation. If the divtsian is axn- 
plele, the lower end may retract beneath the 
sternum and be drawn downward with each 
Inspiratory effort, especially if the distal 
opening is covered \rith soft tissue. \Vhcii 
early repair is not poosible the lower cut 
end cam be brought to the sortoco and S 
troebeotomy tube inserted os a temporary 
measure. Recocutruetkm can be done at a 
later time 

Treaunenu The general prindples of 
wound treatment in the neck arc the same 
os those for any other part of the body 
except that tbo local anatomy produces • 
few pfoblouf pecuHor to the oo^ CootroJ 
of bleeding ana maijitenoDCQ of on adequate 
airway are of prime Importance In serkrus 
injuries, blood transfuskm may bo required 
to ftobillxe cardiovascular mechanics before 
surgical intcrventkio can bo attempted A 
temporary tracheotomy performed under lo- 
cal anestnesia should be couiidered at this 
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jUro if rwi>lrjlor> olntniclton b prcicnL Al 
ropmc will I>clp to diniiubh IIk. Iironchlal 
jccrctKini, hut suction llirouRh the IraclK 
otooi) oi>cninK mav be nitcssan to awrim 
plish an adctpule hrunchia] toilet 

\ftcT tlw general comlitlon of the patient 
ha* Improscd, ciuloscopic and roentgen ray 
cuminatkm can Iw carried out with more 
care ra order to detennino more fully tlw 
cktent of the Injury and to detixt tho pra 
coce of any liidden foreign bodie*. If multi 
pic infuncs are present all must Ik. propefK 
asscsse'd and th^apcutic priority cstablislicu. 
With this Infaunatlon at lund, i!k 2 wound* 
then can bo repoire'd. 

V. general anestlKrtie slKnild be adminb 
tcred, atlicr b\ an Ludotraclieal lube or in 
conjunction wtUi tlic Irachculamy Selection 
of t)>c ancstlictic for tlw patient with a scri 
ous Deck injury b scry important because a 
hiRb ongen content b absolutely essential. 
Although local ancsllicsia may bo used for 
many ckxiisc surgical procedure* in tlw 
neck, it b not suitalile fur dwso palkmU. 

FoDowiag appronriatc skin efearumg. tlw 
pacUog b rctnosed from tlw depths ^ Uw 
’*Tamd. Tlib Is replaced by more 
pressure and each sc^l b carefully ligated 
as fresh blcctliog rccurv la knife or bullet 
seoutKii, a guicrou* atttuion of tho wound 
nrdmanly will be necciiary to obtain satis* 
factory oposuro ami control of all bleeding 
points. Bleeding from Urge seins ma\ be 
moTj troublesc^ to control than that from 
arteries because \cin wall* are so fragile 
that they tear casdy wlkm handled. Lfga 
hon of a largo \-dn requires good ciposum 
and gentle technique. Dehriuemcnl of dc 
vitalized tiss u e ami rcnjos'al of all foreign 
bodies are done os indicated. Clots are re- 
moved and the wound generously irrigated 
with saline solution. 

^VhIlc malor v-dos in tho neck can bo in 
termpted without fear of control complica 
boos, every effort should be made to restore 
vasa^ continuity when tho caroUd artery 
has inlured. Ugation of the common 
carotid artery ln>-oI>-e, the risk of hcmipIcftU 
or fabdit) when it is performed uoder ceb 
^anodi^ and In the presence of iIwcU 
Sobire of lacemtioni of the carotid wall or 
ci^-toend anast^DmoiU should be performed 
whenever poirtble. \Vhen krec c^ts axe 
Pk»»- 

tlc suhstitutes have proved to be succtisful 
on a few occsuIool 

A onatr^ Bmey tho, is jxccs- 

viKort SmaU defocH fa tho tntohoa cun bo 


sutured and emered with near by thyroid or 
muscle. Somctlmw a two-Uyered closure of 
the plioiynt con be obtained U the surround 
Ing tbsues arc properly mobilized. Major dc 
feet* in tlw Urger muscles can be closed by 
loose suture Wlicn slscer* lu\-c been 
forated, no attempt should be mode to close 
Uk. deep cervical fascia- \ small, ibin, rub- 
btT drain can be permitted to come to the 
outside from llw viscvrol *iiace but It wr cr 
slwuld be left in direct contact with the *u 
tured walb These maneuvers serve to de- 
compress the rctropluiyrngcal and visceral 
spaces and llicrcforii diminish the potential 
of mediastinal infection. Gentle suction 
tlramjgo will facilitate both wound h eal ing 
and postoperative nursing care. 

la dte course of immediate after-care all 
patients with deep neck wounds should re- 
ceive penidiUn or other appronivatc anti 
bioUcs in order to reduce the likelihood of 
infection- Nutrition and fluid balance can 
be maintained by tho early and cootmiuxis 
use of small nasogastric tubes The late 
complicndoDS of pc^tent orocutaneom fis- 
tula, carotid aneurysm and various arteno- 
venous fistulao oio entities wbkh can be 
avoided by appropriate early surgical care. 
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Larynx and Trachea 
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DISEASES or THE LARYNX 
Tbe larynx roav be examined by inxpeo- 
aoo by mirror or direct latyogincopy by 
pJpoUoo or by rocntgenographlc or plano- 
graphic Uudy o( the necE 

Inlnria. Conhuioni rcrolUng (loni WU, 
binw or other lojnrio. ore ommon. When 
hemotomo do clop, obrojpUon ij Ihn.mlo 
ffitbont incbloD and drainage. Subpoichon 
drill cffioiOT and bemorrha™ into tbo loft 

a,Boaoftlmlnlertoroftho!aryninmypro- 

doconuTOwtog of tbo airway with djopoon- 


Pain ix almost invariably prcMnt and Is 
made worse by rwoIloYving. Tracheotomy 
become pfcestary 

Ftactuixa. The larynx ij protected by the 
lower jaw and its mobility over the cc^col 
spine alkrwi it to roll Nvlth a blow so that tbo 
foteo necettary to cause fracture must bo ex 
tremo and applied after tbo organ Is fixed. 
The fracturo may involve either the thyroid 
or cricoid cartilage but nur^ both, i^ess 
tbo force is a ermhing oce. Fracturo of the 
cricoid cartilage is serious and dlsaMiog. 


Lau\sx and TluaiEvV 


311 


IIcalinR occiin hv Bbruiu uniwi Peri 
dtcmdrilfs nu> follow infectbii urxl Inert ix) 
the dilRctill) UnlUtcTjI paralj-iU duo to ro- 
oim-nt lar>nRcal nerve danuRL Is u ruro 
cormdIcatkMi following criroid fracluru 
TTw s)inptonti ore p^lln an swallowing, 
Jjoammesj and ejanoris Soft tissue edana 
ami redness, wltl» or wltlKwl on external 
wDund, ma\ nuko palpation of the frag 
meats dllBcult IriI ulxiomul ir>ul)ilit> and 
crepitus oru usnall> preuat Sul>cutaneotiS 
cmph}'scnu cslahlislics (ho diagiKssis. Roent 
RCQ-ra) examination gcnerall> dlseloses tlio 
fracture ojkI is helpful In d^ermlning Uu) 
position of tl>c fragments. 

It ma) bo necessary to insert a nasal feed 
ing tube to overcome tin, cslrcmt. od^-n 
nhaglJL Tracheotom> must Ixj pronipll) ptr 
fonr^ unless iho patient con m kept under 
dose observation for subse^iuent obiinictho 
djTiinca from hemorrlugo orul edema. 

\\ouniU. Wounds of tin. larx-nv are com 
tnonly the result of war injury or suiddal 
attempts bv cutting or dtooUng. If a largo 
Deck vosscl is Injur^ death may result from 
hcroorrhago or oiphv'xlalkm. Treatment coo 
cists in arresting Ura hcmarrlugc, cootroU 
ing izdcction p^onniog a traclteotomy if 
thm is d>'Spnca and closing tlto wound with 
droina;^ Injurs to tho laryagcal carUlagcs 
partleularlj the cricoid, is commonly fol 
lowed by cicatricial stcrrosls. 

Bilateral Paral)su of die Larynx <Bi 
lateral Rccunent Faral^su, Dilateral Al>' 
ductor Paralysis) ^Vl^cn bilateral parnlpU 
of tbe muscles of Uhs larynx occurs. Iwth 
vocal cords arc in tho midUiM) podtloo of 
adduction. 

Paral>'sis of both posterior cricoarxte- 
iKiidcta muscles is commonly observed in 
bulbar lerions but may bo caused by Involve- 
ment of tho recurrent nerves in carcinoma 
of tho cervical csophogus, carctnoma of tbe 
thyroid rLukI and tracbeo, maliraant dis- 
ease of the mediastinal lymph nodes and by 
trauma to tbe recurrent nerves during Iby 
roldectomy 

In addltioo to tho causative factors, the 
loss of function of tbo abductor muscles of 
the vocal cords Interferes with tbe reipira 
tory hmetion of the larynx. 

The voice may not bo changed, but the 
patient wDl speak os though breathless. 
Th^ Is caused by inspiratory dyspnea duo 
to fallnre of the vocal cords to separate dur 
ing inspiration. 

By nrirroT laryngoscopy the vocal cords 
^ tound in adduction. On inspiration, there 
li no separation and only a slight drawing 


tkmtiward an<I Inward of t]>o edges of tho 
vocal tords live cause of tlw nundy'sli must 
Ik. dctcnulncd ojid iIk! paralysis differen 
tiatetl from crlc-oarylcnnid ankylosis. 

TIk prognosis is unfavorable because 
Midden dtalli from aspliy'xia is always Im 
iiiincnt If ]ural>'sls is com])lclc there is no 
Imiw of sixmlancotis improvement if partial, 
os in syphilis nr viral infections appropriate 
Ireutmcnl may be iKTscfidal 

Treatment of tompltlc paralysis consists 
of (raclK'olomv followed by surgical rcstora 
tion of on oJci|UQlo laryngeal airway Ro- 
movul of tlio cause rarely is possible. Anas 
tomosis of nerves in patients with paraly’sis 
due to Injury has not been succissfu] A 
one wuy tractKal cannula can bo employed. 
Ventriculocordcctomy lias been unsatisfoc 
tory Submucous resection of a vocal cord 
)us been superseded by either mobilization 
and btcral ^tion of an arytenoid cartllago 
or arydenoldcetomy and btcral fixation of 
tlw vocal cord. Thao procedures are highly 
successful 

Infection. Infection of tbo larynx becomes 
of surreal importance when tJw inflomma 
tory ci^ges and associated edona produce 
stenosis and necessitate tracheotomy Pyo- 
genic abscess may dov'dop in the epiglottis, 
arytenoids or ventricular bonds and must be 
differentiated from an underlying foreign 
body or malignant disease. Tbo abscess may 
rupture and discharge pus or it may have to 
be indsed and drained by direct lary-ngos 
copy 

Veute Inflamnuiiory Edema of the Larynx 
(Edema of Glottis, Ohstructive Laryngeal 
Dyspnea) Stonosii of tho larynx may result 
from acute laryngitis, acuto infectious dis 
coses, acute inflammatory processes Involv 
ing surnxmding structures, abscess of the 
larynx, acute septic laryngotrocbeobronchl 
tis. Injuries or wounds of the larynx or neck, 
bums or scalds of the larynx, InhnlnHft^ of 
irritating vapors, chondritis and perichondrl 
Us chnidc diseases or foreign bodies. 

Tho pathologic changes are those of the 
underlying cause together with inflnmmo 
tion and ^ema involving tho submucous tis- 
sues above and below tbo vocal cords. 

Tbo symptoms produced are those of 
obstruction to tbe airway with disturbances 
of tho voice and general systemic reactions. 
Obstruction to tho laryngeid airway is char 
octciiied by inspiratory indrawing of tho 
soft tissues of tho thoracic cage at the supra 
sternal notch, epigastrium and intercostoL 
mpradavlcular and infradavicular spoc^ 
Restlessness, ashy gray peflor and increas 
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Ing pul»© and r«plratorY rate* ore obierved, 
Cyanosl* ocxnn kite and i* a danger tlgnaL 
The rigni of obstructive larvngc^ d> tpnca 
are diagnostic. Inspection of the larynx» pal 
pation of tbe necJc, roentgen-ray waminp 
dons, general systemic stu^e* and the hJs 
tory are usually required in order to arrive 
at an etiologlc diagnosis 
The prognosis depends on the caxise. The 
dyspnea can be relieved by traciujotomy 
In simple cases, inhalaUon of detergoat 
and medicated vapors, the use of properly 
humidiBed oxvgeai and general m^lical 
measures may suffLco. ScoatiNes must be 
avoided. If dyspnea Is marked, tracheotomy 
becomes necessary Thb should not be d^ 
layed until an e^logic diagp^i* ts made 
but nmst be p r omptly oiccuted. 

NoninflammAtory edema of the larynx, as 
observed in padents with nephntii angk>- 
neuTQtic edet^ or passive conecstlcra due to 
venom obstruction, becomes (U surgical Im 
poitance only when traxicotomy U required 
to relieve the obstruction 
Chronic StcomU of the Larynx (Ckcairidai 
Stenosis of the Larynx) Tbe Lorvogeal air 
way may become narTOv>ed by dcntridal 
changes. Tbe most common gnii*i^ is unprop- 
esly p er f on a ed tracheotomy or faulty ^tcr 
cars. Other causes may be syphilis, tuberco- 
losis inpuies, chondritis perlcbondritu, 
foreign bxly and abscess 
Tbe nori]^ structures are replaced by 
dcatridal tissue with narrowing of the air 
wav fixation of the vocal corm and ofton 


marked cases, surgerv must be resorted to 
and consists of laryngostotnv removal of suf 
fldeait dcatrlcial tissue to ro-cstabllsb the 
airway and the use of some form o£ mold to 
maintain the airvvay Airing the process of 
healing ivith or uithout old of a ildn 
graft In the open method, a trough cor 
responding to the tteaoscd ainvay u maiz^ 
tained by tbe use of a dilating apparatu* 
When a latlsfactoiy air-vay hoi oeen se- 
cured, the fistula is closed bv plastic opera 
tlon In the closed method, after the airway 
is re-established a rubber or plastic tube Is 
transfixed in the larynx with a silver wire 
and tbe nock closetl The indwelling stent 
is rrmoved perorally after a number of 
weeks or months when epltbellzation is 
complete, 

Rrnlgn Tumors of ibe Larynx. The com 
mon benign tumor* of the larynx are papll 
lomos and Infiammatory leslc^ which axo 
not true neoplasms These infiammatory 
tumor* consist of poh/pi, poatintubational 
granulomas localized eaematous membrane 
and areas of thickened epithelial change 
The true turnon consist of fibromas, angk>. 
mas lipomas, cysts and papillomas Two 
types of papiUoinas axe recognized those 
occurring in adults which are dtber sin^ 
or multiple, vUlous-like, pedunculated or 
flat and those cMircurTlng In chlldien which 
tend to recur after surgical treatment, are 
usually numesous and resemble wart*. 

Tbe principal occurrence of benign tumor* 
is to ^ults, more often to male* than to 


loss of a part of the normal supparttoa 
cartilaginons framework of tbo larynx. If 
tiachcotomv has been improperly petiotmed, 
a portioo of tbe cricoid or thyroid curtilage 
may be lacking, 

Tbe symptom is on Inability to se- 
cure any or sufficient air through the nor 
yrygl airway Voice dlstuibaiices vary from 
hoarseness to aphonia. There is an inability 
to docarmolale after tracheotomy 

Examination of the larynx revrals a nar 
towing or obllteratioa of tbe airway the «r 
tent and degree being dctermlDcd by direct 
laryngoscopy palpation of the neck, rocal 
gCD-iay and planographic examioatioa. 
ftotreirade laryngoscopy and tracheoscopy 
may be necessary 

Tbo prognoriJ U good If Ihcro ii Ull)» or 
no loj, o! but montla or j-oor. of 

trartment may bo oecomiy to icciiio a 

AtgrcM of UCDOlil laJ^ 
jnKOpic dllotlon oiay bo adoqi^o. Antwlor 
f, roa^y ropa^ 

of a motal (tantalum) or plaiUc itont. Id 


females These npopJosms are comiDOtily pro- 
duced by vocal abuse or submucosal besnor 
rhage to tbe presence of acuto Infectkxi. 

The lesions vary to color from pale to 
dark red, to coolcrur from smooth to irregu 
Ur and to shape from pedunculated to ses 
nle They are commonly found on the vocal 
cords but occasionally tovolv* the ventricu 
Ur bands They generally are stogie but 
occaskmaHy arc multiple Cysts of tbe 
oryeplglottic fold and vallecula ore fro 
quently observed to routine laryngeal exam 
toatioos, but they very sektom produce 
symptoms. 

Benign tumor* of the Urynx neither disap- 
pear spontaneouify nor recur after surgkal 
bnatmoQt The chief danger consisb to dysp- 
nea when they enlarge suificlcntiy to ob- 
struct the alrvva> 

Early rapidly tocreastog busklgen oloog 
with an unstable voice and easy voice fatigue 
are common symptoms No symptoms are 
produced from tho leslocis involving the 
epiglottis, arveplglottk folds and arytenoids 
tbe tumor is large whan a fullncos to 
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tlMj tliroat or dUBctilty in I^\■u]^o\vlng Uo- 
\‘clops. 

Mirror larjugoicony gaM.nUIy unco\x*n 
Uw Ictioti It miut M differentiated from 
cardDoma by Idstologic study 

Rcmovnl is accooiplidicd b) direct loryTi 
gotcoo> or lujpcnion laryngoscopy v-dth suit 
able forceiJs. 

Malignant Turnon of ibe Larynx. Tho 
majority of the malignant turnon of tho 
larynx arc squamous cell cardDomai but sar 
coma, rlubdomj'Oiarcoma, plasmacytoma 
and dwodroma nlm occur Almost all of tho 
malignant lesions dcn’clop in tlw mucous 
membrane, but a ftnv arise in llw deeper soft 
tissues or in tho cartilages of the larynx. 

Girnnoma. In a coruccutl\‘c series of 1493 
coses at Jeffertoo Hospital iJw averago ago 
of the patients was 5£L9 >cars, but tbo dis- 
ease was occasionally encountered in Indi 
viduals of both extreme ago periods, ibo 
j'cunrat patient being 18 jean of ago and 
the oldest 83. In this group tho males pre- 
dominated in a ratio of 13 1 A family his- 
tory of cancer was obtained in 19 per cent 
of the patients. 

In thli scries, 63 per cent of tho patients 
smoked and exccssixo smoking was present 
in 52 per cent in a certain definite per 
centaw of tho subjects keratosis preceded 
the aevek)pment of carxiaoiTUL Squamous 
cell cardooma predomiiuted with on occa 
siooal papillary cardnomo. 

Carcinoma most often affects tho anterior 
half of tho larynx and usually origtaatet on 
the vocal cords so that hoarseness occurs 
early and becomes persistent and progres 
dvely wTirso. The lesion should be suspected 
in any patient >v{th boarseiress of longer 
than thrM u'ceks doratioa. In lesions In 
volvlng the epiglottis and posterior portion 
of tho larynx, the x-oico may bo normal, but 
the patient complains of vague discomfort 
in the throat, a seasatloo of fullness or lump 
in the throat In laryngeal cardnnma, 
aphonia and pain ore late lymptonu When 
located on tho vocal cord, even the smallest 
lesion produces boarsenots. Occasionally 
the appearance of enlarged cervical lymph 
nodes first directs attention to the upper 
respiratory tract and a malignant lesioo of 
the larynx may bo uncovered. In extensivo 
lesions, dyspnea becomes marked and tracbe- 
otomy may ho necessary before definitivo 
treatmait to the larynx can bo undertakesi. 

Mirror eiaminatloo reveals an uzunen 
"ith a rough nodnlar surface or 
tin in^tratlng lesion with fixation of the in 
volved vocal cord. Ulcerating and proliferat 


iiig lesions of tlnj cpiglollU, mylcnolds 
urjcpigloltic folds ujhI posterior portioo of 
(lio larynx ma> Iw observed. Vocal cord 
cancer may extend above tho surface or bo 
ncatli llw mucosa, spread to tlw onposllo 
coni and ulUmalcl) extend outside the 
larynx cnxUng tlio cartilages and obstruct 
ing both IIkj air and food passageways 
Metastasis to tlw cervical lymph nodes is 
often tho first indication of spread outside of 
tho larynx. Direct laryngoscopy with rc- 
mmnd of all or a portion of die kslon, is 
necessary for histologic confirmation of the 
clinical diagnosis. 

A hJgli portion of cures is obtained in 
lory'ngcjl carcinoma as compared willi 
malignant lesions clscwltcre in tho body 
chiefiy bccauso of tlw anatomic construction 
of the larynx (endosuro in a cartilaginous 
box) and poor lymphatic drntnnge, both 
of which contribute to relatively mto me- 
tastasis. Surgery yields a greater number 
of five-year cures than do other methods of 
treatment In early malignant lesions of 
small extent and limited to a freely movable 
vxxail cord, removal of tho growth by laryn- 
gofissuro is the provoillsg operative pro- 
cedure. Early diagnosis enables these le- 
sions to bo discove^ while tbo growth con 
still bo adequately removed anci the voice 
bax retained In early coses, cndolaxyngcol 
removxU by cauterization through nupension 
laryngoscopy or irradiation th^py is also 
sucossfuJ in a large number of cases In 
more advanced disease, total laryngectomy 
is needed and when ptJpablo hmph nodes 
arc present in the cervical area block disscc 
lion of tho neck should ahvays bo Included 
In one stage In carcinoma of certain areas 
such os tho epiglottis, subglottic region, 
arytenoids and arye^glottlc folds, wiSout 
enlarged cervical nodes, laryngectoi^ com- 
bined with radical neck dissection offWs tho 
best chanco of siuvivaL \Vheii total laryn- 
gectomy is employed, the resulting loss of 
tho laryngeal voice ne^ not bo disabling for 
most of those patients develop satisfactory 
buccal voices. 

DISEASES OF THE TRACHEA 
Injuries. The trachea is injured commonly 
iolloxvlng falls, blows or wounds of the neck. 
The tracheal linu may be torn or fractured, 
or tbo intemnnidnr membrane may bo lac 
eratod. Dyspnea is present, depending on 
tho degree of narrowing of the airway If 
vessels have been injur^ there is heroor 
rhage Subcutaneous emphysema with ex 
temioD into the mediastinum may result 
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from laceration of the trachea. Pain on s\vh1 
lowing may bo revere. The hlitory with the 
local evidencei of injury li uiuaDy diagnor 
tic. Tracheoscopy may be Decenary The 
prognotu depenc^ on the extent of the in- 
jury and the Involveinent of the rorroundlDg 
ftructures, notably blood ves&di and esoph- 
agui. 

Hemorrhage ihould be controDed flrrt. 
Tracheotomy is Indicated for dvrpnea and to 
decompress a sucking wound. Incised 
wounds should be repaired with drainage 
Cicatricial tteoosis is treated by dilation or 
by plastic repair throu^ a tracheostomy per 
formed as in laryngostomy 

Infecti oo Simple catarrhal mfectioui of 
the trachea preseit no surgical problems 
Chronic Infections such as tuberculosis and 
syphilis are of surgical importance If ste- 
nosis results. 

Fractures, Crushing Infurles or penetrat 
ing wounds may produce collapse of the 
tradieo, a longitudinal tear or mpture from 
the bronchus at the bifurcation Pain be- 
neath the rternum is a oommcD accompanl 
ment of fracture and dyspnea may become 
marked. Subcutaneous and medlastEnal em- 
physema develops rapidly Tracheotomy Is 
necessary if a tension pneumothorax occurs 
or the emphysema progreises 

Tracheoesophageal FUtula. Congenital 
flstulae produce symptoms soon after birth 
when die infant begins to take Liquids Prompt 
recognition of the rigniflcance of symptoms 
followed by iodized oil instillation into the 
esophagus is necessary so that surglca] re- 
pair can bo accompUslied to prevent osplra 
tkn and pneumonitis. In adults, tramieo- 
esophageal fistula is usually a complication 
of furr-tnftrrm of the esophagus and the prog 
nosls is poor 

Turnon of the Trachea. Benign tumors of 


tis de\elop later Endoscopic vifuaHzsitioti 
and biopsy establish the diagnosis Unless 
the carchtoma is an extension downward 
from the larynx, the treatment is unsatisfac- 
tory Radiotherapy has been disappointing 
The best treatment Is surgical excisioo with 
immediate repair of the trachea by a plastic 
operation utilizing a prosthetic tube until 
epithellzatlon becomes complete. 

TRACHEOTO>ry 

While tracheotomy is essential In the 
treatment of obstructive laryngeal lesions 
producing dyspnea, it Is also employed to 
relieve secretional »nnTin of the lower res- 
piratory tract The patient may not be able 
to remove accumulated locrctians and as- 
piration throu^ the tracheotomy tube may 
be lifesaving It has become increasingly use- 
ful to lustolned postoperative atelectasis, 
pollomydJtls tetanus, botulism, eclampsia, 
QCUToU^c depression from head injuries 
comatose stales and following intralbonicic 
surgical procedores and operatiom on de 
bihtaied patients. 

The chief of Is Im- 

proper surgical technique either from plac 
Ing the tube too high, caustng pressure oe- 
oods of the cricoid cartilage, or tight dosuie 
of the wound so that mfection ^th tubse- 
quent tracheal stenosis prevents decannula 
bcm. Kledlastmal emphysema is frequent but 
not serious unless toasioD pneumothorax de- 
velops when prompt decompression of the 
pleural cavity is necessary When there is 
inlury to the oicold cartilage laryngeal ite- 
Dosii may follow If the tracheotomy tube is 
dianged prior to forty-ei^t hours and 
stabllizatloo of the tract has not ocenrred, 
the Cannula mav be passed alongside the 
trachea into the mediastinum and Introduce 
infection After the second day the tube 


the trachea are rare but may occur in any 
portion of the trachea, generally in the 
upper third or near the bifurcation- Fapil 
lomai, fibromas, hpomai lympbomas cbon- 
dromas and osteocnos have been reported. 
Adenoma not infiroquently develops to the 
trachea aisd gives rise to obstructive dyspnea 
and a marked wbeisilng ^Vhcn small or pe- 
dunculated, benign tumors can be remtTved 
broncboicoplcally Otherwise, surgical ei 
ploratioo with removal of the tumor and 
of the tracheal defect is necessary 
Souamous cell cardnoma Is the most cot 
moo malignant tumor of the trach^ Ol^ 
rtnicdon to the airway with b^ptyxii and 
the presence of a wheeze is fn^eotly en 
count^ Marked dyspnea and pceurooni 


should be changed dail> and a clean tube 

tmerted. 

The openmg Into the trachea is made in 
the mldUne below the first tracheal ring 
preferably beimv the second ring. General 
anesthesia is cantraindicated and the opera 
tion is performed under a local anesthetic or 
no anefthesia is employed. Tracheotomy 
should be perfotmed early so that It can bo 
carried out in on orderly manner and before 
there Is imminent danger of asphyxiation. 
Dclav niay lead to an emergency procedure 
which commonly results In a poorly per 
formed operation. The skin incision extrods 
from the thyroid notch to the suprasternal 
notch (Fig. 8) Divisloo and ligature of the 
thyroid Isthmus are generally iieeded to 
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miJe for «klo eipoHirc of the trachea. , . r 

FlfuvK 0 Srjfmcnt of the scxooj of ihtrJ caitlbgioou* ilog h tnwncO from U» Irachea before fauerttoo 
of tracheotomy tube 


expose the tracheal rinfti. A sepnent of llxo 
Mxond or third Irachc-U rinff sJtouId bo re 
mcned CTCCirt In ixiuns InfunU when Uhj 
second or third rinp Is U^sed in tltc mldllno 
and tbo opening uilatcd to oUonv intjoduc* 
tion of the tracheotomy tube (Fig 0) Tlw 
bachcotom) eunoub dwuld be of proper 
size and shape for the Individual Tho wound 
should Dot l>5 sutured but left open. 

Tho after-care coostiti of keeping tbo olr 
way open by wiping away coughed up secre- 
tions, clconbg the tnnrr cannula and orplrat 
Ing secretions from Uw trachea through the 
fBnnt ila With cTusting of tbo secretion* 
bioachoscopy through tbo tracheotomy fis 
tula may become necessary in order to keep 
the airway open. 

FORIICN BODIES IN TIIE AIR PASSAGES 
The lodgment of a foreign body in tho 
larynx or trachea is not os common on acci 
dent os lodgment in tlie lower air passages. 
The most common cause of asplratfon of a 
foreign body Is cnreletxnesi in bolding ob- 
jects other than food in the mouth. These 
are generally drown into tho reepiratory 
pflitagfii with a deep inspiration when the 
patient Is laughing, coughing, sneezmg, sing 
ing or talking. The patbologlo changes do- 
paxd on the cbaracter and location of the 
object, the length of sojourn and whether 
or not tliere Is obstTnetion Kooent oonob- 
itructive foreign bodies may produce no 
ch anges other than slight inflammation at 
point of lodgment. Obstructing foreign 
"1^ ultimately cause suppuration. 
The initial or Immediate symptoms are chok 


ing. gagging and coughing. The subsequent 

S Tnploms depend on tho size shape and 
laradcr of tno fordgD body and iho point 
of lodgment Peroral endoscopic ronoval Is 
tho only moms of treatment worthy of con 
slderation. 

Tlw common symptoms of a foreign body 
in tho larynx arc dyspnea and disturbances 
in the xulca Thera may be a cough and 
wheezing. Large, ohstructivns foreign bodies 
may produce osphyiiation. 

Xligratory foreign bodies in tho troebea 
produce paroxysmal couching. An audible 
slap and palpatory thua may bo elicited. 
DyTMnea and wheezing respiration may bo 
present If tho foreign body causes obstruc 
lion there is commonly bilateral obstructive 
emphysema. BroDchoscopic removal is indl 
cated. 

PERORAL ENDOSCOPy 
Direct visualization of the mterwr of the 
trachea and larger bronchi Is possible ^ the 
use of ijpcclalJy lUmninated lirid hollow 
tubes. These ore introduced through the 
mouth and serve as specula to draw oxide 
tbo structures that hinder the view and bring 
Inaccessible areas mto view The direct 
laryngoscope is a laryngeal speculum, the 
bronaioscope is a tra^eal or bronchial 
specuhim. 

A fpedel instrumentarium is necessary 
Certain Instruments are regularly used In the 
common procedures while other instruments 
art required only in special cases. The nor 
mal air passages cannot be dilated beyond 
their nonnal caliber It is therefore neces 
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lary to have tpcdxd ibasd (nxtrumenti for 
inf^ts children and adults 

Acquired skill in the use of endoscopic 
imtruments may be secured only bv educot 
mg the e^’ei and &igcrx. As this canoot be 
secured oq the living patient, the funda 
mental principles are best taught ca the 
cadaver When skill and profidency have 
been attained, etpcricaice sbcmld be secured 
tjn narcotized dogs so that the oonnol physi 
olodc movements may be observed and 
ituulctL 

General anesthexta la not necessary and is 
often undenrable, but preliminary sedation 
is employed. Immediatdy precoding opera 
don the laryni and trardiea of ihe adult 
patient ore anesthetized, pre/erably \vilh a 
0.5 per cent soInUon of Pontocaine or a 4 
per cent sohition of cocairvo, bv fractional 
imtiUatloa. In children the use of local 
anasthotia U unsafe 

The pAtient should be in the dorsal re- 
cumbent potiUon tvith the head and tboul 
den extending bevond the end of the table. 
The heod ii supported bv the left band of 


the QMistont who ts seated at the patients 
right With hit right hand the assistant 
holds the mouth gag in the left angle of 
the patient s mouth. The shoulders are bdd 
fiat on the table by a tacond assistant For 
laryn^Mcopy the operator exposes the 
larynx vvltn the direct laryngoscope held in 
the left hand, leaving the right lumd bee 
for manipolatlon and introduction of instru 
menu, or the laiyngoscopo ia suspended or 
fixed in position by mechanical means. To 
examine mo trachea or bronchi, the broncho- 
scope is introduced directly through the 
larynx into the trachea. The skilleo tech- 
nique of the various procedures involved 
requires study and training. 
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THE RELATIOSHIP BETAVEEN TH£ 
STRUCTURE AND THE FUNCTIOX 
OF THE THYROID GLAND 
^^arty of (ho changes fn the itructuro of 
the th^Toid gland are caused by chaugei In 
Its fnnctloD Anything which depreoc* the 
output of tbyrold bonnono stimtilates a co*n 
petuatory mechanism in which tbo phuihuy 
increaues iti output of thyrold-stimulatiog 
honnono (TSH) This increase In TSH 
causes hyportitipliy hyperplasia and hyper 
function of the thyroid. If stimulation ii 
continued over long periods many compU 
cated changes in the structure of (be thyroid 
may result 

For many years in accordance with the 
studies of Ikloriae, It was believed that a 
defldency of lodlno was the primary factor 
in the prodnctioci of endemic goiter Iodine 
Is an essential part of the thyroid hormone 
Without fomo trace of iodine it would be 


impossible for the thyroid to nmnufacture 
any horroono at alh But it appears that the 
role of iodine deficiency Is not lo important 
fn the production of goiter os w'os once 
bditrvod Particulurly in these days whcji 
mudi of our salt is iodized and wKen foods 
aro shipped from the coasts to the interior 
the in^e of Iodine is probably adequate 
to supply the needs of the thyroid- Other 
factors beridxs deficiency of iodine appear 
to play a ina)or part m the production of 
goiter Among thw ore the goitjogens. 

Substances like thtourea. tHoaradl, vege- 
tables of the rutabaga family soybeans, cab- 
bage, thiocyanate sulfonamides, and other 
compounds uhlch block the enzymatic svs 
tem of the thyroid, depress the output of 
thyroid bonneme. S^ndarlly dtron^ rtfm 
ulfltion of the pituitary this block results fn 
hypertrophy and hypoplasia of the tbyrold 
gland. The administration of Iodine often 
Page 317 
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dimhiiahcs the hyperplaxta, jutt aj it mlilbitj 
the compensator) hyperpl*^ that foOows 
removal of a largo part of the thyroid gland, 
but It doe* not altogether prevent it In 
short, there are factor* other oiaa deSdeacy 
of iodine which cause byportrophy and by 
pcrplasia of the thyroid and iothno doe* not 
oecsasaiily dve full protection against 
goiter induced by feeding these substance* 
Heredity as well as exogesKms factors 
plays a part in the development of goiter 
Th^ may be a stroog familial tendency 
toward goiter and mother and daughters 
often are affected. Although the ctmao of 
this hereditary tendency has not been deter 
mined, it is jmaible that it lie* in some 
intrinsic failure of the enayraatic system of 
the thyroid to produce an adequate amount 
of thy^d hoirnone This failure result* In 
an attempt at compensation, in the stimula 
tion of the tby-roid bv the pituitary and in a 
prolonged state of thyroid strain It is from 
this thyroid strain that many of the diseases 
of the thyroid may arise 


ENDElilC COriER 

Frolongod stimulation of the diyroid 
gland by thyrotropic honnooo reiult* at flnt 
in hypotrophy and hyperplasia. Finally 
with magKxmtiiiued sttmulatioo areas of 
degenerating cr regeoarating epithehum 
form mxhiles in the thyirud. The Incsdoice 
of nodule* m the thyroid is extremely low 
in babies and children but, gradually 
througboot life, it rise* unti] in areas of 
endemic goiter practically evervooe in the 
older age group* has a nodular goiter This 
1$ one ^ mo eod results of proi^ged thy 
roid strain. 

In contrast to the moltinodulai endemic 

g jiten which aro the end result of a phvslo- 
gic process of attempted compensation, 
there are true tumors of the thyroid, soil 
tary tumors just Hke adenomas and car 
HnrOTat that occoT elsewherc These do not 
often appear to be a part of the process of 
muitiaahilar change. Tb^ may be either 
benign or malignant Usually they are ainde 
These tumor* are significant because iEct 
represent true neoplasia. They are much 
more apt to be raaligoant than are the In 
volutionary nodules in a multinodular goiter 


TkTES OF mTERTHYROlDISil 
Tbero m two types of hyperthyrot^ 
dlK»M md nodnUr ^ter vdA hy 
wAyroldtsm. E«di of these has a different 
In erases disease, there appeon to 
be lamulallon of the pituitary as svell as 


of the thyroid, Tho exophthalmos of hyper 
tbyroidlsm is probably the result of an 
increased output of piroltary hormone rather 
than tho result of the byperthvroidiim itself 
Many believe that tho hypertbyToidiim of 
Craves disease is the re^t of stimulatioo 
bv an excess of TSH, but this reJationshlp 
ha* not been proved. 

In nodular goiter with hyperthyroidlsiQ, 
the hyperthyroidism appears to be tho result 
of the antonomcsis byperfunctiotilng of thy 
rold nodules which d^eloped as a part of 
an eudcsnic goiter Eye signs do not occur 
in patients with nodular goiter* unless the 
nodules are an inddental finding in the hy 
pemlastic gland of Craves disease. 

Tm symptoms of hyperthyroidism are 


aimilai in both Craves disease and in nodu 
lar goiter widi hyperthyroidism. But in 
Crave* disease, occurring as it does about 
a decade earlier than nodular goiter with 
hyperthvroldlsiEi, there appear* to bo a 
gr^er restlessness, a greater brightoeM of 
the eyes more sweating, mere warmth of 
the udn aiKi more tremor In short, the 
signs of stimulation of the sympathetic nerv 
<nu system ore more obvious In Graves dis- 
ease than Is nodular goiter with hyperthy 
Toidlsn In nodukr goiter with hyperthy 
TOidixm cardiac symotoms ore apt to 
predominate probablY Mcanse of the older 
age smd the increased incidence of intrinsic 
heart disease in the patients affected. 


DUGNOSIS OF HYPERTHYROIDISM 

Most of the svmptomi and signs of hvpor 
thyroidism can be explained on the basis of 
increased oxidation. The increased pulse 
rate and the increased pulso pressure are 
cecessary because of the increased demand 
for oxygen and for blood to bear iL The loss 
of wci^it, in s^te of a gocxl appetite is 
ovidenco of the hypennetabolism. Increased 
body temperature wannth of the hand* and 
aweatiha aro a port of the same overnctMty 

The diagnosis of hypertfayroiditm should 
not bo made on the basis of symptoms 
bIodo. Hyperthyroidism is an organic dis- 
ease. It give* objective evidence of it* pres- 
eiice. Nervousness Is much more apt to be 
the result of cause* other than hyperthy 
roldixm. Choking sensation* and globus by*- 
terlcus are rarely associated with thyn^ 
disease. 

Mott of the mistake* in the diagnosis of 
hyperthyroidism are marlw because depend 
eoce It placed on tho patients symptoms, 
instead ^ unoo the objective tl^ of in 
creased metabolism. If a reliable laboratory 



319 


Theatment of 

is avollablo, tlw basal metabolic rttlo Is on 
extraordinarily acairulo Index of h>TX.Tlh) 
roldlsim It is of HlUo or do \aluo unless 
done by a xv'cU trained t(x\mldan under 
band conditions. Tlio dclcrmlnatlon of pro- 
tein bound Iodine is valuable in ihovo pa 
ticnls who liavo not liad kxline When done 
accurulcly it Is of abwit the same order of 
reliability os tJm basal metabolic rate, jtut 
as Uh 3 basal metabollo rale may l)o elevated 
in conditions other tlum hyperthyroidism, 
such os essential h>i>crtcnsiQn cardiac do- 
compcDsation and Iculcmla, so may tlw pro- 
tein bound kxllne bo elevated in certain of 
the hypofuDctlonal hyperplasias of tho thy 
rold, os well as when the patient lus be^ 
taking iodine in Urge doses. 

If mo patient bos not been taking Iodine, 
study of tho uptake of radioactivo iodine by 
the thyroid is a valuable diagnostic tciL But 
this test, too has its bmltations. It may bo 
elevated in nonfunctional hypcrpUslas when 
no hyperthyToldlsm Is present 

Ttmo Is DO laboratory test which is 100 
per cent accurate in Ute diagnosis of hv^xr 
thyroldism. Reliance should not bo placed 
on the laboratory olooe nor should a dlag 
Dosii of hyperthyroidism be made union 
there is objectivo evidenco of this disease. 

TREATMENT OF PERTimiOIDISM 
There are three kinds of cffectlvo treat 
ment for hyperthyToldlsm the antithyroid 
dru^ thyroiocctomy and radioactivo iodine. 

Ttio antithyroid drugs aro of limited 
value in the definitive treatment of hyper 
thyioldism. Tlw recurrence rate after with- 
drawal of treatment is high, amounting to 
about 50 per cent in patients with Craves 
disease, and to a much higher figure In 
these with nodular goiter with hyperthy 
roidism. Since treatment with antithyroid 
drugs must be prolooged, requires medical 
supervision and Is costly these drugs oro 
gradually falling into disuse. At the present 
time tbty ore being used more to prepare 
patients for surgery or os therapeutic trials 
than as definitive means of treatment 
Thyroidectomy is an effective way of coo 
trolling hyperthyToldlsm, In nodular goiter 
^'dth hvperthyroidism, thyroidectomy is 
nearly IdeaL Following operntloas for nodu 
ur golte with hyperthyroidism, tho recur 
renco rale of hype^yroidism Is less thnn 1 
per cent and, u nless total thyroidectorny Is 
p^onned, the Incidence of postoperativo 
hypothyroidism is practically nlL In tho 
hands of competent surgeons, the morbidity 
and mortality of opoatlon are low Unless 
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some bcllcr wav of treating this disease 
dcvxjlops thyroidectomy will continue to bo 
employed as tlw prclcrrcd treatment for 
dm majority of pallcnls with nodular goiter 
with hyperthyroidism 

In Craves disease tho situation is quite 
different After tltyroldcctomy the rate of 
recurrence is high amounting to as much 
as 15 per cent at tlw end of five years if 
conscrv'ativo subtotal thyToIdcctomlcs are 
done and lo 3 or 4 per cent even when 
almost all of tlio gland is removed- On tho 
opposite side of the ledger hvpothyToIdlsm 
or mysedema, occurs In as higli as 15 or 
20 i>cr cent of tlw sublccts if a very radical 
thyroidectomy Is done. Only If a great deal 
of tho tljyroid tissue is left thereby running 
a high probability of recurrence can tho 
incidence of myxedema bo kept os low as 
3 or 4 per cent Since ibcro Is no way of 
predicting which patient is going to develop 
nypothyroidiim after operation which Is 
ralng to remain euthyroid and which will 
develop a recurrence of hyperthyroidism, it 
Is obvjous that thyroldc^my is not an 
ideal treaJment for Craves dIsensA 
Radioactive Iodine is a quick, safe, eco- 
nomical ond simple method of treating the 
Irmerthyroidism of Graves dlsensc. It Is Ion 
effccUvo la nodular goiter with hyperthy 
roidiszD because larger doses are requirra 
and because the nodular goiter does not dis 
appear as docs tho diffuse goiter of Graves 
disease. Usually tho nodidar goiter gets 
smaller but alrocst always it persists. From 
tbo standpoint of time, economy and sure- 
ness of action radioactive iodine is less 
effective thnn surgery in tho treatment of 
nodular goiter with hyperthyToidisnL 

In recent y ears, tho trend has been toward 
using radioactivo iodine in the treatment of 
patients with Graves disease. At first, treat 
ment was reserved for those patients In the 
oldest age groups or for those with recurrent 
bypcrthyroldixm. But as eipcrlenco with this 
method of treatment Inoeased, the age 
limits were gradually knvered and now some 
physicians are treating even children by this 
moons If children are to be treated, how 
ever It Is imperative that they should not be 
allowed to become hypothyroid after treat 
ment There is evidence that, in prepubertal 
children, radiation tends to Induce pnrw>«»r of 
the thyroid, and that the feeding of thyroid 
tends to prevent the development of pnn<vr 
In Irradiated glands. The amount of radiation 
that the thyroid receives Is hl^ and that 
which tho rest of the body receives minimal, 
in fact. It Is comparable to that reccivod in 
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tho couiw of an ordinary gajtrointertiiuil 
seriea of x ru\ xtudie*. Tho thyroid’s ability 
to concentrate fodine makes It possible for 
tho thyroid itself to receive olr^l all tho 
radiation while it spares the rest of tho 
body Tlw fact that the radlatiao is mainly 
in tno form of beta rays \>hich do not pene- 
trate the tissue moro tWt 1 or 2 mra, means 
that tho surrounding tissues are not dis- 
turbed by the radiation. Finally since the 
half life of radioactivo iodine is only eight 
days, there is no danger of prolongeu rn& 
tkni causing Into changes. 

So for DO mono than the norroally antici 
pQted inddenco of malignant disease Lu been 
reported folknvlng tho use of radioactivo 
io^Q. If at some future date malignant 
lesions should be^ to develop in those 
patients who were treated ten years or more 
ago it would still bo possible to compeniato 
for this danger by removing the thyroids of 
those Mtients who moro recently have been 
treated ^v^th radioacti>e iodine Unless in 
tho future some unforoseon cootraiodlcaUcm 
devdoM radioftctlvo lodtao wiD rrolacc 
thyroiooctoow in the treatment of a« pa 
tl^U with <j raves disease. Thyroldccloaiv 
probably will remaio the treatment of choice 
^ those patients with nodular goiters and 
hyperthyroidinn whose phyticai coodltioos 
are compatible vri\h a low risk of operatkm 


T1IVROIDIT15 

There are throe types of thvroiditls 
struma lympbcwnaiosa (Hoihtmotos Ihv 
roidltis) o-anulomatous (subacute) thyroid 
itii, and Rioders struma. 

With the diminishing incidence of nodu 
1ar goiter Rledcrs struma has become so rare 
that it has almost disappeared For oil prac 
porposet, it can bo disregarded It is a 
noEttpecinc inviuive fibrosis of not oolv the 
thyroid but also of oH the tissues of the 
Qcci- It b quite irapossibie to remove a 
Bledels stroma. Uiuidly all that con bo 
done is to cut into it and ibeD out tho 
which commonly Is encapsuloted 
in the center of the fibrous mass This often 
gives sufficient decompression to allow Ibo 
patient to go on in comfort otkI for sotoo 
Sknovm reason tho fibrosis docs not pn>- 
gress and. In fact, may appear to ^Ivo 
iinmvbat after tho nodule Is ronov^ 
Struma lymphonmtosa is characterized by 
infiltration of the lh>TOid vvlth Ij-mphocyto 
and formation of geni^ 
miibeliom is often oxyphilic and functlcms 
^ ^ing aegrees of Hbroti. are pres- 
ent 


It appears that one of tho primary defects 
in HaiWwto* thyroiditis is tho hdluro in 
function of tho thyroid epithelium. Recently 
Doniach and floitt have shown that this fail- 
ure may be the result of an autohnaame 
process directed against thjToglobuiln, tho 
thyroid cell itself or a^iirat both thyro- 
^obulin and tho celL Failure of tiiyroid func 
Hon probably stimulates tho pituitary Per 
luips, as a result of prolonged tiiyroid strain, 
further decompensation occurs and may lead 
to eilher myxedema or to a cornpensa 
tory hypertrophy of th« thyroid gland. Thus, 
tho ciinicnl spectrum of struma lympho- 
matOM vnrios all tho way from spontawwui 
mvxedctna in the adult, >vith a small fibrous 

r d which cannot ovim bo fell, right up to 
rapidly enlarging. large nodular feeling 
goiteT which is so freipicntly considered to 
DO composed of multiple ftocnoroas and is 
often nauoved by surgeons, Thero is also a 
mOdar phaso of this same discoso, in nhlcb 
there are no oxyphilic changes in tho opi 
tbclium, but Ivmphocvtosli is present 
All of these lyrnphocytic time* o£ th> 
Toiditis respond spe^caiiy to toe adminii 
tratinn of desiccated thyt^d. They do not 
Tcquire surgicnl mnovoL The diagnosis out 
be ostobUsl^ by needle biopsy if necessary 
but it is usuoUv obvious as Uie result of the 
c&Urgemcnt and firmness of the entire thy 
soid gland, the tendency toward hypomrtab- 
olisro and the fact that in these patients 
the administration of thyroid-stimulating 
bonnono foils to cause any increcse In the 
U3[>taio of radioactivo iodine. 

Subacuto thvToidlUs, tho third distinct 
type bears no relaUoaihip to tho other two 
It appears to be infectious la origin. Perhaps 
£t is the result of a virus infection whiOT 
destro)-! part of tho thyroid epithelium and 
olknvs colloid to escape into the tissues 
where it is troatod os a foreign body and 
causes a foreign body reactioo HUtoio^ 
colly it is characteria^ by flbxoiis and by 
Q foreign-body type of rcsictloQ \vith many 
giant ecRs present It is a idf limited dis- 
ease which eventually ends in resolution 
vvithoul impairment of thyroid function. 

The clinlcul spectrum in subacuto thy 
rolditis varies from on acute disfOto assod 
ated with a high temperature, sovero pain 
oo swallowing, pain radiating to tho can 
and dquiilto tcndenics* in the thyroid to a 
very low-grade chronic proc«s in whidi 
there is a very hard tumor which may not 
bo tender at olL Again, the diagnosis of 
thyroiditis is made by bt^g able to outikw 
the entire lobo of tho thyroid, by the fact 
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thnt iho lobe rctoitu iU nonnal »\Mipo anti 
because ibo consistency Is QlNva>-* bard. 
Sometimes tl» lJi>Toldlllj will start In <mo 
lobe ami grjduall) migrate to llw other 
Usually boUi lobe* are incoh-ctl slmullanc 
ously 

Subacute thyroiditis responds specifically 
to the administration of cotUmjoo In dose* 
of 25 mg-, gl\ cn four tiincs a tlaj The pain 
Is rellc\-cd at once and In a fmv dayi Uw 
th>Toid Itsdf bas lost Its hard cocisl5tcnc>, 
is normal in size and I* no longer lender 
Ilclapscs arc common after 'wHndrav.*al of 
therapy \ ray tljcrapy in doses of about 
SOO r is also of valuo and appears to bo 
more pennunent in its effect than Is cortl 
sooe. 

Except for iho olnx»t noncadstent Riedels 
struma, there ore no Indlcntlons for opemt 
Ing on thyroid glands which are the scat of 
thyroiditis. If the surgeon aslkS himself ciud) 
time ho examines a goiter *Gruld this bo 
thjToiditis?" the dlsgoosls can bo made in 
the majority of eases with no JJiBculty 

NODUl-\R COnXR WITHOUT 
mPERTllMiOiDlSM 
Although goiters ore not as largo as they 
ooco were nodular goiter Is stHl a fairly 
coouDOD disease. In approximately LO pet 
cent of oil adult ^s*omea, small im^cs can 
be feJt In the thyroid gland. Nodules of 2 
cm. or more In dimeter can be felt m nearly 
5 per cent of all older women. Since nodules 
in the thyroid are so cemunon, remos'ol of all 
tkodulor goiters would be Impracticabio and 
would certainly cause much more damage 
in the form of compUcatiotu and aperati\e 
deaths than would occur if most of the 
nodnles were left alone. 

A nodular goiter should be rerooved if the 
goiter is large enough to bo of cosmetic 
Importance- if the goiter Is toxic; if there an 
symptoms of pressure- In a young Individual 
if the goiter Is extending Into the thoroi and 
threatens. If it continues to enlarge, to <- ame 
trouble at a later date, and if thj goiter b 
suspected of being malignant 
Many surgeons argue that all nodules in 
the thyroid are possibly cancer and that it 
is (joito Imposslwe to teH a pnnrfT of tb© 
thyroid from a benign goiter It Is true diat 
in many cases a definite diagnosis canrut be 
made, yet on experienced examiner enn reo- 
ognins between 60 and 00 per cent of all 
cancers of the thyroid. In many subjocti, die 
Involved lymph nodes are palpable. In numy 
others, the ccauirtency of the tumor Its oc- 
currence tn a young individual or Its rapid 


enlargement in an older individual aitni#ci 
stuplcfon. OiKnalion on thyroid nodules 
should not bo conducted Indiscriminately on 
all nodules in persons of all ago groups but 
sbotild be reserved for those patients in 
witoin tlicru aro deflnilo indications. 

There is no evidence that adenomas of 
the thyroid commonly bocomo malignant In 
fad, ail cvYdcnco Is (o tho contrary Most 
cordnonus of tlw thyroid ore cancers from 
the beginning and never did originate in a 
benign tumor It is true that nodules arc 
prevctit in Umj mafority of thyroid glands In 
uhicli cancer Is present but it is also true 
that nodules uro present in the majority of 
ttw-Toid glands of patients of the ago of loose 
v.rio develop cancer There Is no clcar-cut 
patlwlogic evidence that cancer often origi 
nates in benign adenomas. 

CL.VSSlFtaVTION Of GAMIER Of THE 
TliyUOID 

Cancer of tl>o thyroid can be classified in 
two broad categories, the paplDar) and the 
oonpapUlory cstrdnomos (Table I) 

Papillary cardnonu U a special variety of 
cancer It occurs most often in patients un 
dcf the ago of forty years. It may not be a 
tmo cancer at all Olloi it foils to grow or 
to caiuo any diJEculty over periods as long 
as twenty or thirty years. Sometlmo, evrn 
when It lias mdastasizrd, the metastatic 
tumor will regress jf tho patient is riven 3 
groiof or more of desiccated thyrola dally 
This form of treatment is probably effcctlvo 
through suppression of (be thyro^pic hor 
mono of the pituitary 

Microscopic cjDcon of Iho thyroid, most 
of them of tho papillary variety mn be 
found in 3 per cent of all thyToids rerooved 
at autopsy when serial scctiotis are made. 
In 05 per cent, gross tumors are present 
T*«M« 7 CUu7/ir«7ioM mjtd Incidmtt mj T)pn «/ 
rujH«n of th* Thyroid (1$2 Coiot) 

rXM OUT 


L P^tr^f wrriM t M i t 

II ramMM 

1 KncapwiUtird tnyiolii iwhc cgtioatns 4 4 

2. KIrdulIuy cardooexa 2.9 

3 AdftpocaidnoaM 8 A 

4 UodiffcrcntUUnl cveimu 15 4 

III Sommm 

I Lympboavroco* OA 

2. Rgtitnjliitp cell tarcojUbA 3 J 

3 Fnwt«*rcatri« 1 | 

IV .SrcM^ aW lyptt 4 J 


loao 

In recoct years the tnddeaKO of GKcpenkted 
■nglcfevmiivo esneer tppeais to be fiwetsin*. 
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Fortunately mort of these turoors never 
gronT or cause any trouble 

Many ■clinically rccognired papiUon can 
can of the thyroid grow so slowly that they 
v?oiild not be fatal even If no treatment were 
given. But if papillary cancers of the thyroid 
are cut Into and disseminated, they may 
Implant themselves In the wound, recur 
loc^v in on invasive and unremovable man 
ner or they may gain access to the blood 
stream and metastasixe to Umu or bond. 

NonpaplUary carciiajmas of the thyroid 
axe liie other carcinomas elsewhere in the 
body They occur mainly in individuals be- 
yond the age of forty yean They vnrv tn tbelr 
degree of malignancy from die encapsulate 
angloinvaxive carcSnocoa, which, except for 
Its tendency to invade blocxl vessels, U in 
dlstingulihable from a benign adenoma, 
ri^t up to the undlfierentiatod cancer which 
is one of the most devastating types of can- 
cer there ti Between these two extremes lie 
hvo turoori of tntesmiidiate malignancy 
both of them rare ’The meduharv carcinoma 
metasta^ses to the regioanl lymph nodes 
much like pspillarv cardooma. but also may 
metortaslie bf the blood ctreom The adcoo- 
cordnozDO, alro ol interDvxdlate malignancy 
snetaitasixes primarilv fav the blood stream 
Ah of the mnpapUkry cordnomas of the 
dryrold have a tendency to meUitasia* early 
by the blood stream and the prognosis in 
all of them is therefore poor Too prognosis 
is best in the an^otnvastve cordnoma be 
csfzjse this is the slcwart gretwing of the hod 
papillary malignant tumors 


TREATMENT OF CANCER OF THE 
THYROID 

Sarcomas, hl^y malignant adenocard 
nfgnas and unoiflieTentiated carctaomas of 
the thyroid usually can be recogoiiod with 
out difficulty in four fifths of them, there is 
no history of a pre-existing goiter The 
grovrth is rapid, the patient usoall) sees the 
sargecfo within two or three erwnths of the 
onset and symptoms of pressure pain, 
hoorsenen bom invasion of a nscurrent 
nerve ca- rigns of distant metastarii often are 
pceaent Rarely U there any question of 
diagMJsi* Treatmesit almost never succeeds 

In arresting the discase- 

Attempts to remove these canc'crf usnally 
result in rapid dissemination of the tumor 
through th« blood itream ami to P"”"?* 
In ibe woupd. In tbo padenu fa 
It li suspected that the c^cer is 
meiignant, it ^ 

dtayrosis by needle btopsy aad tseat the 


cancer by x ray OccfislonaDy a satisfactory 
regressloo will occur Almost never will a 
cure bo effected. 

Undlffcrentlnted cancers do not take up 
enough radioactive iodine to make treatment 
effective. As a rule, there is no use trying 
treatment ^vith radioactive iodine unless the 
csancer is suffidentiy well differentiated to 
Dudre coHoiil 

Adcaocardnomas of moderate malignancy 
aswl encapsulated anglolnvasivo cardaomfli 
do not tend to metastasire to the regkmsil 
lymph nodes, except in those advanced cases 
in which the capsule of the thyroid has bem 
penetrated by the tumor In these tumors, 
tnetastasis to rcgloaal nodes it almost ahTa>s 
on indication of incurability ftxr when nod^ 
are Involved, distant metastasis usually has 
takoD place For this reason, the trealment 
of adenocarcinomas and encapsulated on 
gioinvasfve carcintxmas is by total removal 
■of the affected lobe and of the isthmus. Neck 
dissection adds nothing to tl» curabiUty of 
these cancen The main thing is to remove 
than completely and not to break their cop- 
rules If the tumor ii cut into or if the 
capsule ia ruptured, tuioor tissue may be 
sc^ed to the incisioa Although many pa 
tients with this kind of cancer may Iiv« for 
many >e&r> with local rccturences or distant 
metastoses to lung or bone about 70 per 
cent of them eventually die of thdr disease. 
Only occasionally is i-rav tberapv effective, 
but in tlmse tumors wnich moke coCoId, 
mdtooctfve iedio# g^ves presTzisa of ccetrni 

Since medullary carcinomas metastasize 
both to the lymp^ nodes and throu^ the 
blood stream, even the most radical neci 
dlssectioas is rarely curative. Patients may 
survive Sve to ten yean with the disease 
but eventually most of them die of it Usu 
aDy these tumors are resistant to radiation 
and they do not take up 1“^ 

Paplflaiv carctoomaJ are the commonest 
cancen or the thyroid and the roost favor 
«blo from the standpoint of cure. They are 
the Idnd of cancer in which treatroest makes 
the most difference in the rate of core. In 
papillary cancer the outcome depends 
lat^fv on the completeness ■with whiai the 
primarv tumor anid the lymph nodes to 
which It has metastasized arc removed. 

The manner in which tb© operatioo for 
papillary carcinoma of the thyroid should be 
done is a controversial Issue, Some advocate 
use of the conventioual neck dissection 
which Is commonly applied to caxiccn nvo- 
tastatic from the oral cavtty Others bt^ievo, 
with good reason, that sacrifice of the stem- 
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oclddomoitold muicio, which is almost no>*cr 
invaded by tumor is a quilo unnecessary 
mutilation and contributes nothing to lht» 
curability of tbo cancer All agree tlut Umj 
operation should consist of complete rc« 
moval of tlw affected lobo and Isthmus. In 
patients in whom there is bilateral fnvoho 
meat, complete thyroidectomy should bo 
performed, the surgeon should not grasp tho 
tumor roughly pul clomps on it or cut info 
IL neck should bo completely explored 
on tho affected side cspcdally behind Uw 
carotid \xssc1j in tho posterior triangle, in 
tho nodes in tho midline abmo tho isthmus, 
in tho superior mediastinum on tho contra 
lateral side and especially In tho chain of 
nodes which lies behind the thyroid along tlw 
trachea and around tho recurrent laryngeal 
nerve. Usuall) this cxnloratioa can bo demo 
and all InvoK’cd lymph node groups can bo 
removed through a hJgli, wide thyroidcc 
lomy Indsian with division of the strap 
muscles. Sometimes an anterior stcroodcldo* 
mastoid indsion must bo emplov-cd. Since 
most of the patients with this oiscose oro 
>'Oung v.'omcn In their teens or tv.’entics, tho 
cosmetic aspects of tho opentioo ore im' 
portant 

Following conservative operations over 
90 per cent of all patients with papillary 
cnrclmmia can be classified in the group of 
five year cures No better results have been 
Teported foffowlng tho more radical pro- 
cnlures. In diildrm under ten years of age, 
and In men over fifty the discaso seems to 
be more malignant than In persons in the 
intervening y'cars. Sometimes in these age 
groups, the cancer metastasizes to lung or 
to bone. IVben it docs radioactive iodine 
can bo tried, but, before tbo tumor will 
take up P** all of tho normal thyroid tissue 
most bo removed or destroyed. When this Is 
done, myxedema may ensue and, thu in 
turn, by increasing output of tfayrold-rtimu 
lating hormone may rwult in rapid progress 
of the metastases and early dath. ll the 
cancer does not take up radioactho iodine, 
it Is Important to keep the period of thyroid 
deficiency to a rnfnimum, and to start full 
replacement therapy with desiccated thyroid 
as early as possible. Often, in response to 
suppression of TSH by feeding thyroid, tho 
tumor will regress or at leost fail to grow 

USES OF DESICCATED THYROID 
The development of multinodular goiter 
•truma lymphomatota and perhaps of papfl 
lary carcinoma of the thyroid appears to be 
wholly or in p*rt dopoident upon tho tby 


rold itlmulaling honnono of tho pituitary If 
largo doses of desiccated thyroid oro given, 
tho thyroid stimulating hormone Is sup- 
pressed, tho lymphoid ty^ics of thyroiditis 
shrink or disappear tliyroid nodules often 
get smaller and some papillary cancers of 
tho thyToId regress- 

Tliyrold feeding is tolerated well In doses 
up to 3 grains dally it docs not cause a 
permanent incrcoso in metabolism and It 
gives no symptoms. All that liappcns Is that 
tho thyroid stops making thyroid hormone. 
Tho gland is pul at rest. 

If thyToid strain causes many of tbo patli- 
ologic changes of tho thyroid gland, there is 
no reason why tlvcso ch^ges should not be 
treated by giving desiccated thyroid and 
relieving tho strain Many small goiters can 
bo treated effectively m this wav The dan 
ger of cancer of the thyroid In these goiters 
is slight If thyroid strain is rdlcv'ed, tho 
chaiwa of piwcnting the devdopment of 
cancer ore good. In tho future the thyroid 
will chollcnm the surgeon os a problem in 
csdocrino phv'siology much more often than 
as a subfcct for surgical technique. 

1 n PERPARATII VROIDIS^I 

Ilyperparathyroidisin is a disorder charac 
tertod by on ovcroroduction of parathyToId 
hormone. It may be dtlmr primary or sec- 
ondary in type. The term -lecondary hy 
pcTparathyToidixm” is reserved for 
unusual dlnicaJ disorders associated with 
on increased demand for parathyroid hor 
mono. Its treatment is not surreal but rather 
requires a recognition of tho underlying 
cause for tho increased demandL 

Primary hyperparathyroidism is a sur 
rically oirablo disease. The increased pro- 
duction of parathyroid hormone arise# either 
from on adenoma in one or more of the 
parathyroid glands from diffuse hyper 
trophy or hyperplasia of all the parathyroid 
glands or from cardnoma of one or more 



two Imver paratbyroldi, only 16 per cent 
arising In the upper tivx* glands. Multiple 
parathyroid adenomas occur In about 6 per 
cent of tho subjects. Aberrant tumor# occur 
in about 10 per cent Among these the 
mediastinum is the most frequent srte (63 
per cent) other aberrant timon may be 
located behind the esophagus or trachea or 
within the thyroid gland. 

Tbo paratirjrold glands play an important 
role in the regulation of f^lrirTm ana pbos- 
pfaoius metabolism. One of the prhidpal 
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actioni of panith>Toid honDonc Is the regu 
latkm of pftoiphoruj excretkJO in tbo unno 
Following the atlminirtrntion of parathyroid 
liornwno, prompt increaie in pbojplmte ex 
crction occun and U of tufflcient intensity 
to lower the lenim phosphorus cxmcontra 
tioa. Conttnucd adnUniitratioa is followed 
by a rise in senun csdcium to levels above 
norxaal, with an even tun] increased excretion 
of caldum in the urine Prolonged para 
thyroid hormcare intoxication, as seen in 
primary hyperparathyroidism is thus charac 
teriaed by b)’pa:pbosphaturia, hypophospha 
tesnia, bypercaJeemia and hvptrcaJduria- It 
U important to realize that the caldum frac 
Hon whidi is altered in the blood by para 
thyroid horroaoe Is the ionized fraction and 
not the calcium attached to protein and 
largely to albumin. In making a critlca] 
evaluntlon of serum calchjtn levels on cstl 
mate of scrum protdai U ^ierefore nocok 
sarv 

The altcratioos in ealchim and phosphorus 
metahoHszs enuznarated may have prdound 
effects. high levels of serum caldum 
may lead to tmpairmest in renal funedon by 
tiw production dther of renal calculi or of 
DcphrocalcinosU An increased excretioD of 
wator to eld is the elfminatioo of the exces> 
sive calcium load leads to polvurta and 
pol>'dipiiA, whldz at timet are suffldently 
intense to simulate diabetes insipidus The 
urine excreted is oftem of low pji and knv 
ipedflc gravity The hypercalduria leads to 
a negative calduin bailee, which in turn 
leads to skeletal decalcificodon, but it is 
mlnimlteti in those individuals who or© 
milk drinkers. 


The symptoou and signs in hvperparathy 
roidlsm are variable but may be divided 
into three categories those due to associated 
booe disease, uioso duo to aisocutcd urinary 
tract diseaso and ihcao due to the hlj?i 
serum colciinn IcveL 

Bene dlscnso occun In only about 35 per 
cent of all patients. The bone changes 
cocaist of gesierallied deca l dScatioo with 
mpcrimpcAed tumors and cysts These 
diangei are called osteitis fibrosa cystica 
gcoeralUata of von Recklinghazisen. The 
bone tumors consist of solid masses of soft 
tissue without bone composed of ofteo^U 
and osteodaits, and the supporting ceJb 
the booe marrow The cysts are flllod wllh 

fWd <md llMd 'Via 

The «rly tymvtoaa of boas dltaao 
vary from mddlnits psin toW tradcro« 
Sh often rimukte. 

Borring of tbs loog too« deformltis. of 


the pelvis, decrease in stature from deformed 
vertebrae and multiple fractures can occur 
Tbo bono tumors are often diagnosed as 
benign giant cell tumors and occstskauiSy 
ore inconectly regarded as malignant Areas 
of predilection for such tumors are the taws, 
snctacarpals metatarsals and the enos of 
long bo^ 

pyuria and polydipsia commonly accom- 
pany the bypercalduria and the pfaospha 
turia. Renal calculi occur ^vltb far neater 
frequtmey than does beme disease and either 
rend calculi or reduced kidney functiou is 
present in about 75 per cent of all sublocts 
of byperparathyTOldism. The kidney stones 
ure composed of either caldum phosphate 
or if superimposed infection is present a 
mixture of magncriiun ammonfum phos- 
phate and calchim phosphate. 

A serious renal complication ii nephro- 
coidiiosix, a deposition of caldum within 
the collecting tubules of the kidneys In this 
candiUoii, the renal tubules become plugged 
wdth caldum autx. When the coomtioo if 
advanced, mote degree of urea retention 
may occur and both the low serum pbos- 
pboruf and the high urine caldum chonu: 
teriftic of hyperparatbyroidixm ore obsciuvd 
by tb© renal failure 

Hvpercalcetrda can be associated with 
other symptoms besides those already men 
tiooed. Anorexia, nausea and vamiting may 
dominate the ctfniral picture sufficiently to 
simulate the symptoms of duodenal ulcer 
Caidum dcposlUon may occur in the deep 
-coniunctiv a of the palpebral fissure and may 
bo seen under the slit lamp Marked bvpo- 
tonidty of skeletal ond visceral muscles may 
occur with profound generalized muscular 
weakness, hj^tonidtv absence of deep ten- 
doo refiozes and intractable constipation- 
The electrocardiogram may show shortening 
of the Q T interval The low serum phos- 
phoru* levels of hypoparatbyroidism do not 
produce symptamk. They are however tbo 
most impfutant single finding of diagnostic 
importaiKe The diagrvwis of primary nypex 
parathyroldism offers comlderablo mffioulty 
rwcauie attention usually is attracted by the 
compheatiens produced by the disease 
rathCT than by the true unthsrlylng cause. 
The diagnosis depends chiefly upon indirect 
evidence and upon the phyridans index of 
suspicion, Integrattoo among history and 
clinical, laboratory and x ray findings is 
necottary for final dio gnrtris- 

The hypdcolciurla can bo confirmed by 
tbe quantitative determinatioo of calctura 
excretion to the urine on a twenty four hour 
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boiif and after three day* on a low coldum 
(Aub) diet Coldum loa ix^ tv.-cnty four 
hours in cxccu of 200 mg. I* lndIc.iti\o of 
liypcrcaldurla. 

Tlw nlLnUn o phospliataso Niduo Is of no 
aid in the diagnosis of hyperparathyroidism 
and is n<j\t!r elevated except in those in 
stances wl>cro tho sVelctoo is Involv'cd, It is 
a good index of tho degree of sl:cleta] In 
Nxirranent Patients Nvitl\ an elevated alias 
lino pbospliatoso value and extensive bono 
disease aro particularly prooo to develop 
postoperativ o tetany wnlai may reqalro in 
temivo medical tht^py until Uio bones ore 
healed. Tlio treatment of rudi tetany is 
identical to the treatment of postoperative 
tetany following thyroidectomy and consists 
of tho oral administration of c^dum lactate 
powder 3 to 10 drachms per da> and at 
times the addition of vitamin D 50 to 
300 000 units per day or Hytakcrol 5 to 30 
drops ^ day Parathormone 1 cc. once or 
twice doily may be ^ cn for acute attacks 
but antibomwncs form quldJy and limit its 
usefulness The use of intravcscruj coldum 
is more practicnble and it can bo dvoi as 
a 10 per cent solution of coldum gTucooato 
in dc^ of 10 cc., repeated os ouen as is 
oecessaiy for symptomatic rdlef 
\>fay study may bo of value in contribut 
ing to tho diagno^ of hypcrparathyroUilsm 
b> tho demonstration either of kidney stones 
or one of the bone defects previously men 
tioned. One additional x-ray finding con 
silts of the demonstration of tho disappear 
ance of the Inmina dura (peridental mem 
hrano) around the teeth. '\Vben the Limlnn 
dura is decaldfiod wholly or in port. It is 
hl^y indicative of hypoparathyroidism 
Tho diagnosis of bypcrparathvroldlsm de- 
pends upon Indirect evidence obtained fram 
a variety of sources. It is to be remembered 
that mild degrees of hyperparathyroidism 


may bo most dilflcult to recognize and ro- 
quJro periodic observation Tho association 
of tho symptoms tho physical si^ and tho 
laboratory and x ray findings Ica^ to a liigli 
degree of accuracy in dinical diagnosis 
Occasional eases arc encountered in which 
doubt exists and a tumor con bo proved to 
bo present or absent only b> appropriate 
surgical exploration. Above all, it is im 
portont to remember that It Is possible for 
serious liypcrparathyroidism to exist in the 
presence of normal total scrum calcium 
fovels 

When a parathyroid tumor Is foimd, it is 
imperative that it bo removed compictel) 
u-ith tho capsule intact. Patients have been 
reported in whom these tumors havo been 
ruptured during their removal, have im 

D ted themselves in tho wound and caused 
recurrences or roctaitascs. 
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THE BREASTS 


By IAN MACDONALD M D 

Luf MjiCDOMAiXi U a Canadian by birth, was educated at McGill VnioertHy 
and hat had an inUnut (n the pathology of tumor*, particu^arfi/ cffncer 
ihroughovt hit mtdkel canar He has ih* quahiy of combining an exading 
bi o ttaiie i lcal and tcUntifia aitHude xeiih the surgeons desirt far trtHizing 
eoery pottiW# tA#rap#aac approodi to the curs of cancer 


INTBODUCnON 

Although th 0 human mammary gland U 
subject to a variety of pathologic procoaes 
there U no other anatotnic »lte ot compar 
able tmportanco to which the problemi of 
hypetplorla and oeoplaiia outra^ all othen 
to an olnKWt cxclottve degroe Tliij ftate- 
ment acqoiret Juitificstion from the prog 
DOctio implications (mparoit in comparing 
oU other mammmy disorders %vith those of 
neoplastic nature, for only in this lattcr 
group under modem cirannrtances is the 
patients Ufo to Jeopardy 
Numerically too the Icsicxas n ^ o s eotiog 
states of aboormal hyperplasia and neoplasia 
are of ovembehning importance for eumott 
85 of e>‘ery 100 mammary lesloas will bo 
one of the diagnostic “big three 

L Some phase of the heterogeneous maal 
festatioas of oboormalfty in the hyparplnsia 
involution cycle or scw^lied cystic disease 
2. The most common by far of the benign 
neoplasms of the breast, fibrooiUncma. 

a The one group of lesknis >vilb lethal 
pottnlial. graeriMlIy derignaial «> amor 
TU, tara IndudeJ malignant nnoplMou of 
epithelial origin, or cotcfnOTW M tvdl a, 
unmual imtancei of taicoroa. 

The roaUgnant and benign n^n^ 
both have M their oeily relSile and earUist 
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s^ptom and sign the presence of a three> 
dimesistooal or ipaceoccupytog tumor in 
the breast Unfortunately some non-noo* 
plastic lesions of the breast olio produce 
il»c»-occopytng hunp* or tumors, to the 
general sense of the word. On the other 
hand, a matority of patients with "cystic* 
disease of tne breast present local iedura 
tfvo changes of varying degree and extent, 
but scpamblo by competent physical ex 
aminotion from those due to genotoe or 
space-occupyfag tumors. 

■nmi, the roost important ilnglo problem 
to bo detennined In the woman whoso com 
plaint is related to the breast, or even in 
asymptomatic patients on ^yilcal etaminn 
Ocm, oocomos obvious Is tbw discoverable 
a genuine space-occupying tumor? If so 
the physician must taio steps toward secur 
tog an exact, which is to say histologic, 
diagnosis For this dlctom there is but one 
reason only by tho histologic method is It 
possible to detennine wbetl^ the true hunp 
in the breast Is neoplastic and whether 
ni^ or malignant to nature. 

No other maneuven aacHlary to careful 
physical marntnotiem are reliaWa. Thus the 
entire respoatiblllty of dediion for or 
against diagnostic action most be based on 
t& physical ability to develop a Cactus 
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cnuiltu* in cmmination of Ow brauti Dc- 
v'dopmcnt of ildll in tactiJo axomlnalion of 
tho orcaiij ihould bo rcgonlod os un abw>- 
lulo requirement for c\cr> clinician who 
undertata roponriblJlty in thli rcjpccL 
Failuro to ochiovo cud) skill and foJluro to 
perfonn a mcdculom orderly ciainliwllon 
oro rciponilblo for iho lack of more cffccUso 
or oven lifesaving treatment at a favorable 
stage of Uu) In some patients wlUi 

cancer of tlio breast On tho other hand, tho 
inabilit) of tlio clinician properly to ovolu 
ate changes in mammary tevturo and con 
listcncy leads to many unnecessary cxploni 
tory procedures for biopsy of areas lacking 
any ovidcnco of neoplastic change. 

ESbrts of tbo Amdicon Cancer Society In 
public education are alerting many morn 
thousands of women each )car to lira value 
of periodic examination for tho early dctcc 
tion of “a lump or thickening" in the breast 
Rccocnmcmdecl are self-examination at 
monthly intervals by a uniform method and 
esaminatioo by a ph)-sidan at twlco*> early 
intervals after tbo woman has roadbed the 
ap of 35 years. As would bo espcctcd, most 
of tbo "lumps" detected by self-examination 
aro Dot thrM-dimensiooal tumors the ma 
joflty represoit changes in coasistcDcy as- 
sociated with “cj'stic* disease areas or pre- 
menstrual byperplasla, cutaneous adnexal 


structures underlying rib or cartJlago or tho 
normal axillary prolongation of llw mam 

S gland Only one of approximately 1000 
women doing self-examination regu 
larly for ono year will discover a true lump 
wlildi proves to bo a cancer In forty years 
a total of forty cancers per thousand would 
Iiavo been discovered. 

Dolonccd against lids small yield of ma 
Ilgnont tumors, nrcsiunably discovered when, 
smaller in size tWi If accidentally found, is 
t])o lumml of unnecessary surreal pro- 
cedures by inexpert clinicians It becomes on 
urgent necessity for pliy’sldans to resist tho 
anxiety engendered by tlw self-discovered 
"tumor” and, if tho criteria for blopw aro 
not present, to guide tho program of self 
examination by careful supervision observa 
tioQ and reassurance. Tho extremes of coo- 
ciliatioD by indsioa and alienation by in 
diilercnco are a disservice to tbo patient and 
a reflection on tho profession. Even though 
tho net Improvement in curability achieved 
by periodic examination may bo small in 
w face of the natural history of cancer of 
tbo breast, evtiTy phyridan bos on obliga 
tloD to contribute as ^t be con to the total 
effort Tbe potential impact Is that of ef 
fecth'o treatment at on earlier stage of the 
disease in more patients which con be ox 
pressed in terms of clinical control for flv’o 
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to ten > ear* for levcral addltkaial thou*aadi 
of woaien annually tii tfao United State* 
alone 

In an\ un*elected group of women whose 
presenting complaint is o! the breast, a dis- 
tinct majority will bo found to have icane 
phase of "cystic disease, camccj being ii«rt 
meat common, followed by flbroadenomo. 
Tbo small remainder not included in the 
"big three* constitute the tmuioal and 
esoteric mammary lesions (Table 1) The 
approximate distribation of lesions in one 
inmyiduaTs practice it 

TOTAI. eSMT 

“CpHJe" dbewe «« 45 

Qnxer 537 40 

fOjroMiencaaa &S 7 

AD other ietkxu III 8 

About one-third of paUaoti with "cvstlc" 
disease will have developed tome phase of 
the procau resulting ta a threo-dlmetutonal 
tumor (gross cysts, sclerostQg reaction or 
pcrtistent focal hyperpUsia) Some of the 
"other lesiotu" are also space-occapylDg 
loricou Thus, about six out of ten women 
with complaints referdsle to the breast, at 
least in a specialised type of prectico luve 
presented true, mensurable tnmor* requiring 
surgical, dtamostic action. Of the patients 
reqoiring lua acdoa, oot more duo 50 per 
cent should prove to have “cystic* diie^ 
When the dfagnorii of cystic disease in 
biopsy tissue exooedi 60 per cent of all 
biopriei of the breast, suc^ excess Indicates 
the inability of the cUtiidan to di^erenUalo 
between true and false lumps and is a 
reliable measure of the freqoejwy of unnee 
esxary surgical exploxations in tbe expert 
enco of t&5 fadivlduftl surgeon or of the 
institution 

This introductory emphasis on the prob- 


piasias ("cystic" disease) and tbe natural 
nlstory of csertoin hyperplastic statei. 

ANATOMY 

In the female, catb mammary ^rmd rests 
upon the fascia of the pectirroiij major 
masde. Tbe peripheral lunits of the gjand 
ore variable from ono patient to another but 
ordinarily breast tissue extends almost to 
the mldlino over tbe sternum, to tbe anterior 
flxfflary lls>c laterally and from tbe level of 
the second rib above to about tbe sixth rib 
Inferloriy in a horizontal Uae drawn tbrou^ 
tbo nipple. Tbe greatest variation in perij^ 
end exteojctoQ. occurs in the oxlIUry area. 
Moil often there is a bUmted, narrow ox 
tension of the gland which may still lie on 
the fascia over tbe converging fiber* of tbo 
pectoralis major while in other instances 
this so-called axillary tail of the breast is 
found below or posterior to the pectoralis 
ra&jw muscle in tbe lower thdra of the 
oxi^ In unusual uutances the axillary tail 
may be a proloogation extending into the 
mi^e third of tl^ axilla and lying in on 
tact with tbe pectoralis minor cmisde or 
tbe intercostal masdes. In such abzxonnal 
axillary extesirions tbe indurative changes 
of "c^c* disease may occur as well os 
actual neoplasm*, and in such instances tbdx 
origin in mammary tisrue may bo unrecog 
nir^ Still more unusual ore the instances 
of superoomorary fodl of momnuuy glandu 
lar tissue roost often wltliaut carretpondlng 
nipples which may occur in the oililary 
area a* well as in the anterku: axillary line 
and also beknv and medial to tbe mxrmal 
breast 

Supernumerary foci of mammary tissue 
may exhibit tbo cyclic changes whidh char 
acterlw tbe physiologic respocso of tbo 
breast* to hormonal stimulation. 


lemi of c lin ical and surgical pathologic diag Tbe superficial fascia of the breasts is at 
nosii i* an essential preface for each indl tachod to Um sUn, a fact of extraordinary 

vidaal patient should be considered in cUnical importance. A layer of fat surrcTundi 

relatian to ejtabliibed diagnostic probabill the gland except in tbo area of tbo nipple 
ties. The probletru involve are of para and areola. The thlclmess of the subcutane- 
mount toportODce, for tbe broari coctlnoc* on* fat is highly variable. In thin tvomen 
to bo the nv 3 *t ccannKm organ site of cancer with underdeveloped breasts, tbo subca 

In the adult female population of the United Uneoo* fat layer may be almost nooecdstCDt 

States Efficient dbiical porformance is In so that tbe refieetksa of skin from tbo breast 

direct ratio to tfao reuUve number of during radical nuntectomy reqaires a me- 

bloF^ tissues diagnosed as lesions other ticulcu* periplieral dissection of eitreiacly 
than “cystic" disease. Ibia s^ flap*. With increasing obesity or 

To achieve reasonable occnracy in tbe with tatty replacement of mammary par 
giy lesion* requiring tndwma, the ibiAnes* of ii»e rubcuia&eoa* 
tbould have a knowl fatty lay 
variatioDS physiologic anterior 

the variergated dy*- owing to 


er correspoDdingly increase*. The 
surface of the gland is irregular 
the lobulatioos fonoed by the deep 


selection of mamm 
biopsy tbe efankiaa 
edge of anatomio ' 
(endoertoe) factori. 
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ultachmcnt of Bbroui septa, tho cpoo)inIc 
dcrignalion of wliich Is Cooi>cri llgomcnli, 
\>hld^i mn bctu-ccn tho supcrfidol and deep 
fasda. 

Tho mammary ghmd Is mado up of len or 
hv-elvo to Hvcnt\ glandular lobes drainctl bv 
an equal number of tortuous duels \vhlcli 
dilate closo to tlw nipple to form ampullae, 
and finally dI\-ido Into minute ducts ending 
in small openings In tho nipples Each of tho 
orifices In tho nipple corresponds roughly to 
a bimcated segn>cnt of breast whicli it 
dralni, a fact of Importai>cc In tho Invest! 
gation of bleeding or other discharge from 
the nipple. 

Tho parcnchjTna of tho breast is com 
posed of t%sx> types of epithelium, acinar or 
secretory and ductal Both ha \'0 a double 
fibrous co%"crtng, the inner periductal or 
periacinar laj’cr and an outer la)cr of peri 
lobular connective tissue. Tlxo acinar com 
poercnti of the breast are highl> \uriablo In 
quantity during pubert) tbo reproductive 
j*can and men alter the climacteric, condi 
tioned upon rerpooso to hormonal stlroula 
tion. The ductal compements ore less s’ori 
able in quantity after maturation except 
in the instance of pregnancy and lactation 
Tbe acinar epithelium is cumldal in shape 
while the epithelium of tho ducts is col 

iimnar 

In men and in prepubertal females, tbo 
eland is rudimentar> with oal> a few short 
ducts and ordinarily without genulndy de- 
\ eloped adnL 

Cutaneous Lymphatics There is a con 
tinuous intercommunicating network of l)Tn 
phaUcs over tho entire surface of the chest, 
neck and abdomen. By this mechanism, tho 
subcutaneous lymphatics over ono breast 



communicate with those of the oprwlto 
gland. There ore men some ly-mphatlcs 
originating under llio skin which drain into 
tho contralateral axillary nodes For each 
breast there Is a collecting network of lym 
plutics under and adjacent to tho areola. 

Intramammary L)m|)hatics. The lym* 
luitics originating within the breast drain 
y (he following palliways (Fig. 1) 

1 A few will follow tins ducts and ter 
minnle in the subareolar lymphatic network 
mentioned above, mainly from tbo central 
area. 

2. Tho principal route is tlie axillary path- 
way coming from all parts of tho gland and 
draining turcctly to tho central arillaiy 
nodes, tin nodes around tiw axillary vein or 
Uio subscnpular group. Thcro is olro drain 
ago to intcrroslal nodes in the second and 
third intercostal spaces, 

3. A transpcctoral pathway penetrating 
tho pcctoralis major muscle and ending in 
tho supradavicul^ nodes, although some 
may dj^ into Infraclaviailar nodes behind 
tbo pcctoralis minor muscle. 

•t The internal mammary pathway w’hlch 
passes through tho pcctoralis major and 
iotcrcosta] muscles adjacent to the sternum 
and drains into tho nodes of the internal 
mammary chain, lying deep to the costal 
cartilages and fxirrounding the mteniaJ 
mammary blood vessels. 

piiy’siOLOcy 

The hormonal control of the parenchyma 
of tbe breast has become well cstablisned, 
both by experimental studies in animalt and 
biopsies from human mammaiy glands dor 
ing various phases of the menstrual cycle 
and during pregnancy and Ixxctation. The 
estrogenic DonnoDes uuiing tho first hnlf of 
each menstrual cycle produce ductal hyper 
plosia, and at the some time sensitize the 
acinar epithelium for the action of proges 
terone during the secood hj^lf of the cycle, 
tbe latter boimooe producing oHnar hyper 
plosia. In tho absence of preliminary sen 
sitizatioD of the aHnnf components by 
estrogens, there is very little hyperplastic 
response from the admhaistratlon of proges 
terone alone, os shown in oophorectomized 

nnimfllt. 

These cyclic changes of ductal and nrtnar 
hyperplas^ with sense hypertrophy occur 
in Irregular focal fashion, ^though the de 
gree and extent of response each month is 
highly variable from one woman to another 
With the onset of menstruation, there nor 
roally occur Involutionary changes in the 


330 


Chaptkh 14 The BsEAyrs 


areas svhich hove been so stimulated to 
hyperplasia, only to be fucceeded prompt}) 
by the same c>de of hyperplasia of ducts 
and then of adni in otl^ segments of the 
bnast If these repetitiv© cydes of response 
in the parendmnal (target) tissue are un 
attend^ by abnormalities througbont the 
rcproducti\’e years there is little in the way 
of symptomatology except a feeling of pro- 
mautruol fuHneu or at tho most, a sii^it 
Borencu usually limited to snutll areas in 
the breast Distinct abnonualitles in this 
hyperplasia involution cycle are interpreted 
as the basic mechanism in the production 
of so-called cj’itic disease. 

During pregnancy the hypertrophic and 
hyperplastic oranges are the same as those 
during a menstrual c\cle except on a gran 
those scale During the first four to flvo 
months of pregnancy the changes arc 
largely in the dbactal system, while In the 
latter part of pregnancy particuhirly in the 
Inst three months, the efominant response 
if that of tremendous acinar overgrowth. 
The final phase Is that of secretory respeaue 
by the adnar epithelium, with prdacteal 
exudate draining into the ducts and con 
rdtutmg the material knov>ti as colostrum. 
After «hvery and principally imder the 
infiuence of a hormone fi^ the anterior 
pituitary prolactin tho aonar components 
rapidly reach a peak of secretory activity 
and distention to produce the folly lactothag 
breast 

The edtrogenlc steroids and prcjgeilcrone 
concerned in the cyclic changes are of 
course elaborated by the ovaries, under 
the control of the corresponding gemado- 
troptc bonnones of the anterior pituitarv 
Fofio^v^ng tho dimacteric, there is evidence 
that in some womCT the adrenal coruces 


Tho preceding description of Interplay of 
certain steroid hormones on tho mammary 
epithelium is of course a >vorking ifcoie- 
toaizatioa of existing knenv ledge and is de 
pendent npem a considerabJv more complex 
endocrine background involvmg the pitui 
tary-tbyrold-adrenal axis Some experimental 
work, for example indicates that in hyx)0- 
thyroldism estrogenic stimuiadoo of the 
breast produces a cyTrtic type of hyparplasia. 
In scane spedes of animals after castroticn, 
itimiilatlon with estrogen akmc will produce 
coasiderablo acinar Lvpcrplasia which is 
clso of cystic type and in which frequent 
papiHomatous cpitheUnI lesions of hyper 
ploita cxxxir while with the concomitant 
edminlstratlon of progesterono such cystic 
«nd papilloT) changes do not occur Ah 
ihou^ CTperimaital, these are findings 
•which one may relate by inference to some 
of the abnormalities of hyperplasia involo 
tlon in the human being. 

EXAMINATION OF THE BREA5TS 
It is ctf primary importance that a woouen 
whoso complainti are related to the breast 
should have a general physical examinatioa, 
unleai the hat bad one pe^ormed bv a con) 
petent physician in the preceding three 
months Pdvic examination is essential ba- 
cause of the not infrequent aisodation of 
gynecologic pathologic states witir breast 
lesions particclariy with “cystic* disease In 
functional disturbances of tho breast, stig 
maU of ondocrino dysplasia ibonld be 
searched for such ai hfaxutism, abitormal 
deposits of fat and uterine hyjMpLuia, at 
well as indications of hy^th}Toidism. 
Should the patient have a three-dimeruional 
tumor whicn mav be carcinoma, methodical 
czamlaation of roch accessihle areas as mav 


take over the function of production of os- 
trogealo steroids and, in occaslonaJ in 
stances, such levels of estrogen production 
may approach those of tho woman witb an 
active follicular Kitcal roechanism. This ovi 
dence tera\s to account satisfactorily for 
the ocoadooal postinertopimsal woman who 
continues to have symptoms of mammary 
congestion and soreness and objective find- 
ings shnlior to those patient* who suffer 
£i^ aboormaliUe* of the hyperplasia In- 
volution cycle in earlier year*. 

With tbw unusual eaccptkms the paren- 
eWit of the breast undergow a slow 
pibgresstve invobtlon over a peri^ « five 
yrm toUowtag th» omej of the 
with 

of pareiKiyBm by fatty infiltration. 


harbor metastatic foci is essential If a geo 
oral physical examination Is aot to be done, 
tho patient should at least bo undressed to 
the waist and draped with a sheet or a 
gown. 

Preliminary examination should be done 
with the patient sitting comfortably but 
erect cm the end of the examining tsbio, 
with the hand* resting in the lap and the 
legs UJXTOSsed, With the natlent in this 
posltioji, the breasts sboulo be inspected 
ror equality of lixo and similarity of contour 
for disparity in the appearance of the nip- 

f ie* and variation in level of the nipples, 
t should bo obvious that this must be ac 
CompUthed in a good light. 

Approilaiatcly one-fourth of women have 
sooio miimr deyeo of inequality in the size 
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of ibo brcajU of dcv'clopmcnlal nature 
wliUo fn a Nxrj occajlonal wonion there may 
bo on obvioui unilateral hypertrophy usually 
unrelated to pregnancy or lactation. It 
should also bo noted tnat in \vomcn ^^ho 
have any degree of scoliosis there will bo a 
distinct lack of symmetry In the breasts, ibo 
breast on tlw side of tno convmity of the 
scoliosis being higher than tho opposito 
breast ond tho Icrvcl of tho nipples cone 
spondingly altered (Fig. 2) 

Tho color and tho consistency of tho skin 
over the breasts should bo carefully noted, 
particuLirly for orexu of erythema or edema. 
Bctroction of Uk} sldn duo to carcinoma \y‘il] 
rarely bo noted in this position, except in 
tho instance of an athmiccd lesion In fact, 
distinct retraction of tho skin dcmonstrablo 
\^ith any method of examination is usually 
on indication of lymphatic permcatioa and 
a rclathely advanced Icsian 

Tho patioit should now be asked to bend 
forward and thus note whether in a de- 
pendent position there is lack of mobility of 
dther breast, olteratioa in the relative nipple 
position or evidence of skin retraction in any 
area. 

With the patient sitting straight again, 
and the arms stiH adducted and wit^ut 
tension on the pectoral fascia, the axillary 
folds, the supm^vicular and cervical areas 
and shoulders should be iospected for any 
cvideiK* of asymmetry 



By gentle palpation tho neck on both 
sides and particularly tho supradavioilor 
arcus iltoufd bo searched for abnormal 
nodes. Tlw thvToid slwuld bo palpated for 
abnormal cnUrgcmcol or (Uspioccmcnt. 
Next, llw infraclavicular area should bo pal 
puted for possible nodes. 

Tho axillary area on each side should bo 
pali>otcd for lymphadcnopalliy the patients 
forearm resting on the opposite forearm of 
tho examiner in such a fosnion that tho pa 
Uents upper cxlremlrt is entirely relaxed. 
With tho flat of tho mgen and bcgiomnc 
at tho axiltary apex, tho axilla is gently pal 
patedL Special attention should fcw given to 
llw so-auled rctropcctoral area, where nodes 
King behind tho converging fibers of the 
pcdorolis major muscle may be palpatcd, 

Palpation of the breast Itself with the pa 
tient in tho sitting position yields much 1^ 
information than that accomplished with the 
patient in tho supioo position, e.xccpt in the 
central tliird of the breast In tho latter area, 
the nipple and areola oro carefully examined 
for induratiye changes. With one band sup- 
porting the breast from below and the 
other palpating gently from obovT, abnor 
mallty in tho ductal system adjacent to the 
areola may often bo detected The surface 
of the nipple and areola should be carefully 
examineo for evidences of scaling or erodoo, 
even though of minute degree. 

If there seems to be any disparity in the 
sfic of the arms, the circumference of eiich 
onn should be measured at the same dB 
tonce from the acromial process on each 
side, the 5-inch level being practicable. 

Still in the sitting position, the patient 
should DOW be asked to abduct the arms to 
a 90-degreo angle. The Inspection is again 
made for iriequalities in tne levxl of the 
nipples oixl for possible areas of skin re 
traction which may now bo apparent with 
the pecforalii fascia under tension, partlcu 
iorty in lesions located In tho upper outer 
quadrant of the breast 

With the patient in the supine positioo, 
each breast is methodically palpated, flnt 
with the arm in adduction rmo thm in sharp 
obductKiD. In some women, particularly 
those with bulky breasts this part of the 
examination may bo facilitated by placing 
a pillow under the scapular area of the side 
being examined, particularly to obtain better 
palpation of tho Literal portion and aiillar> 
tall of the breast All of this examination 
should be by the flat hand, rememboTrig 
that the maximum tactile sensitivity is ](> 
caled in the distal two-drfrds of the flexor 
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furfaces of (iio flngen Finger point exami 
nation has no j^ace in thij examination, for 
it \vlll frequeatiy produce the illnfloa of a 
three-dinjettiioaal tinnor when none if act 
uaBy prwent (Fig. 3 A and B) In order to 
accorapliih mtematic p«lpati«i of the en- 
tire breast, one should be^ at some ar 
bitrary axis and, by flat hand palpation 
around the circumfcxence of the breast, do- 
termine vttriaticiaj in consistency and search 
for spac©KX«up>'ing lumps. The area of the 
n-rttLar y tall of the br«ut ihcmld be ox 
amined separately and ^wcial attention 
given to U» infrainairanar> fold with up- 
ward traction oo the breast during exami n a 
tion of the latter area. 

As experience Is gained, one will be able 


to dlBerentiato between varying degrees of 
consistoicy In various types of normal 
breaita In Figure 3 C, for example, is ilhii- 
trated a soft normal breast la the first half 
of the menstrual cydo with the lobules not 
palpable In D during the few days pr^ 
menstrual, the breast is fuller more dense 
<UKi careful palpation may suggest the 
vague outline or lobules throu^VKit the 
breast Illuitratod In Figure 4 E is another 
of normal breast with considerably 
auforent cotaistciKy in which, during the 
OiU'ly part of the cycle, the lobules arc dis- 
tinctly palpable in the pcriplwErBl two-thirds 
of the breast, while in the central third 
vaguely outlined mdiating areas may sug 
gest the ductal stmetore In such a brea^ 
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tho palpable lobular and ductal ordillcctiiro 
will ha\o become comldcrabl) ciaMcmtcd 
in tbo prcmcmtiual pluuo (Fig 4 F) Tho 
lobulci ore nmv palpable to a more distinct 
degree and Uw radiating ductal tyitcm ma> 
aim bo more apparent in tho form of linear 
irregular or o\-en slightly bcadliko areas In 
this sort of breast it is possible by finger 
point palpation and miai more by palpation 
txrpvccn tN^-o sets of oppcalng fingers, to 
obtain tbo sensation of a tunwr in ono of 
these w dl-dm-dopcd lobular areas When 
such aii area Is gently palpated witli tlw 
flat of the fingers, tho nscudotumor disap- 
pears, blending into tho adjacent breast 
tissues. 


satisfactorily outlined Its location should be 
indicated accurately on a diagrammatic 
skctdi on tbo patients record. This may bo 
done cillHT oo Q frco-Iiand sketch of tbo 
breast and adjacent o-tlllary and supraclavic 
ular areas or a stomped outline. Tho dirnen 
sioos of tlio tumor should bo determined os 
accurately as possible by measurement >vith 
a ruler and written on tho diagram. Also 
slioum should bo tho location and ai^roxi 
mate size of enlarged regional I>inph nodes, 
if found Of tho absence of lymphadepop- 
athy iliould bo indicated Tho sketching in 
of the tumor can also indicate whether it is 
round or o\t>id or irregular in outline. 

If possible, ono should determine whether 


In these schematic representations, thcro 
is implied a uniformity of palpable lobules 
and ducts along with their premenstrual ex 
aggeration. In fact, tho distribution of such 
p3pablo normal lobules either in tbo resting 
or hyperplastic stage, usually Is cstremcl> 
Irregular 

Represented in Figure 5 ore focal areas of 
perslstcQt ohaonnol adnor byx>crplasia, one 
represented In tho right breast (G) where 
tho lobules ore difiusdy palpable, and in tho 
left (H) in a soft bre^ Nvith impalpable 
loboles. It is possible to Interpret thcM le- 
sions as a lamp by fingertip ^potion, par 
ticolarly with tho patient in tt^ rittlng poii 
bon. On flat hand polpauon with tbo patient 
in the supine posltioa, they should be ap- 
parent onI> os aboonnally indurated areas 
without the drcmnscrlptkm or rubstanco of 
a space-occupying tumor 
More advanced aboonaolltici of tho hy 
perplaiia-invohition cycle are partra>'cd In 
tbo lower part of Figure 5 Represented in 
the left bx^t (J) are an area of abnormal 
byperplaila now largo enough in extent to 
have become a throe-dirneaslonal, vaguely 
drcumsciibed tumor another area |usl 
thovo the areola which may also be o 
three-dimensional lump while the lesser 
areas indicate induratlvo f4iang t» f 
tho substance of a lump In the 

right breast (I) are represented various 
degrees of the actual cystic phase of “’cystic" 
disease \vith two gross cysts in the upper 
hemisphero coostitntiiig three-dimensional 
tumors, while In the lower hemlsj^jero ore 
two small cysts \^ch would constitute dis 
tinct nodoles only if there was suffident 
toision of contained fluid within the cyst 
^Hie most medial nodule represents a com 
hhiatkxn of the cystic and hyperplastlo 
Pha*« of “cystic" disease. 

If a three-dimaisioaal tumor bear 


tbo surface of tho tumor seems smooth or 
iire^lar usually possible in a patient with 
small breasts or in tumors sup^doll} lo- 
cated. Tho degree of mobility or its impair 
ment in relaticya to adjacent breast tissue, 
deserves description. If tbo tumor is deeply 
located or bulVy in size the presence or 
absence of attachment to tho pectoral fasda 
or to tI>o chest wall should bo detennined 
and noted. Such a combination of schemabe 
reprcscnbilion and brief description of a 
scntial features is infonnotivo and accurate 
saves Umo and space and is of particular 
importanco in thoM patients requiring sub- 
sequent observation of quesbonoble lesions. 

In tbo diagnosis of small carcinomas of 
the breast, significant changes in the over 



FtgujvJ E. E*riy part of eyefe. Lobala p<Ji»bfc 

la penpbmJ two-thtrdi, vsgudjr oatHwd fa central 
one-third. lUdiatlna aieu may sugfert ducts] rtroc- 
tnro, F Premewtraal phase. Lobule* p*Ip«hlo to 
mrae dottnet degree. Radiating doctal rtmetnre tom 
apparent. 
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FiMM 5. Advtacrd »lm»D*lrtie» oF ibe brpwpUclfc-involDaoci cyde G bf*Mt >0^^^ 

II. Left biTMt »!{ -sn* tmp»lp«ble lobule*. I. BJ|^ fareart 
corttitotiiii danc-iilroeQOtMi bunt**- Li?*«ar hemiii>t#«. Two «»>n_cy<t* wb tch 
only if ^>en h scfflcimt tmuioa at 8*^ wtthhi lb* inert tawiiJ oo^ 

tenMT AnotW *ra above mwU a»y aiw bo * throe-afaiMiJioo*! 
ti^ laicrta loduntfv* dutoge* vnliMt wbeUneo of ftwifae lamp, 

t_j .. .i-i« s.ntflllv are *o miiiitnal a» to be over the nupeefed anse b reduced bat 

mbtlo These indude an evident fen- wbeo the ciamlner vdtb the patient lyi^ 

rtf elarUdty of the sHn ovoJytog auptoe gisntiy dlinlaces the breaJt 

of »Ud atuch- UteruBy or medlflJl> Derperuiing tm ii» 1^ 
become evident tkm of the tumor the .Idd ina> r«uin tont 

fnent Su<p ebang ^ breast or or shghtiy depretsesi over a cardaoiM of 

(jniy on teaslOD on tba poc small size Many times, decreased mobility 

altering the tWrlbed in the n» of the itln U best seen with a strong sourco 

toral foTOTud of Ulmninatkin Ughtlng the ara h>- 

Skto toalca ^«tigation tangentially Occaskwall) too. 
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inspccUon under magniflcalioa of tvra or 
ihrco diameters ma> bring out alteraUons 
Dot otherwise wear. 

Gumgci more obvious tium Uksc, sudi 
os obvious areas of retracted slJn genuine 
retraction of llw nl^bi, ulceration of tlw 
nipple, distinct cryiJuana or lymphedema, 
oro all signs of advanced dU<MM3 of the 
breast, \\bcll)cr inflammatory or neoplastic. 
Tho physiad signs of early d t s ca so of llio 
breast oro detected oal> by exact ond metic- 
ulous methods of examination and are morn 
suitiblo for schematic than plwtograpldc 
illustmtioii- Lesions of tho breast which oro 
photogenic are so advanced as to bo din 
kaill> obvious. 

Too much emphasis caimot bo placed 
upon development of pcrccptivcDCss In tho 
digital tactile end-organs to tho point of 
ptyfonning a sort of projected stercognosOc 
runcticKL Such perccptivcncss (s epicrillc, 
never protQpathic. Until such tirao as moro 
exact methods may bo developed, tho pbyil 
dans skill In oxaminatioo Is tl>o only ap- 
proach to detection of neoplasms of Limited 
local extent 

Trantillumlnailon of the breatt Is more 
impressive to the patient than it U informa 
live to tho examiner After having bad a 
coQsldeiuble vowe somo years ago it is now 
used by very fwv dinldans of espcricooc. 
Roentgenogntme of tho breast for sdt tissue 
detail are informative in same histanca but 
can be misleading. Thdr net value does not 
seem commensurate with the effort and cot 
pense required. Malignant neoplasms are 
almost ol^ys associated with a distinct 
increase in vascularity of the affected breast 
and infrared photograpJiM usually demon 
itrate rather well thU circulatory pbenorae- 
non. Malignant epithelial cells in the breast 
have Q somewhat higher uptake of radtoac 
five ^osphorus thim do non neoplastic 
cells, but unfortunately the disparity in up- 
take Is not consistently evident until a car 
dnoma of the breast is of such size as to 
bo clinically obvious. 

For the woman who has o discharge from 
the nipple the first approadi should be 
routine examination in search of a spaco- 
occupyfng tumor If none is found, the ex 
t mln a ti oo is directed toward localization of 
the duct or ducts from which tho discharge 
^ginates. In somo initances, tho patient 
herself mav have discovered a pretsure 
point If there has been recent bleeding, 
inspection of tho nipple under magnlficatloa 
^y reveal on orifice contflining dried blood. 
Th* most important part of the examination 


Is radial stroking of tlw breast with a finger 
Up with llwj iwUcnt supine, from tho 
periphery toward tho areola, repealing the 
pnxjcsi in clockwise fasldon over twelve or 
more drciimfercnllal segment*. If this nu 
iicuvTf doc* not localize tho ductal area of 
origin it may bo repeated with ibo patient 
in tlw silting position, oltlvough the result* 
are i>ot as reliable. If a pressure point is 
successfully located. It should bo marked on 
the skin with the patient supine and ac- 
curately located on tlw diagram Tho Icxa 
tloQ of tlw ductal orifice on the nipple 
tlirouglt which the disehorgo exude* slm^d 
also w indicated. It is advisabJo to repeat 
tlw examination five to seven day** later to 
verify the apparent ductal source of dis 
cl large. 

Tlw procedure described for breast ei 
amination represents a preference. Both Ibo 
techniques employed and the sequence of 
the axomination vary from ono pby'sidan to 
onotber Tho essential objective is for the 
cUnlciaD to have an orderly pattcni of pro- 
cedure In examination of tho breast* and 
adjacent region*, with such attention to 
detail a* to accomplish a thorough survery 
in every patient 

Self Examination of the Breasts. A* Indi 
cated, ODO phase of the program of public 
education directed toward discovery of can 
ccr at an earlier stage i* the recommendatiem 
that women undcrtiko moolhiy sclf-exami 
nation of tho breast*, particularly after the 
age of thirty vear*. While *ome physician* 
are critical, tnero are a number of valid 
reasons for professional support of such an 
effort For obvious psychoh^c reasons, no 
more than a small minority of tho populsilon 
will ova- pursue such a program consistently 
but even for thi* fraction it i* less than 
rational to consider the possibility of 
monthly medical oxamination. 

A recommended technique of self-exam 
ination of tho breast is \v^ portrayed in a 
cinematic film of the same title available 
from the American Cancer Society How 
ova- a certain number of women request 
Instruction In the technique of self-ezainina 
tlou from tbeir phyiidans. The recom 
mended procedure involve* self inspection 
of the breast* for the same change* de- 
scribed above. This 1* done with the woman 
sitting in front of a mirror with adequate 
illamination, sitting erect and with tho arm* 
adducted. Self pal^tioa of each breast is 
done In tho supine position with the arm 
abducted, and with a small plllaw under tho 
scafxilar area of the side being 
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Methodical drcumferential palpation li 
done with the flat of the fingers of the 
opposite hand. 

Obviously the initial achievement of im 
portance Is for the woman to become ac- 
quainted with mammary texture and con 
flftency and freqacntly with the indurative 
aboonnalities of “cyttic* dtt fttnyi already 

K nL The physician enn do much to 
tato this learning process at the time of 
initial Instruction. Afte several months of 
experience many women become able to 
detect new areas of Indurative change and 
sometimes discover space-occupyina tumors 
when they are as small as 1 cm in diameter 

DEVELOPMENTAL ANOMAIXES 
The least uncommon of the unusual de- 
velopmental disorders is that of supemu 
merary nipples or breasts, Ehactically all 
such instancies of ectopic development occur 
along the primitive milk line, which extends 
from the axilla downward across the nipple 


nipple is that of inversion- Less often, a de- 
v^pmental Assuring of the nipples is seen. 
Both of these disturbances are with rare 
exceptions bllateraL Their clinical impor 
tance is that they bo historically estabHibed 
as of developmental origin and not confused 
with deformities of the nipple secondary to 
a pathologic process witlrin the brcaiL 
There Is some academic fusti flea Hon for a 
belief held by some that two tntramammaiy 
developmental defects may contribute to 
aome unusual neoplasms in later life Bem- 
nanb of the nipple pouch have been noted 
in the area of the large ducts as late as 
puberty This may be the origin of rare 
epidermoid cysts, ^th or without squamous 
carcinoma, and accounts for at least 
some instances of Paget s caicdncima of the 
ducts and nipple Since the mammary gland 
Tcpresents a modified sweat gland structore, 
remnants of the mammary buds may bo 
associated with the occasional development 
of carednoma of the breast which is m dii- 


and thence downward and tlighdy mredlaDv 
to a point |titt bekrw the inner third of the 
in gn Inal area. Tbe great ma^ty of super 
numerary fod occur either In the area alwe 
and lateral or below the breast proper 
Radal detennlnism is a factor of unportance 
in location, frequency and relative mddence 
by sox. A Japanese stndy showed 1.5 per 
cent of males and 5 per cent of female* wlih 
accessory nipples, while a report from a 
review of 20 000 school children in England 
demonstrated an inddence of only 04 per 
cent The ectopic focus may bo constituted 
of nipple alone, of parenchymatous mam 
TTiar y tissue in varying stages of develop- 
ment or more rardy both may be present 
From a standpoint of clinical Impartance 
the most confusing ectopic fod are those of 
genumely separate axillary mammar y tissue. 
Many of the so-called supemumeniry axil 
laiy fod are simply abnormal prolongations 
of the axillary of the breast Tbe Indl 
cated treatment Is surgical exdslon for 
cosmetic or diagnostic reasons or both. The 
necessity for eordsinn in the axillary area is 
more urgent a* carcinoma has been known 
to develop In axillary rites of ectopia. 

Complete absence of one or both breasts 
or segmental failure of development of a 
breast Is so rare that it is unknown to mort 
dinidani. Minor degrees of disper^ of size 
of the breasts is usuafly of developmental 
origin, while distinct hypeitrooby is 
rcMonably ascribed to postnatal pbyiiologio 
disturbances. ,, . - 

The common malformation or the 


ttnet sweat gland structore. 

TRAUMA AND FOREIGN BODIES 

The breast has a reanaikahle tolerance for 
tofury and usually will achieve reetitution 
to Dormal eves after extensive extravasation 
of blood into the parenchyma, fatty and 
other tsnnective tissue. The most disruptive 
lo|ury short of actual laceration. Is also the 
most common of all, that of surreal Indrion 
for biopsy or resection. Resection is com 
monlv roDowed by a period of organization 
ending in more or less severe flbrorii which 
not UDCommonly ma> produce a three- 
dhnenrional lump more impressive than tbe 
tumor which inav have originally been 
present These poitsurgical sclerosing reac 
tloDS usually re g re ss slowly over a period of 
monthi lometiiDes completely sometimes 
leaving a focus of smooth induration under 
or adjacent to tbe scar The most common 
complication of trauma, other acddeotal or 
surgical. Is tbe formation of a hematoma. If 
the blood Is in a fluid state and reasonably 
well localized. It may be aspirated through 
a 14-gauge needle Collections of organiz 
big hematoDia of more I’han minor size re- 
quire incision and evacuation of the blood 
not under local anesthesia. 

Occarionall> suppurative infection may 
fbllavv trauma, usuallj developing in unas 
pirated or unevacuated areas of banorrhage. 
It is of considerable importance that such 
areas of post traumatic c&hilltii have prompt 
treatment to forestall ramification of the 
infection. If evidence of supporatian Is lack 
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tng, Ircabiicnt with lulfonaniltlc* or and 
blotia should bo instituted If an absccis 
dollops, prompt incision and drainage oro 
indicated, preferably with tlw patient under 
general oncsllusla to permit tlwrougb ovac 
nation of secondary pocJurti \shich may bo 

r ent This proccduro should bo foIIoM-cd 
use of on antibiotic, or antJbiolic*, se- 
lected b> sensitivity tests continued foe a 
minimum period of ten da)x 
A more unusual but frequently confusing 
complicatioa following trauma Is that of fat 
necrosis This lesion Is most apt to dos’clop 
in obese patients or those with pendulous 
breasts. Allbough a history of injury is not 
obtained in soma patients, disruption of fat 
cells is Uu3 mechanism by uhich tho process 
is initiated A slou aseptic saponiflcaUoo of 
fat by blood and tissuo liposo develops. Tho 
lesion may vary from 1 or 2 cm. to os largo 
as 8 cm. in diameter Tho surface is firm and 
irregular and frequently tho skin becomes 
attached to tho tumor and even retracted, 
although there is seldom any retraction of 
the nipple. Fat ncdctsis can, therefore, shnu 
late cardnoma \vith such exactness that this 
Is one of the fe^v lesioni for which radical 
mastectomy bos been dono on the basis of 
an apparently Incscapabla clinical diagnosis 
of cardnoma. Gross enuninnHon of tbo cut 
section usually difteremUates the lesion from 
cardnoma bemuse of the difhiso >cIIowish 
to orange coloration and tbe greasy con 
sistcncy In somo of the lesions, cystic de- 
generation develops >vith tbe fonnation of 
pools of fat which ma> be siurounded by 
rod of bemorrhage. EventuoU) In coses of 
long duration, c^dfication occurs in the 
cystic areas. Treatment is simple excision 
with a margin of adjacent breast tissue. 
Diagnosif Is readily made by froien sec- 
tions. 

It is pertinent to craphaiizo that evidcnco 
Is lacld^ to implicate troumo as a causoiice 
factor in cancer of tbe breast As an exposed 
organ resting on tbo rigid thoradc cage, the 
breast suffers innumerable traumata during 
a woman s lifetime. A considerable percent 
ago of women with cancer report prior In- 
lory to the affected breast. The breast is 
probably tho most fre^ent site of cancer in 
which an allegation of causative trauma bo- 
comei die basis for medicolegal action- Tbo 
fact Is that, almcrt without exception, a 
minor Injury directs attention to a preexist 
Ing lerioD \Vhlle there is an imposing docu 
mentation against the thesis of trauma as a 
cansaUvo factor two coDriderationi are oifR 
deotly CDovincing. 


TIm) moit frequent injury to tlm breast, 
and ccrtflinlv os xc\cro os any, is incision 
for resection of part of tho organ. There is 
no recorded instance of ca n cer dmeloplng 
In an operative site not prcviousl) Involved 
by a neoplastic process. Traumatic fat no 
crosli a particularly severe sequela of 
trauma resulting in cellular disruption, has 
not been a precursor of cancer In any re 
corded instance. 

Cardnoma of the breast charactcristicallj 
is a process of rouJticcntric origin. 

T1h> most frequent foreign body in part 
years has been parol™ used for cosnvctlc 
reasons, resulting In the development of 
paralfinoma representing a foreign body 
granulomatous reaction and prtxludng Ir 
regular lumps uhleh mav require ciciiion. 
Somo of tho nonabsorbable suture materials 
particularly cotton may produce foreim 
body granulomas. Currently employed by 
somo plastic surgeons, with preoccupations 
more esthetic correctional, ore tho 

synthetic substances related to somo of the 
plastic materials used by industry Experi 
mental evidence In as to theu hoz 

ords is contradictory oixl sufBdent time has 
not yet elapsed to assess tho tolenmce of 
bum^ mammary tissue to theso agents. 

INFLAMMATORY IXSIONS 

Pyogenic Infcctioni. Suppurative infec 
Uoas of the betating breast, fairly frequent 
prior to the advent of chemotherapy have 
now become unusual although an occasional 
patient still progresses to the stage of ab- 
scess fonnation Very occaskmally a woman 
with a genuinely cyrtic phxrso of dy’xplasla 
of tho breast will develop a secondary infec 
tioo in and arourKl gross cyrts, on tnlbmma 
lory nrocesi superimposed oo the dysplasia. 
Developing most often in long-standing 
cystic such infections usually are 

low grade and slowly progresnve. These 
rare instances represent tho one situation 
where tbe old misnomer chronic cystic 
roaititii, becomes an opt and accurate 
designation Seldom seen are women who 
dev^p a pyogenic infection without 
trauma, except lactatiOD or gross cyrtic 
changes apparently os a result of heinatog 
enous dissemination f rom some primary 
focus of infection, apparent or occult 

Abscesses beginnmg in the subareolar 
area and involving tbe central third of the 
breast have an extraordinary tendency to 
recur and to be resistant to treatment Seme 
of these c«itrally located infections seem to 
represent an extension of cutaneous nririPT^] 
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infectkmj In recurreDt abscess of tbe breast, 
wide removal of tbe previous scar or scan, 
tbe imderlylng chroiiic abscess cavity and 
tbe adjacent ductal system should be un 
dertakm during a period of quiescence of 
the Infection. Such wide pTfHfltnna sbould be 
performed only after repeated ludsion and 
drainage and use of antibiotics foOowlng 
which the process may gradually subside 
over a period of months. Choice of an anti 
biotic agent by sensitivity tests is of great 
importance the strain of Staphylococcus 
pyogenes var aureus most often present Is 
resistant to penicillin. 

Imdlatloa has been of no value In our 
experience except in occasional limited, 
early fod of cellulitis In these, a tissue 
dosage of 300 to 450 r is adequate, divided 
into two or three treatments. 

Tuberculosis. Tuberculosis of the breast Is 
DOW au exceedingly rare disease. It is in 
variably either secondary to an active dU* 
tant focus or from direct extension of disease 
In tbe underlying costal cage Advanced 
tuberculosis of tbe breast is accompanied by 
mnltiple sinuses and frequently by tovolv^ 
ment of tbe regional axillarj niv4^ Thus, 
the treatment is radical mastectomy 
Plasma Cgil MasdtU, This rare farm of 
mastitis usually ocean in married women 
under the age of forty yean The dominant 
symptom Is pain Thm is usually localized 
erythema overlying a poorly defined buUcy 
mass in the breast and occasionally there Li 
a milky dischargee from the nipple. Tbe skin 
may become aonerent to tbe Trm« i« com 
mofily edematous and retraction of tbe nip- 
ple may be present Thus the lesloo often 
mimics a cardnoma of tbe acute or inflam 
matory typo. Enlarged axillary lyi^b nodes 
of some size may be present Clinicians 
neglecting the confirmatory evidence of bis 
tol^o (^gnosis, have performed radical 
mastectomies for this lesion. Some of these 
purely Infiammatoiy processes, perhaps 
most, are highly radiosensitive. When con- 


possibility of genuine infiammatoiy card 
noma wilh cert^ty However the possibility 
of carcinoma with erythema of over 
g sldn cannot bo excluded. If the evl 
CO favors tbe diagnosis of plasma cell 
mastitis roentgen therapy in moderate dk» 
age is advised, about 000 rads delivered In 
two weeks time. This amount of irradiation 
over such a period usually induces complete 
regresslcin or this form of mastitis. If tbe 
physical findings are not entirely consistent 
with this disorder and in those patients in 
whom this amoimt of irradiation does not 
produce satisfactory re gr e ssi on within three 
weeks, adequate material for biopsy should 
be obtained by a surgical approadi. Should 
cardnemaa be demomtrate^ it is usually 
bloioglcaDy inoperable and best treated by 
Intensive roentgen therapy 

Mammary Duct Ectasia (Comedomastitii) 
This process may simulate cardnoma in 
elderly women, to whom it Is almost tiitiitfd,. 
Tbe process is cbaracteilzed by wide dila 
tation of tbe ducts particularly of tbe cen 
tral third of the breast, in which 
tion of fatty debris is accompanied by dnctal 
and periductal Inflammation and eventual 
sclerosis With severe sderods the ducts 
may become shortened, thus retracting the 
nipple so that the physical findings approxl 
mate those of subareolar carditoma of tbe 
dodi In the early stages, tbe involved 
ducts cau be outlin^ as individual cirsoid 
or vermifonn structures with little or no 
resemblance to a possible neoplasm. In the 
later stages of sclerosis induration and nip- 
ple r et r a ction, eidslon and histologic diag 
Dosls become necessary 

It Is w o rth y of note that all three of the 
inflammatory processes which may simulate 
cancer— fat neaosls, plasma cell mastitis and 
duct ectasia— are believed by some ohserven 
to be variants of the same basic disorder of 
ductal stasis with trauma playing a deter 
min an t part, followed by inflammatory re- 
action to riJgnipfll irritanti. 


fronted by such findings in a married woman 
under forty yean of age with no recent his 
toiy of l i Q torifin, infonnatlan of diagnostic 
value will probably be obtained from one or 
more biopsies of the Involved sldn, indud 
ing tbe subcutaneous tissue, and smears 
froen tbe nlpifie discharge, If present This 
cam be done as an office procedure under 
local If histolo^ study of the 

material so obtained faiU to th^ fod of 
cardnoma cells In tbe skin or s^jacent tis- 
joe or in the smear one can eliminate tbe 


DISORDERS DUE TO ABNORMAL 
PHYSIOLOGY 

PrepubertaJ Hyperplasia. The earliest ex 
ample of hyperplasia of eodocrine origin is 
that of neonatal h^/perpiasia. Almost one-half 
of infants, both n^tii and female exhibit a 
transient enlargement of the mammary disk 
as a result of hormonal stimulation tluough 
the placental blood. In about one of ten 
newborn infant flrit ii accompanied by a 
scanty secretion of ihfn fluid from tbe nip- 
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pic*. Thil Ii>pcrplaila mov ixmtil for ilx 
monllu or nwrc, particularly lii fcmalo nun 
Ing InfaiiU. 

Haro ljutancc* of manuiuuy h\i>erplaflu 
and h>-pcrtropliy dctr/ng the Urtt B\v won 
of life, or KHMllcd pnxodoui mammary 
dcrvclopmcnt arc almoit invarlablv duo to 
hormone-producing neoplasms of llw on ary 
adrenal cortci or or to hyiro- 

thalamic lesions. 

Later in life, and most often from the 
ages of tight to tu-cU'e >’cjn, unilateral 
h>-pcrtrophv unassodalcd w-ilh any rccog 
niiablo cndocrino abnormoJltN Is not un 
corunoo- Such female prcpuwrrtal hiTJcr 
trophy may bo transient or may pcrvlst until 
ubert) (luring wlUch period llw crppoiito 
rcait imdcrgocs development equal to tliat 
of its fellow 

At tlw time of pubert) (Jk.tc arc raro cs 
ample* of /lypcrtrophy of one breast or c\‘cn 
of both. AtlemiUi at control of such hjper 
tropliic abnormalities lia\o been un*uccei*« 
ful and NNhen Uktj are dlsfiguriag, appro- 
priate plastic surgery is indicated 
G>necomabtia Enlargcmeat of the breast 
in male, either unilateral or bilateral is 
most common during the period of puberty 
and after Ibo ago of forty year*. Gyneco- 
mastia (icN eloping during pulfcrty is ordl 
notily traasknt unllatcniL, with an aver 
ago duration of (nncKo to ciglitccn months. 
It represents on adolescent, mammary dy-s- 
plasitt of functional type, sccoudary to tho 
profouDcf change* £n steroid hormono feve^ 
characteristic of adolescence, Tho process 
may bo a diffuse, slightly lumpy or cv<m 
nodular enlargement of the entire gland, 
in which cuso the diagnosii is obvkjui. More 
often, hoivrver there is a <liscrct<3 tumcfac 
tion, usu.illy subareolar in positioa and tho 
area of localized indumti\o chongo may bo 
from cme to toNcrol ccntimetins in diameter 
The Sixiing of a measurable lump froqucotly 
arouses such apprehension in the citnlcinrj 
that be performs on escision for micro> 
scoplc diagnosis. No sucdi action is Decenary 
because malignant Dcoplaiia in tho nvun 
mary gland of the odolescent mole Is uu 
knowiL The differential diagnoses of remote 
chance in boyi at this ago are dermoid cyst, 
Upoma, hemangioma and lymphonglrjma. 
The Only fndientfon is for observation at 
Intervals of several months In only two 
instances in my experience has adolescent 

S mostia persisted and been of such 
as to require treatment, which is 
aueous mastectomy Attempts at con- 
trol of adolescent gyuecomnstla by barmone 


IrLJlmcnt oro unnt'ccsiory Incfftxlivc and 
not willuHit sonMj posiiblo haxardi. 

Gynecomastia dmoloping In tho adult 
male is usttaJly seen in iIkjsc of middle or 
lalo life Is almost invariably unlbtcral and 
is also due to functional cncjocrinologic tlis 
tuHunct. except for rare instances secondary 
to Inlcrvtitlal cell tumor of Uio testis atrophy 
of tho testis, ijypopliyTcul adenoma or aore- 
nocortiail lesions. In bter life gynecomastia 
may be secondary to iKfpatlc dirboiis with 
or willwwJt a liistory of idcoholism in which 
instances tlw lesion pnsumably is duo to the 
inability of tho liv'cr to accomplish inter 
mediate metabolism of steroid Jwrmonc*. 
Examination in the adult should inclu(io 
careful tUTNcy of the InNolvcd breast for a 
threc-iUnumiional tumor j^paUon of the 
testes and Inquiry as to the possibility of 
ctrrliosls of tho liver If a distinct curum- 
scribed, thrcc'dimcnsional tunwr I* present, 
it should bo excised to rule out car^oma, 
althougli, in tho mole, fixation of the sUn 
and pectoral fatda b almost invariably pros- 
enC when live diagnosis of corcinoam is first 
made. Othensiso, no treatment is Indicate^ 
or useful, unlcis subcutaneous mastectomy 
becomes ncccoory for unsighOy edarse 
mcQt 

DyspUtbs of the Female Breast (“Cystic” 
Disuse) Tho dy'splasbs of the breast have 
achieved on uncnvbblo dfrtinctkm from the 
unnecessary complexity bestowed upOo 
them in the past fifty err more years by 
contributors to tJ)C litvauture of surgery and 
pathology A fmv years ago a rough cxnmt 
of the norocnebtuTB cm^oyed in several 
tcxtbools and a score or more of ortides 
showed thirty-eight separate, frequently 
ombi^ous, tonns used to derignote indi 
vidum facets of tho obnomralities of the 
hyperplasia in\-olution cycle in the breaxt, 
all of whlidi are readily dMsiblo into three 
prindpal phases. Some of the nomencbtural 
bbds thus cofnod by fertile mind* oro poly 
syllable and rather accurate, others are 
emnymic and misleading. Even the name 
of a symptom, mastodynio, ho* been com 
ferred on a phase of this complex of dy»- 
pbstic pathology Seme of tlie^ hair split 
ting tags have come to mean different thing* 
to dlffm^t people. An example is the epo- 
nymic d e si g n a ti on of one situation as Scfalm 
melbusch s disease a popular term with 
cl inician s probably for the suggestion of 
erudition implied in the use of so unusual a 
name but which nowadays li seldom used 
to indicate tho process described by 
melbusch. 
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The roost nwiorvable hypotheiii is that all scletojinc changes occur in pcrilobolar 
of tbeso dvtplasias iio matter bow disparate faiWoa, the changes of advancing ude- 
tbeir gnas and microscopic appearance nm) losls may be eatremely irregular Foci of 
be a«er yean of secondary changes, are acinar hyperplasia or mlcrocv^c change 
nevcrtbeless part of an over-tdl pattern The may become circomscribed an3 compressed 
hjgWv variable patterns which develop con by sclerosing reaction. The same sort of 
be correlated in terms of a single compieat of sderotlc reaction may proceed within the 
aboormabties in epithelial and stromal com walled-off area, isolating ctotafoed fod of 
ponenti Valid etiolo^c factors are endo- errftheUal eleroeot* which ma> be byper 
ertoo dysfunction and atypical response la pl^c or cystic, or both. Such circnmicrU>ed 
the ma mm a r y target tissue areas may vary in site from microscopic foci 

No ssidifsictOTy generic term is apparent, to largo areas representing space-ocenj^dng 
except the rather ambiguous eiprcnion em tumors of teverai centimeters in diameter 
pioy^ here dysplasias. The roost ioaccurate In on advanced area of sclerosing rcactioo, 
nrisaomer of all is "chronic cystic mastitis"' formerly hyptaplastic eplthelfom b«»nies 
for these changes ore in no sense i nfl a rrr ma compressed and pyknotie and these com> 
tory Cyrtic dtanges are frequently absent, pressed, distorted, deeplv-stoining cells are 

and if present are more often minor than foe only residual evidence of tbo florid 

mafor so that "chronic is the onlv valid phase of hyperplasia of former years now 

word in this traditional tide "CVstlc" dis- completely overcome fay foe violent intensity 

ease is a lea offensivo miniomer (or at least of & sclerotic stromal reaction. In this 

It dispose* of the implicatlan that the pxoc phase of dysplasia, as in the other* there 

CM is inflammatory but quotation marks may be a histiocytic response lea often 

should be used around cystic for tbo reason some mirmr foci of lyinpoocytlc infiltrate, 

izK^cated. probably responsible for the original deslg 

The dtvisica of the dysplasias into fore© nation of mastitis. Ti^ae are the promiottit 
geoeral groups is accomplished nahiraiiv bv changes in the scferorinc phase 
considerfog foe three dominant aboonnali The least frequent phase of dyplasia is 
ties in foe hyperplasia involotfon cycle the ttertiory or erutfotioe rtapoose, in 

Probabfv foe earliest phase of dysplasia to which the secretory acinar function is dcml 
most instances and fob p<srfijtentiv doml oont Whole lobules of mammary tissue be> 

nant phase in some women. Is that of failure come microcystic, foe secretory profoicts 

of involution, or persistent epithelial h^/per drain freely through foe ductal Mtan and 

pfosifl appear at the nipple to the form or a pseudo- 

Xbo reverse of failure of involution Is lac^forous etumrte which ii rarely profuse, 
hyperinvolation foe epithelium, retber than This form of exudative d)plasia constitutes 
returning to the resting phase underjfoes lea than 2 per cent of all case* and may be 
progressive involutloaary changes with flat regarded ai a variant of tho cystic phase, 
tening end bhmtin^ With thir thoo is apt fo should be emphasized that pure mam 
to develop a ibedoing off (mazoplosia) of niei of hyperplastic, cystic or sderosing 
foe involuted cphhdhun and some secretory dysplasia are rarelv seen Some degree w 
tcndesicy Cystic dilatations appear whicb at ah three phases generally will be found in 
first are microcystic^ as the procea advances, long-stanoing cases of dysplasia. It is com 
probably bv coalescence of small adjacent mou for one phase to be dominant and ft is 
cysts, groa cysts of varying size may do- the variegation of groa and microscopic 
velop. The deiign atioo for this phase eff appearance of acinar ductal and itromal re- 
hvpcrinvoiution is its dominant manffosta spoase which has given rise to tho bewilder 
tion. that of cystic development fog complexity of nwnenciature. For eiam- 

The stromal compoceots of foe breast are pfc dilatation of terminal tubules and acini 
rarelv unaffected b> foe epithelial changes with the fermation of microcysts, usually 
of dysplnaia. la foo florid phase of proUfesa diffuse is tho hallmark of so^alJed Schim 
tive activity there is a concomitant though melbuschs disease. With this, there is 
minor degree of fibroplasia, particulariy in frequently an accompnaying epithelial pro- 
foe periactoar and periductal Ja)-crs ami this llfexation in the tenn^ ducts to form intra 
jtjcra^ reaction is also subject to either ductal hyperplasia, and some degree of jiro- 
fovolution or hj’pcrinvxilution When tbo Uferative acinar hyperplasia which may ipUl 
latter change becomes dominant, progressive toto foe adjacent rtrom* and resemble, 
lIvaliniiatiOT of the cooncctlve tissue occur*, superficially an infiltrative procca These 
^fo cvwtual dense sclerosis. Generally tho changes of ductal papillomatosis adenosis 
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and tnIcrDc>‘»llc formation arc to bo rc- 
gjnlcd on]> as \arioiis phaii*s of hyper 
plticT-i and in\-olutioo rcspwli\-cly In wnno 
arooi ductiii proHfcraUon produces tubules 
w-llh a bhnJ coding, rcfci^ to ui bhml 
duct adenosis, Tlw formation of gross c>-sli 
which arc cHnica]l> pjpablo occurs in 15 
to 20 per cent of w-omcn with d>Tplasla In 
wcnc Instances a c>-st, when exposed surgl 
call) has a bluish color which prompll) 
disappears when the cj’St Is incised or wlien 
the inNesling Ia)cr of tissue Is remoxed. 
The coloration is simply on optical iUmlon 
through tho surrounding fat and paren 
ch\ma but has acquired a special and un 
warranted dignil) b) ibo designation of 
*1jhK>-<lon>cd CN-st " In 1 or 2 per cent of 
women w^lh d)tplasla, tlw sclerosing pltoso 
will become so ox'crw helming as to produco 
a hard fixed tumor occasiortoll) with at 
tachrrvcnt of tho skin, readily mistaken for 
cardjwma. Ex'cn on micros^Ic cxamJiu 
hon, cspcciall) of frozen scetioru tlw ex 
tremo dlstortioo and ijjknosis of tho formerly 
hyperplastic cells nu> mimic cardnoma. 
This lesion of sclerosing aJenorit or adeno* 
outosls, has probably been tho lesion most 
frequently misdiagrmed os cardnoma. It is 
most rcasorubl) Interpreted os an end phase 
of a sextan sdcrosing reaction in d)‘splasia. 

Incidence Clinicall) rccogntiablo d>-s 
plosla of the breast is probabi) present In 
ooe-fourth to ooe-thlrd of white wtjmco, 
based on the recognition of aboormal Indur 
fldxo changes. Too process is jiractically 
alwBVS bilateral by oblectixo criteria, uJ 
though in some kistancci onl) one breast 
may be affected and occaslonaU) but one 
segment of a hreaiL The process may ap- 
pear immediately after puberty but tbo 
great majonty of dysplasias aro seen in 
women beyond tbo ago of thirty years and 
up to tho dimjicteric. In tho poshnenopausol 
yean, tbo process undergoes gradual rcsohi 
tion xrith rare exceptions. Pregnancy has a 
beneficial effect, particularly In tbo nulUp- 
arous woman. The disorder may iiimrove 
remarkably after pregnancy or exen to 
recur entirely 

Symptoms, Tbo most frequent symptoms 
are soreness tendeinesi or exm severe pain 
beginning five to sexen days premenstnially 
and subsidiag rapidly after the onset of 
menstruation In some patients the period 
of distrea Is kmger beginning about the 
ti^ of ovulation each month- Less often, 
the prcsGiting complaint is the s^-dJi 
covery of a himp in me breast with Utde or 
no soreness. It is very comnwo for the 


symptoms to occur in an Irrcgubrl) peri 
odJc pallcm xvith monlhs or cxen a year or 
ijwru between periods of distress. In many 
women tlw sextrity of symptoms is pro- 
foundly inQucnced by emotional stress such 
as domestic difficulties or tlw death of a 
relative or friend from cancer of the breast 
Vhyiical ^nd/iigi. When tho dysplastic 
process is in its early pliasc most often seen 
in younger xxx»men, tlw dominant duingo Is 
most apt to Iw hypcrphsiic The first evi 
denco of such clungo is tbo appearance of 
small foci of abnon^Iy granule or beady 
ihiciening. frcr]uently with tenderness 
sharply localized to tlw area of altered tis- 
sue, In more diffuse forms larger segments 
of the breast show granular or beady or 
almost xermiform InduratixTJ changes, often 
linear in arrangement Sot Intrequenlly 
these changes xngucly rcscmblo a stnng of 
beads of varying size, Tbo hyperplastic 
pltoso of tlw process is that in which pain 
and soamess aro apt to be most distressing. 

More advanced changes aro those in 
which some of the proliferative changes 
Itaxp evoked a sdcrosing reaction of some 
degree and tho larger Icsiooi may now coa 
stJtuto thrco-dimcnsiooal tumors. Such fn 
durotivo changes, howtrxer can reach a size 
of even several ccnUmetcrt in diameter and 
still bo distinguisbable as diffuse induration 
without tho qualities of a ipacc-occupying 
tumor 

\\Two It is difficult to differentiate be 
tween advanced diangcs of dv’splasla and 
a ihrcoHllmcnsional tumor in one or more 
ansas, tho physical findings may be related 
to the lime of tho menstrual cyxlc. 
tioo of questionable areas is best done a 
few days to one week after the onset of men 
struaUoa, Not infrequently what seemed to 
be a three-dimensional lump during tbo pre- 
menstrual period will have decreased in 
size Of disappeared entirely on ro-examina 
tlon after the onset of menstruation. For the 
woman who hoi the symptomatology and 
cl i n i c al Bndingi of dysplasia, a gocxbwork 
Ing rule Is to re-eiamine “tumors' of 2 an 


diameters or less before proceeding with 
fiirglcal approach for biopsy 

When the cysilc phase of dysplasia is fn 
the mJcrocystic stage the physical findings 
are indistinguishahlo from those of the 
hyperplastic or proliferative phase. If the 
cysts begm to acquire some gross size, even 
when less than 1 cm, fn diameter they are 
ust^y evident as smooth-surfaced moder 
ately movable nodules without attachment 
to the adjacent breast Their consistency 
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Figure 6 A, E t Ttd * H ve ph*ae with d ltc h ^ r y trcm idpiJe. Ai*o a ti» praence of p«Ipablo dnct 

or ducti dni run g Involved KEiMt or •cgment* of hceajt No ipfcco-occnpytag tnmor B Dewdopmont of 
dnctal ptptDonutorti In cectnJ dilrd of brent 


dependi on the amount of contained fluid. 
^Vbeo gross cysts reach a of several 
cendmeten, mav be indlstingulsbablo 
from solid turnon If tike tension of me Inba 
cystic fluid is sufficient to distend the vrall 
of the cyst By this time, too the surface 
may seem to be Irregular because of over 
lying indurative change m the surrounding 
breo^ although the largest cysts usually 
remain mobile and unattached to the skin. 

In Figure 0 A Is shown the exudative 
phase with discharge from the nipple Aljo 
mdlcated is a not Infrequent finding m such 
patients the presence of a palpable duct or 
ducts draining the Involved segment of the 
breast fr o m which the pseudolacteal exu 
date originatet. Lacking a spaceoccupymg 
tumor the only requirement in this sltiu 
tlon is a smear of the nipple discharge to be 
^TQTntned only foT red blood cells If red 
blood cellj are not found, the only indica 
tlon Is for periodic observation 

Figure 6 B filustrates tbe development of 
ductal papillomatosis In the cautral third of 
the breast, a ductal hyperplasia produoag 
papillary excrescences of epltbelhnn. Such 
areas of nodular epithelial ductal hyper 
plaxia are extraordinarily fragile and a con 
riderable percentage of them give rise to 
minute anaiunts of icrosanguineoui dlsdinrge 
from the nipple. In this situation, ones first 
effort should be directed toward the seamh 
for a space-occupying tumor If none is 
found, an effort should ^ ma^ 
the ducbd area from wUch the h ««itag 
il origtaaUng. If the origin of the bleeding 


can be consistently demonstrated on two or 
more examinations the involved ductal area 
should be explored as described below 
Otherwise, if me patient is premenopanxal, 
oontlDued observation is Instable, os only 
once Id twenty times will bleeding from the 
nipple before tbe menopause indicate the 
presence of malignant change In ductal epl 
thelhim 

Relatjon of dyipinsiai of the breast to 
cmcuioma. The relation of the dysplasias of 
tbe breast to carcinoina is still controvenuil, 
but tbe evidence for dysplasia as a precan 
oerous process is flimsy indeed. If a patient 
with dysplasia has one breast predominantly 
affected, «lw hm Just as much chance of de- 
veloping cancer in tbe less affected breast 
Our experience includes over 000 women 
with objective criteria of dysplasia vrbo were 
followed for periodj of from two to twelve 
years Only two of these patients developed 
carclDoma of tbe breast under ohtervatioo 
one haH had an excess of mammary card 
noma In her family history Various degrees 
of dysplasia are found in riu^cal fpoamenj 
ibov^g cardnoma, the frequency depend- 
ing on tbe liberality with wblch tlie patbol 
oglst makes the diagnosis of dysplasia, but 
the oolv rignificance of such coeiisteiice is 
that womea with dysplasia may also de- 
velop cardnoma. 

From our present state of knowledge, the 
fbifowfng statements seem pennlssibfo in 
relation to this problem 

The microscopic lesion of blimt-duct 
aA»nrMli may be a precursor to cardnoma. 
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Diso»Dt3i5 Due to 

Tlic u-omon uHh ohjcctho duuigci of 
(l)-ipluita diaonta catxful oliicrvutloH for 
(ho dc\'ck)pnK.'nl of u ilomUianl tvimor \vl»lc|» 
nij> ^ carciivonuu Tlw dc^c^o^)nlL‘nl of Midi 
a fpacc-ocoip>'iiig (unwr p4rtltnilurl> if (bo 
dj-jpluda proci*!! is scN-crc niay bo masUnl 
b> tlw cluOTiic Imluratlvo duingcs, Tlw In 
(cn-ols of ol>M?nullon sliould Iw four (o six 
months. 

bor tho uximun ullli Mcll*ostal>lUlicd 
d>ii)lasla presenting mulUplo ipacc-occupy 
log lumps, good management Is frequent 
ol»c^^•aUon and mcaiurement of tlw tumor*, 
parUculoily If tlw dlagnorix lus Iwen cstab* 
Usltcd b) prior cscblonal blops> \Ian> of 
these lumps Nvill disappear under obscT\a 
lion 

Simple mastectomy Is raid) If c\-cr indl 
cated for manunary d^iplosla as a propliy 
lactic procedure. From uhat lias been said 
above, tlw onl) reasonable prDph>lasU 
Vk-oukl bo bilateral mastectom) a tlicm 
peulic absurdlt) 

Treatment of mnmfmn 7 dytftUulai. TTireo 
main problems uro most potiacat 
The patient •vs-ith S)-mptonu and signs of 
d^Tplosla M’ltbout a thrccHlImenskmat or 
dominant lump. 

Tho patient with a space-occupjing soil 
tary tumor 

Tho patient with nipple discharge, 

WIIEM NO DOMINANT LUMP U PKfcSCNT Tlw 
padent Nvilhout a dominant lump usually 
consults a physician because of soreness, 
tenderness or pain. For at least oao half of 
such mtients a careful esaminaUon followed 
by adequate discussion and cxplanadon of 
the process, is in itself adequate tlwrapcufls. 
The reassurance of learning that the symp- 
toms and the pnwess are not related to 
cancer will satisfactorily diminish tho sever 
ity of tho symptoms. If the Indurativo 
changes are more tVmn minimum, oxamlno 
don twice yearly should bo recommended. 
In women with any degree of pendulousness 
of the breasts adequate support should be 
recommended in tlw form of a fitted bras 
dere. During the period of greatest dl* 
co mf ort pdor to meaitiuatlon, the ina)ority 
of patients obtain great relief from vvearlng 
a braisiCTo at night, for which purpose a 
sleeping brassiere may bo obtained if 
desired. Fitted brassieres should bo so do- 
“ to provide adequate uplift to the 
breasts and relaiation of the suspensory 
fascia. 

These measures of reassurance and proper 
wpport of the breasts will produce satis- 
factory relief of symptoms in at least eight 


AnNOlutiAL PinsioLoc^ 

or possibly nine of every ten patients. In 
(Iw mnaindcr hormonal therapy is usually 
beneficial, clllwr In tlw form or small doses 
of undrogcnlo Iiormono in the first half of 
iho cjcio or progcstcrono In tlw latter lialf 
If an androgen is employed mcUiyUcstos- 
(crono by mouth Is as effective as other 
preparations. It is dcilrablo for tho first two 
montiis to employ Icslostcrono propionate 
by intramuscular Inlcctlon, in dosage of 25 
ing. two or three times weekly for two 
weeks to measi:rc adcriualcly tlw response 
to treatment 

WIICN A DOSIINAVTLUMP U PHESCsT \Vhcn 

a dominant tlirce-dlmcnsional lump is pres 
cnl wilb phy’sical findings cliamcleristic of 
dysplasia clsewlwrc In tlw breasts, a very 
useful preliminary diagnostic measure is 
avpirntion of the tumor os an office procc 
dure undcT local anesthesia. The primary 
objective of (his maneuver Is to determine 
wlicihcT tlic tumor is solid or cy’stla If it Is 
cystic and can bo evacuated completely it 
will fall to refill in at least eight out of ten 
instances and (1ms Uw patient Is spared tho 
dliUeu and expertw of a surgical procedure 
for cidslon In all such Instoiwcs of success 
ful aspiration of o cyst, tho patient should 
bo instructed to return in six weeks for re 
examination If tho cyst has refilled, it Is 
preferable to proceed with ojtcisloa rather 
than to repxtot tho aspiration. Reaccumula 
tioo of Quid may indicate tho presence of 
papillary changes in the epithelial lining. 
The devdopmemt of carcinoma in a gross 
cyst developing in dysplasia is tatremely un 
usual not more thim 0.5 per cent of all 
carcinomas of tho breast give evidence of 
inlracysUc origin 

Tho procedure is simple and rapid. A site 
on tho ildn several centimeters f rom tho 
tumor is sdectod, prepared with 2^ephiran 
sohjtiOD, and on Intracutnneous wheal is 
raised with injection of about 0.6 cc. of 1 per 
cent procaine solution A pnnil jtab wound 
with Q DO, 11 scalpel Is mode through the 
wheal to permit passage through the skin of 
a no 16 needle attached to a 20-cc, metal 
Upped syringe With the tumor held sta 
tionary by one band, the needle is advanced 
throuM the breast until It encounters the 
peripbery of the tumor The needle is then 
flovvly pushed Into tho tumor If tha turner 
is cystic, the needlo usually passes suddenly 
into the cavity after tho preliminary re- 
sistance of the fibrous wall As thorough an 
aspiration as possible is done, the last of tho 
fluid being obtained by combining further 
suction with some flat hand pressure on the 
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tumor A xnvail dr g ii tn g on the puncturo both ductal and acfamr states of d)*tplat1a 
wound can be rcmov'od in t\fc‘cnty four boun. which may resemble doscly a genuine noo- 
Our eiperienco with m^logic study of the piastlc process there is no intent to Icaid to 
centrifoged sediment mim such aspirations these iaioas the dignity of separate entitiet. 
has been so unsatisfactory that it ^ been The fact is bowo%-er mat tbn histologic ap- 
abandoned. The most reliable indicaticn for pearance of some of the more Sorid of 
further action in a succcsifullv aspirated cyst processes may be so atypical as to moke 
is the reaccmnulation of fluid. Interpretation dilBcuIt for the most eiperi 

If the solitary tumor proves to be solid cncec pothologists. This U to say that mere 
rather than cystic surgical cix»*ure for are occasional situatioos where the differen- 
biopsv Is manoatory tinUoo between hyperplasia, ^v^th consider 

WIDEN TiotiaE IS DisauBcc mosi -na hip able and neoplasia is difficult to- 

PSJE. As indicated if the patient with dis- deed. 

charge from the nipple is found to have a Reference has already been made to papfl 
spsu^c-occupying tumor the nipple discharge lomatosis of the ducts and when there are 
should be aisregardod except for cytelo^t focal areas of atypical nodular hyperplasia 
study and pitanpt excision of the tumor for of ductal epithelium tho dlffcrcntlatioa from 
diamosis rccommetsded For tho patient genuine ductal papilkixna may be extxturr 
with nipple discharge and without a threw- dtnarilv difficult Actually tho differentia 
dimensional lump mo next most Important don Is largely academic, fox there is ao 
step is to determine \vhethier or not tho present evidence that dtber hypeaplaitic 
exudate contains rod blood ceJU. If so and papillomatosis or the genuine papillotnas are 
tho sclent of tho ffiictal system from which precancerous lesions- 
tbo bleeding originatess has been locsted, the Atypic&l acinar byporplasia is most often 
involved area should be exposed through a seen where there arc areas of long standing 
circumarcolar i a d stoo \vith the patient under cvstic involution with develomnent of papif 
geoeral anesthesia. Not infrequently bv core Ujv cxcxcscsnces in ihe CTimcHol lining of 
M palpation through the wounu, nodular such cysts a condition re fer red to by some 
involvement of a duct b> papUlarv change as pepiliaxy cvitopbcrrcHii hyperplasia. As to 
con bo digitally determined. Prior to in the ductal Icdouj ioterprotatioRS of such 
cteion, it is possiblo in tome instances to atypical changes ore deferred until 

pass the blunt end of a straight tUn needle permanent sections aro available The diS' 
Into tho orifice on the nipple through which linct crilerln of malignant neoplaitic change 
the bleeding exudes and to pass the needle should be agreed upon by several patbolo- 
aendy into tho duct With or without such gists before radical treatment is under 
localizatloti. a wedeo-shaped resocfkin of token- 
the involved port of the ductal svstem should 

bo done tho radial extent of which should BENIGN NEOPLASMS 

be ooc-third of the distance from the nip- Fibroadenoma (Adenofibroma) As tndi 
pie to tho periphety of the breast If Ihli cated in Tables 1 and 2, this compound nco- 
excised portion of the ductal system falls plasm of fibroblastic and epltbelisd origin cx 
to show a ieiloo and tho patient is pre- cecds ail other benign neoplasms ^ tho 
menopausal, further action is not indicated, breast by a large margin It is the only com 
as the ductal papillomatosis coinddent with mon mammary neoplasm in young women, 
dysplasia of the breast is not Vmown to bo a with o peak of inddence between the ages of 
pxecarwterous process If tho patient Is post twenty end twenty five Fibroadenomas oc 
menopausal the likelihood of bleeding from casioaaHy develop during adolescence a 
the nipple bdng due to ductal curcinoma in few aro seen in vvomoo rnsn thirty years 
crease* proportloriatcly with each dccado of ago up to tho ago of the menopause and 
past the menopause In this imtance. If o nro- they are a curiosity in women in tho post 
binar y conservative ductal resection fails monopausal voan Usually (hero aro no sub- 
to demonstrate a benign papilloma, simple lectfve symptoms occasionally there ma> 
mastectomy should be done, particularly if be slight tradoroess. This neoplasm has 
the patient is ten or more years past tho hi^v diaracterlslic physical criteria in its 
menopause If the excised portke of iho rounu or ovoid shape smooth surface and 
ductflisvstem shows a fully dmrloped malig most of all to its eixtreme mobility within the 
nant k^», radical mastoctomy is tedlcated. tissue of tho broasL As indicated In Figure 
^PteudooeopUMk There are 7 the encapsul^km of fibroedooomas is such 
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that geollc prctfuro over Uw tumor with a 
finger will cuu £0 cosy dirplaccmcnt of Oic 
lump within tJte braut Multiple fibroatlc- 
Donuu are seen b some 15 per coit of pa 
tlentj with thU tumor Appraximatcly ooo 
in fen patients de% clops one or more addl 
tioaol fibroadenomas after the a^^Msmmee 
of an ioitlal tumor 

Tbero is some reasonable cvidenco to sup- 
port the thesis that fibroadcoomus ore refat^ 
to byperestrinism, for these neoplasms can 
be induced in animals by admlnlstratloo of 
estrogenic steroids and it is not uncommon 
to notice theif rapid enlargement during 
pregiumcy Most of the malignant neo- 
plasms known os cvstosorcoma phyBodcs 
nave their origin in nre-cslftlng flbroade 
nomas which usuoDy ha» o been present for 
poiods of five or more years 

Ttcatmeat is that ci any undiagnosed 
three-dimensional tumor of tho breast— sur 
glcal excision. Because of the charocteriftic 
physical findings and thdr predllectlOD for 
occurrence In vtJunger women, the accuracy 
oi diagnosis for nbroadcnomas is greater 
than for other spactHXxrupylng lesions of 
the breast 

Intraductal Papilloma. Genuine benign 
neoplastic growths in the f or m of papilJ^ 
nu4 of the ductal epJthehum are a poor sec 
frequency They occur in women of 
almost any age over twenty yean. The ma 
Jorit) or about three of foior ore located in 


()k> ductal s>’stcm of iho central third of tho 
brensU tho rcmolndcr moro periphearoU) 
Minute papiUomoi sev-em] milllmetcn in 
diameter ma) cause significant bleeding 
from tho nipple. Uirgrr pupiUocuu often 
produce ductal obstruction which, if fol 
lowed bv bleeding into tho obstructed por 
tioo, xvill narull in Knero distention ^th 
(aidcmcas pain and a palpable soft en 
lorgcment Occosionally there will be 
periodic, rather profuse bloody discharge 
nom the nipple at a duct alternately is ob- 
structed ana drains. Infection may compli 
cato ibo picture, producing retraction of the 
nipple and secondary o-xfilary lymphadcni 
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tumor A nnall dreuing on the pnncturo 
wound can be removed in twenty foJor ho\iii 
Our experience with CTtologic *tudy of the 
centrifuged sediment ntMn such axpirotions 
has been so unsatisfactory that It has been 
abandoned. The most reliable Indication for 
further action in a succewfully aspirated cyst 
is the rcaccumulatlofi of fluid. 

If the solitary tumor proves to be solid 
rather than cystic, surgical exposure for 
biopsy is manoatory 

WHDt THTJUt U DOCUABCB FBOVI THE NIP 

PLE. As indicated. If the patient with dls 
charge from the nipple Is found to have a 
spacoKiccupylng tumOT the nipple discharge 
should be olsregarded except for cytolo^c 
study and prompt excision of the tumor for 
diamosis recommended For the patient 


both ductal and acinar states of dysplasia 
which may resemble closely a genntoe neo- 
plastic process there is no mtent to lend to 
these l^ons the dignity of separate entities. 
The fact is bo\vever mat the histologic ap- 


wilh nipple discharge and without a thiw- 
dimeaulcmal lump, the next most important 
step is to detennlne whether or not the 
exudate crmtains red blood ceQi If so and 
the segroent of the ductal syston from >vhlch 
the bleeding originates has bem located, the 
invohed area should be exposed through a 
dr^jmareolar Inclsloa with me patioit under 
ceneral anesthesia. Not mfrequently by care 
till palpation through the wound, nodular 
in>ohement of a duct bv papillary change 
can be digitally detennlned Prior to In 
dsion, it is possible in some instances to 
pass the blunt end of a straight sldn needle 
into the orifice on the mpple through which 
the bleeding exudes and to pass the needle 
gently into the duct. With or without such 
i fVflU-ra rinn, a wedge-shaped resection of 
the involved part of me ductal svsteui should 
be done the radial extent of which should 
be one-third of the distance fr o m the nip- 
ple to the periphery of the breast If ihti 
excised portion of the ducrtal system falls 
to show a lesion and the patient is pre- 
menopausal, further action is not indicated, 
os the ductj pQpillomatQiii coincident with 
dysplasia of the breast is not known to be a 
precancexous process. If the patient is post 
menopausal, the likelihood of bleeding irosn 
the nipple being due to ductal cardnoma in 
creases proportionately with each decade 

C tho menopause. In this mstance. If a pre- 
,ary conservative ductal resection falls 
to demonstrate a benign papillocna. simple 
mastectomy should be done, particularly if 
the patient is ten or more yean past the 
menopause. If the ^ 

ductalsystem shows a fully develoi^mi^ 
nant lesion, radical mastectomy is fadicated. 
PKodoneopUstk Hyperplasia. There are 


The fact is bovvever that the histologic ap- 
pearance of some of the more florid or tbcH 
processes may be so atypical as to mnlai 
mterpretation difficult fear the most ex p erl 
enced pathologists. This is to say that there 
are occasional situations where the differeo- 
tlatloo between hyperplasia, with cntirider 
able atyplsm, and neoplasia is difficult in- 
deed. 

Reference has already been made to papll 
lomatDcis of the dneix and when there axe 
focal areas of atypical nodular hyperplasia 
of ductal epithelium, the differentiation from 
genuine ductal paplllama may be extroor 
dinarlly dlfficclL Actually dw differentia 
tioo is largely academic, for there is no 
present evidence that either hyperplastic 
papiUomatosis or the genuine papillomas are 
prccaocerous lesions. 

Atypical artnar hyperplasia is most often 
seen where there are areas of loog-standing 
cystic involution with devdopiwnt of papu- 
la eicrescepces in the epitheUal linin g of 
such cysts, a condition leJai ed to by some 
as papdllarv cystopborous hyperplasia. As in 
the auctal ledoos, Interpr^tloo of such 
atypical changes are deferred until 

permanent sections are available. The dls 
tlnct criteria of malignant neoplastic change 
should be agreed upon by several patholo- 
gists before radical treatment is under 

BENIGN NEOPIASMS 

Frbfoadcnoma (Adenofibroma) As indi 
cated in Tobies 1 and 2, this compound neo- 
plasm of fibroblastic and epithelial origin ex 
ceeds aH other benign neoplasms of the 
breast bv a large margin. It is tbe only com 
moD mamnuny neoplasm in yoimg women, 
with a peak of incidence between the ages of 
twenty and twenty five. Fibroadenomas oc 
casloxially develop daiing adolescence a 
few are seen In women rrum thirty years 
of age up to the age of the menopause and 
tbe> are a curiositv in women In the post 
menopausal years. Usually there ore no sub- 
jective symptoms occasionally there may 
DO slight tmdemeii This neoplasm has 
highly characteristic physical criteria in its 
round or ovoid shape, smooth surface and 
most of all in its extreme mobility within the 
tissue of tbe breast. As indicate in Figure 
7 the encapsulation of fibroadenomas Is snch 
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•pcdSc ty\>Q (Tablo 3) From llic itajKlpoInt 
of groa patliologlo duingci, Iwwcvcr ol 
mo»t ull of thcM) cominoo cardnomtu pro* 
N’oVo a sdcrostng stronuil reaction of NTirtablc 
Intcnilty v-Mcii U raponilblo for tlio hoitl, 
irregular consUtcncy of olmoit ciglil of c%X’ry 
ten carcinomaj on dinical oxajnlnalioo. 
When tbo jclcrtttiug nrocoM ii odvoncctl, 
the ncoplotm \Wll e^oit a iton) honl ton 
ristCDcy Thii sclcrwlng reaction Ictl to tlicir 
icparatioa in older claMiflcattoni under tbo 
d<dgnatioo of scir^haut carcinoma with llw 
non, diKTcdited ioii>iicntlon Uut inlcnwsclo- 
rotii implied a morp favorablo progno*!#. 
The informali\o value of the ‘'tcirrhoui’* n>- 
actioQ lies iK)t in prognoslt, but in grou diag 
norii It producci on cut iccUon a retractctl, 
gntty furfacc with \'eIIowiih fod renroent 
ing minute iilandj of fat which ha\‘C become 
turrounded and Uolatcd. There are two 
minor \’uriantj of ihlr group tliose U'ith 
mucinous degeacrutiem and Uioto with cpI 
dermoid differentiation represenUng ap- 
proximately 2 w cent and 1 per cent ro- 
specthdv of oil carcfaonmi 
Tbero are four rcco^ablo cell type* of 
ductal carcinoma Vihlau Nvhon predominant, 
ma> permit a favorable progporii. These ore, 
in order of descending importance from a 


prognostic standpoint medullary papillary 
comedo and Puget types of carcinoma- The 
mahllanj <Mrdno»ifl Is more opt to occur in 
women under tlw age of fifty Tbo iumors 
oro frequcnll) bulLy in size and may appear 
to bo cncaps4ilated and often are mistaken 
grossly for fibroadenomas Although they 
may appear to bo liigUy malignant mfero- 
scoplcnlly their prognosis Is five limes moro 
fa\orahlo tlum a\’crago because of their in 
Iterent tendency to remaio localised to tI>o 
breast imd rctdenol nodes for considerable 
periods. Papillari/ ajsladatocarcinoma is an 
unusual neoplasm will) a tendenev to spread 
Uuougltout the ductal system ooJ to involve 
a considerable portion of the breast often a 
quodrant or more. Inadctiualo excision of 
tneso neoplasms may bo followed some years 
later by local rtxuircnco without metastasis 
to regional nodes. The cemedo cardnoma 
is an intraductal process in tbo beginning 
and may remain so limited for many months. 
NccroHc material is extruded into the lutnlna 
of tlw cancerous ducts and on cut section, 
compression will cause extrusion of wonnliko 
masses of necrotic tumor conse(|ucntIy 
its nomendatund prefix. Eventually tb^ 
neoplasms invariably invade mammary 
stroma and metastasize to regional nodes 
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tls thus Imitatlug a cardiKima of the rm 
tral third of the Droast 
Treatment Is the same as for dysplastlc 
ductal paplllamatoxls Radical management 
of this fenon Is entirely unjustifiable, for the 
great majority ore localh^ to a single 
quadrant and the process does not undergo 
malignant transitlocL This latter fact was well 
documented by a study of seventy six pa 
dents with intraductal popiTlnma trrated by 
local exdxlan in whom follow-up for five to 
ten or more years shoN^ed no single 
of subsequent carcinoma. 

Other Bemgn Tumors. Other benign neo- 
plasms are so unusual as to occur in a total 
of not more than 1 per cent of ail patients 
with lesions of the breast Incluoed are 
genuicke Intramammary lipamas { as com 
pared to those developing In the subcutane- 
ous layer of fat) adenomas and a few other 
esoteric Items 

MALIGNAJiT NEOPLASMS 
Caremoma of the Female Breast A1 
though there are some strildDg racial vaiia 
tioni of tnddeDce, carctooma of the breast 
Is the most common form of cancer in white 
women, amounting to about 22 per cent of 
all cancers Uterine cancer r anks second, 
contributing about 19 per emt of total In 
ddence. In women bey^d the age of fortv 
the relative tnddeoce of mammary car 
dnoma increases progrestlvel) with advanc 
Ing age, when plotted against the sim of tbe 
female population iu each decade. Because 
of its natiual hiittny with long duration of 
the In many women who do not ob- 

tain a curative remit from treatmeot, the 
prevalence of this disease or the yearly 
inddence plus the carry-over of previously 
diagnosed cases for exceeds that of anv 
oth« fonn of cancer in the female. A study 
of annual morbidity rates in upper New 
York state indicated five living patients with 

of tbe breast for each death from 
tbe disease. The iocreaie in mortollw from 
carcinoma of the breast in the Umted States 


age-adJusted mortality rate per 100 000 in- 
creased from 19 7 in 1910 to 28 0 In 1940 
but In tbe decade from 1940 to 1950 de- 
creased to 25B. 

Eitolo^ faciori The proximate cause of 
mammary cardnoma is unknown, but there 
are certain factors which are either almost 
requisite or appear iu excess in tbe back 
ground of women developing this disease. A 
presumptive requisite is the exposure of 
the mammary epithelium to the long-con- 
tinued stimulus provided by estrogenic and 
perhaps other steroids for the dm^pment 
of cardnoma of the breast in women de- 
prived of active ovarian funedon before the 

r of thirty Is rare. Cardnoma of the breast 
occurs in relative excess with the fol 
lowing historical featiues family history of 
cancer of the breast, nulliparity failure of 
the breast to perform Its expected physio- 
logic function (lactation) foDowing full 
term pregnancy complications of la^tioo 
and late onset of tbe oimacterlc. It has been 
statistically decaonstiated that cardnoma of 
tbe breast Is more prevalent in women of 
better than average economic drcumitances, 
but this may be i^ated to a lesser degee of 
fertility The evidence from a numiber of 
well-contTolled itudies tn different coun- 
tries lends adequate support to the belief 
that human mammary cardnoma Is fre- 
quently a disease of genetic determination, 
although evidence is yet lacking that it is 
assodated with a maternally transmitted, 
specific agent 

Speculation as to the possibility of ad 
ministered estrogens acting as a causative 
factor is entirely unverified, although it Is 
evtabllsbed that significant amounts of 
exogenous estrogen can produce augmentn 
Uon of an existing, sometimes occult, car 
dnoma. For this reason, it is advisable to 
withhold the use of estrogens in women who 
have a family history of mammary cardnoma 
union their use Is considered eisentiaL 
Women with a family history of mammary 
carcinoma deserve careful survey of the 


since 1920 has been progressive and tho rale breasts at intervals of no len than six 
of increase cocsiderably exceeds that of the months. If the necessity for administration of 
total population In 1^20 there were 0605 estrogens arises it is advisable to examine 
records deaths In a population of 105710 the breasts even more frequently during 
000 In 1948 the mortality was 18,028 in a tbe first few months of medication, 
population of 140rll3,OOO Currently mor CUniad-paiholosic comUriion. Abewt 
Sltv exceeds 20 000 yearly Ncvertbdeif ninety five of each 100 mammary cordno- 
tbe ^e-adhisted mortality is not as dismal mas aro considered by consensus to be of 
as tbw figures would In^cate and actually ductal origin. Of this dominant group nearly 
fn some ai^ there is evidence of a slight eighty are without distinctive rootpbologic 
JecredftS, In California, for example, the features and may bo designated as of no 
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ranU, wilh oiily 6 per cent of lesions orig 
Inatlng in tlw lasl-nanwl area. AppmU 
mate figures aro as liiclicatctl In F/guru S. 

CNmunoN OF local cwt'iVtil Evldcwco 
Do^v avuilablo indicates tluit moit. If not ull 
coiciaoirus of tbo breast luivu their Incep- 
tion as multiccntric foci of mlcmscopic neo- 
plasia, whether of ductaJ or udnar origin 
Most frequently a tioglo area of noren- 
dqma Is irrovcrsiblj InN'oKcd imd with pro- 
gressioa of tlw process there Is a conflucnco 
of tho separate foci, usually ^^^th sonio 
stromal piTxIuctivQ reaction, to produce a 
ilnglo gross tumor when tho phase of clini 
col (palpoblo) recognition Is reached. In a 
few Instances, \vidcly separated areas of 
parencbjTua undergo simultaneous cancer 
IzatioQ and formation of multipio gross 
tumors, most often observed in lesions de- 
veloping during pregnancy or lactation. In 
about 1 per cent ^ ail patients, bilateral car 
dnoma Is present on first examinatioa. In pa 
tients with QoI> a tlnglo Icdoa dcmorutraDlo 
by gross examination, if scores of microscopic 
sections oro examined from iba remainder of 
the breast, other microscopic foci of cur 
emomj w^ occaiioooJly m demonstrated 
(7 per cent) Further evidence of tho bio- 
logic aboormolity which permits the genesis 
of mammAT) careiaoma. U the subs^uent 
development of a second cardiKRna in tho 
remaining breast in 5 per cent of women sur 
viving mastectomy for five or more yean. 
In fact, tho only mjuTimary pathologic amdl 
tioo which appears with any frequency os a 
recognizable precursor of carcinoma Is mam- 
cardrKWia, 

The Interval of time between tho inceptive 
phase of prelnfiltrative neoplasia and its 
achieving such size os to be dinically pal 
pablo (1 an. or even less In diameter) Is 
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unlmowm ibougli It must bo IdgWy variable. 
It seems certain tJwf in at least a few pa 
tients, Ibo prclnvaslvo nliaso is of long dura 
tion In the average lesion ovallablo evi 
deiK.-o Indicates tliat from tlw phoso of 
earliest inflltrativo grow tJi to that or a spac-o- 
occupying tumor is at least six months and 
more prolubly twelve or more months. 

After readiing tluw-dhncnsional size, pro- 
gressive c,\tcmIon into adjacent manunary 
tissue usually occurs and most often la Ir 
regubr pscudopodlc fashion producing a 
liighly irregular surface and poorl> demur 
cated edge Tho rate of growth b not an 
oxpoocnlial of timo period of active local 
growth alfcmating with intervals of little or 
no incrcaio in extent With advaitco of iho 
lesion tho sbn becomes attached, infiltrated 
and eventually ulcerated, with $ubse<iucnt 
secondary infection, necrosis and hemor 
rliago. Deep extension becomes attached to 
(ho pcctorul fascia, which usuoUv acts as a 
barrier to further direct spread, but exten 
ston through fascia and muscle may result 
in solid fixation to tho thoracic cage. In the 
area of tiro axilla, tho neoplasm ma> extend 
directly into and bloclade tho adlloT) space 

Notable vnrlalloDS from this average of 
local Qmvth and extensioD ore seen. In 
somo /oriunato patients, a dilatory progret- 
sivo ductal process will require seve^ years 
to produce a polpoblo mass or to appear 
dinicaJJ) as Paget s disease. In such women, 
dlfscwinatloo of the disease bo>'ood the 
breast is long dela>ed or ma> never occur 
In lobular (adnar) carcinoma and in the 
more fovorublo variants of Hurrnl carctnoma 
(medullary carrinoma, papillary ej’stodeno- 
cardnoma and comedocarcinoina) tiie tend 
ency is toward a walled-off- or even pseudo- 
encapsulated tumor which may be bulky 
but is not actively infiltrating. Such neo- 
plasms aro expansile rather (Hon infiltrative. 
Acute, or inflammatory carcinoma repre- 
sents a florid overwhelming variant of in- 
filtrative caicinoina, with multiplicity of 
origin rapid extauion and the circiilatory 
CDOttestivo changes peculiar in such degree, 
to this lesion. 

A rare variant in local growth ii one that 
may be of great diagnostic difficulty the pri 
mary cardnoma of the breast wiilcb remains 
occult while disseminating widely In some 
of these patients, tho ori^nal lesiou can bo 
found only by serial sectioning of the breasts 
at autopsy Less striking, but more frequent, 
ore women whoso first symptoms are tiwio 
of either regional or distant metastasis in 
whom the primary letfon u so smulj fn size 
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The tenn Paget type Is employed here to situation where the clinical setting appears 
designate those ductal cardnomas develop- highly unfavorable by reason of a large prl 
ina in the central third of the hreast. In mary lerion of long duration yet it has a far 
which the first manifestatloo of the disease better prognosis tl^n the average, Indifferent 
ma> bo the development of scaly Indoratlvo, mammary carcinoma of small size and short 
ercutve or actual ulcerative changes of the duration. Experience has demonstrated that 
nipple and areola, the lesion first described in situ lobular carcinoma should be treated 
by Paget Such involvement of the areola Is by staple mastectomy rather than local ei 
invariably a surface manifestation of an un cldan. 

derlying ductal carcinoma, e%en though no GTadmg of mammary carcinoma. Apart 
tumor may be palpable. In some lnstanc« from reception of the 20 per cent or more 
the same type of dnctal carcinoma may bo lesions of special types destabed above, the 
present without invotvement of the areola, pathologist cannot grade cardooma of the 
This type of mammary cord noma may re- breast with the prognostic accuracy he 
Tnfltn limited to the central ductal area for achieves In most cardnomas of squamous or 
varying periods before metastasis occurs epidermoid variety The histologic Incon 
The m^ omloous type of mammary car slstendes are well illustrated by the med 
onoma is that referred to as acute or fr» nllarv variant In which an “anaplastic’’ 

fiommatory carcinoma The lesion is a highly mlcroscopdc appearance is belled by a 
anaplastic variant with a rapid rate of growtn favorable natural history The patbologirts 
and wide lymphatic anboUzatkra at an early recognition of these variants frequently 
stage of the process OhrtructloQ of the is based on a combination of gross and 
subdesmal lymphatics by tumor emboli pro- micTDscoplc features. For the remaining 
daces cortgestloQ with erythema and cam- malodty of cardnomas It is possible by his- 
monly some degree of lympbedema of the toV^c criteria, to label a few as low grade 
overlytne skin. In some instances, no de in degree of malignancy and another small 
finable Uiree-dimamonal tumor is present, group as having a hi^ grade of malignancy 
as the rapidly advancing neoplasm produces because of rtrildng anaplasia. These relative 
a diffuse indurathe change In me con extremes of hlstol^c architecture account 
flstency of the affected pcrtloD of the breast for probably not more than 10 per cent or 
’The cofiy excuse for recogpaMng this as a sepa 12 per cent of the nonspecific cardnomas. 
rate form of mammary cardnoma Is the Thai a ma)oT fraction or some 65 per cent 
ominous prognostic Implicatkm, for this Is a are processes which the pathologist cun 
surgically incurable form of the disease identify onW as cardnoma, posxlMy using 
Acute cardnoma Is more often observed in the word “ductaT to Indicate probaole epl 
premeuopansal women and Is particularly thellal cell type. In these Instances informa 
frequent In thc»e cardnomas developing dur Uon of more prognostic value can be 

ing pregnancy or lactatioci. It is lai^elv for secured from the pathologic extent of the dls- 
thii reason that cardnoma of the breast In ease and the combined facts of histarv and 
young women Is believed by many to be of physical all of which permit a 

unifonnly bad prognosis. The fact is that, limited evaluation of the biologic prede- 
excludlng those cardnomas developing dur tannlnlsm inherent In the host-neoplasm re- 
ing pregnancy or lactatkm, the prognosis of latanihip for each Individual patient A 
moTTiTYiar y cardnoma in patients under the further reflectloo on the llmltatlom of micro- 
age of tnirty is somewhat more favorable tcopic grading Is that, even in the few 
thnn far those of all other age gnxips com- mammary cardnomas histologically tepax 

able as hi gh or low grade in degree of mallg 
Carcinoma of aanar origin. Approx! nancy the subsequent course of the disease 
matelv 5 emt of mammary cardnoma ox occasionally belles the histologic assump- 
hiblts histologic feataes consistent with on tions. 

a^nnr orlglD tnd these lesioos are desig Pattems of local grovthy regtoital and 
nated as lohidar cardnoma. Most often they distarU metastasis A distinct excess of car 
ore ilowlv growing neoplasms which usually dnoma Is found in the upper outer quad 
have attained some ctmsldenible size when rant of the breast, over 40 per cent orlgiDat 
first i fCTi. They have a distinct predilectkm bg ta this quadrant Next most frequent are 
fnr Irmff-delavcd metastasis to regional the lesioos of subareolar ori^ accounting 
Moplasm is seen more com- for over 20 per cent In rapidly diminlshlDg 
voancer women than b those of lequoxce of ritual frequency are the upper 
go^jop. It typifies an occariooal fauiCT lower onter and lower inner quad 


monly In 
the older 
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pupation for the area* of jLdctal tavoKo- 
mcnl ij a spread Uirough Uw paru\cftcbnJ 
\*CDOui sj^tem TIh! sumo route probably ac- 
counts for cerebral metastasis os It docs for 
cerebral in\T)Kcnicnt in broncliogcnic car 
dnoma and pulmooarv abscess. 

Tbo \Tiricgations in patterns and bming of 
the appearance of metastasis arc inespH 
cable Acti\-ntioo of sU.l«.lal metastasis may 


occur thirt> or more >cars foUox^’ing radical 
mastectomj In some patients a solitary focus 
of metastasis \vin b<xun>o <mdcnt, partlcu 
loil) in boQc^ one month or jears otter pri 
mar> treatment, and Nsdl come under prompt 
control by paIliati\-o management, with a 
subsequent period of j'cars of clinical qul 
cscence ensuing. At the other extreme, in 
numerable sites of roetastails ma> erupt with 
cipIoii\‘e biologic force after apparently 
successful treatment, with lethal effect In 
months or m-en ueeLs 

Finan> there ore not infrequent Instances 
of spontaneous arrest and regressioo of 
metastatic mammary carcinoma, exen uben 
u-ldjespread. In some instances, tho pbo- 
nomenon is duo to a *blologlc adreoalcc 
tom> * or total replacerneDt of tho adrenal 
^ai^ by metastasis. More often, snoobme- 
ous control is of short duratloa anu duo to 
Inexplicobto dun get in host tumor reUtion 
shi^ 

Bxo/ogir predetemunum^h^ <Uterm$$UMnt 
of ftaiuraJ history The traditfotui philos 
oph) of surgeons and other cUnicLins in 
respect to tho curability of cancer m ftca- 
enu In past decades bos been epitomize by 
an almost litualbtic slogan, “carl) " fliitmnri* 
and “early" tr e a tm ent "Early" has carried a 
dual implication— that if tho elapsed time 
from first recogniboo of the primary neo- 
plasm to initiation of treatment Is short, 
tho extent of the disease is more likely to bo 
limited and the prognosis moro faNxirable. 
The more extreme adherents of thJi form of 
d lnica l evangelism have reduced the natural 
history of cancer to a situation of enviable 
nmpllcity the extent of a neoplasm is in 
direct ratio to the lapse of hmw since rec- 
ognizable onset of syToptoms or signs. 

Actually there are a fevv foimi of c anrf»r 
fa which such a direct spatial-time relation 
sfap exists, but mammary carefaoma is one 
of a number of ma|or tuimnn cancers which 
provldei convmcfag refutation of sudi cllnl- 


eincBioQt cnrtlulk) ind “cure'' are med 
tbefr ab«hite mimi, I e, tho toivlval of the p*tient 
toOowin^ deftnMvo treahnent nntH (rtwr. 

cauJO and without dem<m*trabU enrl- 
Oeace of realdual or reconent carctnoma by autopsy 


cal pragmatism. As indicated previously 
(Iterc arc raro instances in which a primary 
carcinoma of tlw breast never becomes of 
sudi slzo as to be dlnically discoverable 
wliilo the occult focus disseminates widely 
wlUi IcUuil effect In sudi an extreme In 
stance as far as llw original source of dis 
COSO is cooccrocd, there is zero-delay on the 
dav of dead) in terms of ritualistic adher 
enco to "early" diagnosis. Or IJk; patients 
initial symptom may be pain due to skeletal 
mctaslaiis from u carcinoma of the breast 
so insignificant in size as to escape any but 
the most meticulous exominabon. 

At llic other extreme of tho biologic scale 
ore tlto mammary carcinomas so dilatory in 
growlh, so late in development of metastabe 
potential that simple mastectomy w-ithin 
tlueo years of recognition of a locid abnor 
mality usually could achieve a euro if one 
could recognize dlnically such biologic slug 
gishness of growth. About 20 per cent of oU 
carcinomas of the breast make up this group 
of biologic sluggards of neoplasia. Reference 
to Table 3 vviD indicate tl^ a substantial 
portion of the slow -growing neoplasms ore 
pathologically recognizable as processes of 
ox»ro favorable prognosis. NVhlle the varixmts 
so indicated in Table 3 add up conveniently 
to 19 per cent. It h proper to recognize 
that not all of these neoplasms actually 
pursue a more favorable course. Also some 
of tho ^nulndv slow growing carefnomas 
arc of nonspecific type, and rw cUnfcnl or 
pathologic critena are ayailable to charac 
tcrizo these less ominous, neoplastic may 
cricks. 

Mammary carcinoma provides the roost 
variegated pattern of h uman cancer of any 
major organ site. Rdatiyo accuracy in evof 
uadon of "early diagnosis" of the disease can 
be secured only by determining tho total 
extent of involvement in lenns of time ( dura 
doo) and local space-occupation (size of 
primary lesion) 

Of these two factors, duration is least rell 
able, for obyioui reasons common to most 
historical data. With on adequate sample 
however such data have some yulldity The 
more objective factor Is provided by actual 
measurement of the primary neoplasm in a 
series of surgical specimens provided by 
radical mastectomy Both of these factors 
of "carllness" are most readily tested by cor 
relation with the presence or absence of uTtl 
lory nodal metastasis in the same surgical 
specimens for this is the important sfaglo 
prognostic criterion fa operabhs lenons. 

When tho ailllaiy noefes ore witfajut evi 
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as to be detectable only by careful nramtna 
tkffu 

Secoodary chan^ within mammary car 
cinoma are most dependent on rapidity of 
m\vlb and slxe and are pronortional to 
toth. They indude areas ^ W^otrhag© 
ronca of necrosii and secondary infection. 

In a fe\7 patients, sateQito eutaneoua 
nodule* develop from subdermal lymphatic 
tumor emboli, an ominous sign. 

BEaovAi- UETASTASXg. A^dJlaiy lymph- 
nodal metastasis has been of prcdocoiiumt In 
terest for two reasons one anatomic and the 
other cUnical. With the hugest group of car 
cinomas ori^ating in the upper outer quad- 
rant, tnittaf regional metastasis most fre- 
quently occurs through the axtllary {prtn 
dpal) pathway to the axillary and retro- 
pectoral tkodes CarcJnomai p'^fhnory to Oao 
lower outer quadrant have a similar pre- 
dilection for axillary spread Even the lesion* 
primaiy in the medlAl hemisphere may toko 
the oiiilary route of earliest dlsseminatloD 
those to the upper toner quadrant ore as apt 
to take the axillary os the totemal mam 
mary pathway while toose of the lower 
toner quadrant more often spread by the 
latter route. The prtmary oooplaxms or sub- 
areolar origin are unpre^ctable and mat as 
seems logical, spread through the subareolor 
lymphatic plexus. 

From a surgical standpoint the standard 
procedure of radical toastoctemy produce* 
only the axillary group of Ivmph iKxles for 
histologic study The presence or absence 
of demonstrable farvolvement of oxiDary 
nodes determtae* the final ( pathologic) stag 
tog of the operable case and also offers a1 
teria of considerable value in prognosii 
Current tovestlgattve studies of the value 
of internal mammary node dlssectioo, to od 
dition to conventiooai mastoctesny have 
focused interest on the frequency of metaita 
sis to these superficially located, tatrathoradc 
nodes Of tlu»e cardnoma* origioattog to 
the medial qoadrjujti and operable over 50 
per cent have set up such deporits, while 
about 20 per cent of those to the lateral 
qufldiunts mve so disseminated 
The subciavicular node* are least com 
monly involved of all the regtoaol nodes and 
fuch spread is usually concomitant with 
lupmclavicular nodal deporits 

It should be emphastosd that boto the 
nipradavicutor and other cervi^ nodes, m 
as the intenial mammary chain, arc not 
pjciQnal, bat distant nod« to tiw tr^i^ 
both by anatomic and biologic coosiden 
ttoas. 


The mechanism of lymphatic spread is 
usnally by embolization, seldom by pennea 
tiOQ 

DOTAjrr siKTASTASii. Fof tholo instances 
to v^diich 0 sequential sort of spread is the 
pattern, axillary nodal involvement is fol 
lowed by supraclavicular deposits, then fay 
modhuttool nodal metastasis. Or througli 
the internal mammary pathway dir^ 
spread to the pleura and pcdiapa lyropban 
gltte pulmonary tovoh-ement represent an 
anatomic seqnexKS. 

The vagaries of remote diiseminaticm are 
such that any orderly progressive sort of 
spread is seldom dcmouitrable From a prac 
ticol, dtoicol standpoint, U it euenlisl to 
remember that any tpread beyond the true 
regional nodet is almost inoariably an in 
dicoiion of generalLed dispose Thus me 
ttistosii to a single supraclavicular node, his- 
toIog:icslIy pxov^ is as ominous os spread 
to otiier more dis^t sites It seam equally 
certain that occupation of a smglc node to 
the internal mammary chain is of smilar diro 
Impost The <liss«:tiOD of snch nodes will 
probubh prodoce no tocrease to c?urability 
and little to tho woy of paliiatioc 
Of greatest izoportcnco to tho dfaddan is 
a knowledge of the most frequent sites of 
distant metastasis, so that on intelligent 
search moy bo made both to presumably 
operable, primary cases and to the foUowHip 
of postoperative potleuts From combined to 
formation provided by clinical and autopsy 
studies distant sites may be listed in the 
following order of descending frequency 
Mediastinal nodes, lung and pleura 
Bone 

liver peritoneum 

Adrenal 

Brain 

Ovaries 

It is also helpful to have fa mtod tho sites 
of predilection of skeletal metastascs which 
by order of diminishing frequency are 
Ribs 

Lumbar tptoe, pelvis and upper femora 

DotmJ, cervical spine 

SkoU 


Upper hiuneri and scspolae 
Skeletal metastasis from cardnoma of tho 
breast is prodomtoantly osteolytic, althou^ 
some osteoblastic reaction is common at the 
odvanctog periphery of bony lesions. Occa 
slonally osteoblastic metastasis is seen, 
though rarely is it as idcrosfagly eburnated 
as that common to deposits of prostatio car 
dnomo. 

It ir «>f-toter«st thft tho only rational «x 
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Icii sccuro basil ooo inay jpaculalu tliot Ow 
dctcrmlnhig facton gostming ncoplaillc og 
gnjstis'cncsi or Iwit rciiilunco nwy rcacJi 
baci (o (he gcQrtfc fnltcritonco of ()>o )«*( 
This U to say that tlw bclwvfor of a nco- 
U d^'noiuetl by 6«?nctlc factor*. 

From the clinical klondiwint it seem* 
obviou* that tlto growth pattern 1* citab- 
Itihcd long beforo the symptomatic stage 1* 
reached and ihu* for practical purpose* Is 
prcdetcTDilnctL The growtli potential of Uw 
Dcoplarm, arrayed agalrut whatever defen 
sive reaction* are excited in the host, ek'd! 
tuate* in a biologic complex which deter 
mines the natural hUtorj of tha dUcate. For 
the clinldan, this constitute* biologic pro- 
determinism 

From all of this. It is apparent that bio- 
logic factors, more than tM Umo of treat 
meat, the ilzo of the neoplasm or CNon llw 
typo of treatment, rT>o*t profoundly influ 
cnee prognosii Thi* does iwt mean hou 
e\Tr that reasonably prompt, effective treat 
ment Is without importaoco to the worrum 
with carcinoma of tbo breast, both for cam 
tive and palliative Durposes 

Indicated in Table 5 is on estimated dis 
tiitnition of 100 patients based on factors 
inbetenl in biologic predctcrmlnlsm Twenty 
individuals would luve a favorablo result, 
Qiuolly comtivij In effect, oven with some- 
thing short of ideal treatment, at any time 


up to three j'car* after onset About fifty five 
of each 100 have neoplasms of lilgli growth 
iwtcntial and Inadequate host resistance In 
whom regional or distant rnctastail* i* cstab- 
llslicd beforo tlw primary lesion is clinically 
apparent In Okj remaining bvcnty five there 
Is iho relationship l)ctwccn time space-oc- 
cupation and metastasis implied in the tradi 
Uoaal concept of “early** diagnosU. For these 
hvcoly five women tlw extent of llrcir dis- 
ease is indeed a function of time, it Is for 
this grom^ tlmt not only prompt, but adc- 

S iuatc, cllcctlvo treatment ma> mean tlw dtf 
erenco betweeaj euro and failure between 
life and on early dentil. 

Tlicso concepts of mammary carcinoma 
lead to the folknving conclusions 
Only In some twenty five of each 100 pa 
Ucnti will “early" treatment, b> detection of 
a small tumor of short (known) duration 
contrlbuto to curability 

In seventy five of each 100 patients, cura 
billty is established by natural liistory (bio- 
logic predctennJnlsm) not by factor* of 
duration or local spatial extent Twenty of 
sudt pati 0 )t* are ruBdily curable fifty five ore 
iDcurablo, and for biologic reasons in both 
instances 

Clinical ovalualioQ of curability which 
is to say operability should not bo inffu 
enced by duration or U>e ihce and extent of 
tho primary neoplasm. Some losloni of Jong 
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TcMr y MtMtmtrf IncUmrt *f Simfn 
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1 
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55 

45 

>l-« 

motuhs 

35 

65 

>6-12 tncauhs 

58 

62 

>12 

moothi 

22 

78 
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FlfiMT* 9 HelatioQ of ciza of priamy cArdnoRU 
of btcfltf to InvTilt'eaKot of rdUuy nodes by mkTt>- 
scopic exunioatioo (it*ge I P dom »gkiivt( tttgo 
n P nodes imtilved) 


dence of mctastoiis by hixtolo^c otflmtna 
tion of all dlscovonible nodos, ^ aeoplosm 
is from tbo standpoint of tbo mrgkxil sped 
men, limited to the breast and desigoatM as 
stage I P (patholodc os compared to clioica] 
sts3igiAft) If axillary nodal cnertaataslt is 
prenw histologically the process is stago 
U P 

The relative incidence of stages 1 P and 
n P is related to the kru^vn duration of the 
tumor in Table 4, based oa data btsm sev 
eral soorces It U obvious diat lesions of 
very short duration (thirty days or less) 
have a distinctly better promorU than da 
lonS'ceglectcd tumors the relative iiKidfince 
of uvoroble (stage 1 P) coses being 55 per 
cent and 22 per cemt respectjvelv However 
after s (Hay of one month, there is no dg 
nifleant c4iango in the incidence of axinary 
citendoo between the remainder of the first 
six-mondi period and the next full period 
of six months. 

For successive iacrements in tiae of the 
primary cardnema, as shown in Figure 0 o 
comparable ritnatiM is demoastralcuL With 
carcinoma of the breast |iiJt within the ran» 
of palpability (1 cm diameter or less) the 
prognosis is most favorable, hot even in fu(4i 
very “early* neoplasms, over 50 per cant 
have already seeded into on© or more asiHary 
nodes. The obverio of this coin of 

rhf.r. 1 ^ again reveals that fraction of Jess 
ominous growths when the primwy tumor 
haj aeWe^ the Impresilve diraeniloaf of 
more than 5 cm, diameter 23 per cent of 
mch patients are yet without regional (axfl- 
liuy) nodal metastasis. The progress in 
trntial eartent from more than 1 to 3 ot 
to 5 cm,, is a period of gn^ dur 
tog which no change in incidence of regional 
jngtostaslj Is evident 

One reason for this seeming parodox is 
that the more rapidly gro^ft 
ofioplasmi tend to provide the patient with 


more disturbing evidence of local or legiooal 
abnonnallt> than do tho less aggressive 
tumors Snch sbiJdng signs as rapid local 

S /th, erythema or ede^ of tbo skin or a 
i tmdo in the axilla bring moat women 
unfavorable lesions to tireatinciit in the 
first few weeks or months after onset iJoro 
of the group with slowly progressive tmnors, 
procrastinate and after many months of 
delay may stiH present cvidroce of local 
dise^e only Thus the “airly* cases of 
short duration include a disproportionate 
oamber of unfavorable cazteers obscunng 
Uie tme value of “eariy" troatmeat for ion» 
patients. 

The natural history of untreated cnrdnocuk 
of the breast nmv becomes easy to cssnpfe" 
hesd when considered in the light of the 
foregoteg information. From several sources, 
th« percentage of patients surviving with- 
out treoiment ore, in round figures as fol 
Imvs 


\KAKS ru CXKT 

1 75 

3 40 

5 20 

10 5 


Here again, the figoro of 50 per cent sur 
viva! at five years is roost topresrivo, point 
ing once more to that froctlon of dilatory 
neophums of Jmv growth potectial ami illtle 
or even no capacity for metastasis. 

The sum of this evidence constitutes in- 
exorable proof of a hoit-DCQplasm reiiUlott 
ship by which a balance of power is estab- 
tUl^ between the inva<iod aiwl the invader 
Tho biologic factors invoJvod in this strugglo 
for survival are unknown, but tbo ovidoico 
also indicates that tho struggle is decided in 
the preclinical phase of me disease and 
probably during its earlievt inception. On a 
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in\-ol\emcnt, and oWdcnco of kiu 
growtli potcntiiL 

B \forc cxtcnsicc axilknj and ufK 
ciallu apical nodal incolccincni 
Aiiilar> Dodo, bulky or adlvcrcot 
to each other or to the tkio. 

Lymphedema or cr^ihema of iho 
Dionuoar) «kfn^ iodudliig “Infiain- 
nutory’ carclDontL 

OtlKJT evidcoco of a paltem of 
rapid growih, 

IIL AZi oilier cata Regionally rcmole or 
dixiani metaxtaxis 
This group ladudei patient! with 
FTutioa of the breast to tho chest 
>^•011 

Metastasis to supradaviculor nodes 
Contralateral gsillar^ metastasis 
Thoso with distant nietastasis 

Cijnfral staging of Icstoos ifi operable 
is only a ’a-orVing evaluation of tho 
cUseosa in respect to aiulaiy metastoiU. The 
histologic detennloadoa is tho final diag 
ztosix. Xvhore differentiation of tho tAt) is 
necessary a capitalized C or P is used, for 
Clinical or Pathologic Staging 

The inaccuracy of clinical oaluatioo by 
competent indivlduali is apparent In numcr 
oui reports, of \vhlch the following data oro 
repreicntativ’e. For each 100 women with 
carciooma of tha breast undergpmg radical 
mastectomy dinfrail impression cooccroing 
axillary nodal disease >viU be in error to the 
extent indicated below 


100 PATturti 
OmOAL KVAUDATTOaf 


Su(e I Q — 
I'QcnMCDpk Dx 


Sufc II Q— av 

I 

M Icj qp o ppk Dx 
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II P—27 


np— jj 


\ 

IP— TO 


7 " 

Su*c I P— ^ Stage n P— » 

The clinical error is greater in the direc 
tion of inability to detect lymphadeoopatfay 
found by gross or microscopic exammatkm. 
In brief the experleoccd cUntf^nn % "falso 
negative evaluation of axillaiy nodes is 40 
PCT cent, uhile his “false positive" error is 
only 15 per cmL The nsual cause of a “false 
positive coodusioo is the presence of large 
nodes secondary to inflammatory reoctloii. 

in a few centers effort toward securing 


moru accurate information on tiw citcPt of 
tho disease is pursued by obtalrilng Ij'mph 
nodes for biopsy from tho scalcTic and inter 
nal mammary areas, prior to radical maitcc 
tomy If sucii nodes arc found to contain 
metastasis, noJUatlvo treatment Is cmpkJycd. 

Initial cluiical inivUigalion. The patient 
witli a tumor of the breast which may bo car 
cinoma dcicrscs careful prcUmlnary study 
the extent of which wilf bo indicated by 
symptoms and physical signs. The rcactioo of 
many pliysldans toward an undiagnosed 
lump in U>c breast is as emergent as that of a 
fireman tow’ard a blazo in a gasoline re 
finery From what has been said abo\c con- 
cerning its natiiral Itistorv it is obvious that 
carcinoma of tho breast docs not metostasizo 
ox-cmight or for tlmt matter in a fortnight 
Tlio fire engino" approach to the undlag 
nosed lump in tho breast is more apt than 
iM>t to bo a disservice to tho patient, both m 
respect to proper management and tho pa 
tients nsj-aiologic reaction, 

Tho foliowing informatkm, all of which is 
rclcxnnt to phases previously described in 
detail should be secured 

1 Xncnvn duration of tumor 

2. Observation of change in oxer 

what interval 

3. Observation of redness of tl-tn, change 
In size of breast 

4. Change in appearance of nipple or dis- 
charge Uverefrom 

5. If premenopausal, whether the breast 
is sore or lump) prcmcnstrually oixl the 
present phase of the cycle 

6. Fertility lactation and oboonnalities 
thereof 

7 Previous operations for mammary or 
pelvic pothologio coaditions 

8, Family history of mammary caroDoma 

9 Inquiry concerning symptoms wbiefa 
might indicate metastatic involvement in 
common sites 

a. Persistent cough, or dyspnea (medias- 
tinal, pulmooxuy) 

b Pleuritic typo of pain (pleura, ribs) 

c. Pain of recent origin or altered chorac 
ter paiticulaiiy if persistent, which may bo 
referred to sites of bony metastasis (ribs, 
spine, pelvis) 

d. Headache, vertigo or visual disturb- 
ance (brain) 

hi addition to meticulous survey of the 
breasts and regional areas gaaal pmmfnQ 
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(luradon with extecuive local lexioax ore 
curable 

Effort should be mode, irt each pahent, to 
ovTiluate the biology of the lesion in tenas 
of historical (approximate rate of growth) 
and physical (local, regional and distant) 
indications of curability or incurability 

If it were possible to provide the most ef 
fcctive treatment now possible for all pa 
tients with a minimum period of delay (one 
month or less) the maximum theoredcol 
curability would be 45 per cent 

Smgo of diseoit Sta^g is ibe effort to 
express the extent of oisease end is of 
vital importance for It determinos both treat 
ment and prognosis There are two ap- 
proaches to staging, clinical and pathologic 

1 Clinical ttage* Every primary (un 
treated ) tumor or the breast which may bo 
cardiioma and apparently operable should 
be regarded by the cllnidan prooperatively 
as cancer and such survev caethoos as may- 
be indicated are employed for evidence o£ 
possible rzretastssis Qinicol staging it highly 
Inaccnrate even In the most competent cf 
hands. 

2, Pathologic stages Tho pathologist s ef 
fort in determining spread of disease is more 
accurate thm the tdlniclaas but usuoUv is 
limited to s study of the operative spoci 
men from operable coses Mo&t often, of 
course the specimen Is the product ot 
radical mastoctany from which the roost 
ijoportaat prognostic infonnahon secured 1* 
ti« prcsctvco ot absence of axlUars nodal 
metastasis. Not less than fifteen and up to 
thirty or rooro axillary nodes should be focuul 
by careful search, without clearing of the 
specimen, after an adequate axiilary disscc 
tioa. The prognostic value of the ftadlngi 
can be increased considcrabU If the surgeon 
tags the axilkry apical poriaon of the speci 
men during the diisectloD The axillary con 
tents then become divisiblo into three op- 


The most valuable and most logical dfoi 
cal classification of an> cancer when its 
mode of dissemination permits is that which 
axpresses three pcaaibfe riages of advaace 
of tho disease 

I Limited to primary site 
IL Regional nodal involvement appaf 
ently present 

III Distant metastatic foci arc demon- 
itrsted beyond reasonable doubt 
In some situaticuis os in carctooma of the 
breast some subdivision of regional spread 
to tndicQte degree of such extent is useful 
and pracricaL For cllnJcg] osefuloess adhef 
enc© to tho basic concept of three stage* 
seems of obvious value mthough some cU^ 
ilflcaticau of more complex design, such as 
Portmann s, or© perhaps more accurate and 
are widely eroployed- 
The deficieaicy of any dlnical staging is 
that ft represents only tne ckmonstrablo eS 
tent and locatioa of disease at the moment cff 
evaJuatiofi. It gives no bint of the iJnetio 
phase Of tho growth potential of the aoc^ 

K im. For eramplfi, hvo potienb may eJ 
it primorv tumors of the some rise, and 
comparable degrees of axillary lyrophade- 
nc^thy yet in one there will be historical 
inionnation indicating no change in size of 
orient in six months while to the other the 
mammary tumor has doubled in size to 
three months and the nodes have developed 
in a matter of weeks If tho history of th« 
latter patient is underscored by obfecUve 
findings of edema ot farytivemak, one 1% con- 
fronted with an entirely different neoplasm, 
biologically cansidered, than m tho other 
bent, even though t^ spcUal occupctioH 
neoplann is nearly identical, 
tocai^rated in the foBowtng outline of 
clinical staging are some consideratioiis of 
biologic variability in stage U This outllno 
has been used for some years at the Lof 
Angeles County Hospital 


proximate areas 

Leoel I“Belo\v tho tendon of the poctoralt* 


minor 

Level ll-Posterior to this rtructure 
LtpH Hf-Aplcal area, above the pec 


toraiis minor 

Tho prognosis become* prognsssivelv worao 
with the demonstration of nodal roetastosia 
from level I to level IIJ 
OccarioGfllly histologic study is necasap^ 
to determine spread of disease beyond tho 
area of conventional radical mastectomy 
n«at fmiurolly tbiough aeWc««l blow f 
,mpect2! fupracU.’taJlor cootrjkt 

aalMillaiy node, or ildn noduto 


Cbntcai stager 

L DUcow limited to the htvasi 

May include patients with mlninumi 
change* wi the skin (early retraction) 
without actual cutaneous infiltratloa. 

II Primary lesion of brant wUli clinical 
evidence of metastasis to adiksTy 
nodes or more tfvtn minimum in 
ooloement of skin, or both 
A. Axillary nodes are discrete ho 
axlilary lymphadcoopathy 
Cutaneous involvenient with or 
without ulccraUan. hot cancoad' 
tsint with little or no axiUaTy nodal 
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dlagnojllc measure, prior to polllatlvo rudlo- 
thcrupy or chemoUwrapy 

Iti success Is entirely conditioned on tlw 
interest and cooperation of the pathologist 
liiij implies dtho- an interest in cytologv or 
attention to detail In tho fixation and sul»o- 
quent processing of the sU\cn of tlssuo sub- 
mitted In conlTOit to routine proccduro for 
larger blocks of tissue. 

CUMCAL lABORATOnr PBOCEDUnES. Ul>- 
fortunateb U)cro Is os \ct no spcdBc lest 
for any typo of cancer Nor do any of tho 
current efforts In refinement of nonspecific 
serologic reactions offer sufficient promUo of 
rcIati\T3 accumey for routino clln/cai use. 

The tcdlmcniaHon nlc in tho absence of 
concomitant and particularly iaflainmalor^ 
1 j of somo value os it is usually 
elevated in mammar> cordiroma if the pri 
mar> lesion is bulky or If there Is mom titan 
minimum axillary nodal spread. Remote 
metastasis Is olm^ invoriabi) accompanied 
by hl^y aboonnal rales. 

While not as voluablo on indication of 
skeletal metastasis as is acid phosphatase In 
prostatic cordDOOia, the olloillno form of 
this enzvme Is present In canccotmtioas 
above the aNTrago range In some six out of 
ten women Nvlth bony metastasis. When a 
patient ^vltb a known enreiooma of tbo 
breast has syroptoens consistent \v1th such 
metastasis, consistently elevated levels of 
sennn alinline pJtOfpluila4c on t \>'0 or more 
dctennlnationi are almost oonfirmatofy of 
skeletal or hepatic metostosts, regardless of 
roentgenograpnic findings in respect to bone 
detail. 

The woman who faces tho posslhllltv of 
an operative pnxedure for cardnoma of the 
breast requires both physical and psycho- 
logic evaloatioo 

Physical evaluattou Only severe con 
comltant disease or extreme icnilih' tod 
deterioration ihould interfere with tho 
choice of surgical troatraenL In women with 
cardiovascular dis e ase, adequate medical 
work up is indicated, but rarely should It 
cuujUtnte a contralndicatloo to radical mas- 
tectomy Careful medical management bo- 
foro, during and after operation is, of course, 
^datory Tho same attitude should hold 
for patloits with diabetes or other maior 
medical problems. 

Age, as in any other major surgical \en- 
tu^ is more a matter of biology £an chro- 
nology Some women of liity-Sw are more 
iraoescent than others a decaoo or t>vo older 
Tho mere fact that a woman ha« survived 


past tho l)lbllcal tlircc score and ten is 
usually evidence of a biologic forllludo 
ulifcli will carry licr safely llirough a radi 
cal mastectomy no matter how frail she 
may appear Wo Iiavo had an experience of 
two patients post nlnclv years ot age, both 
of witom Irnil a smooln convalescence fol 
lowing a hurried but radical mastectomy 
one of ll>cm surviving four y’can to dio of 
coronary tlirombosis wltlwut clinical cvf 
denco of rccmTcncc, 

Psychologic evaluation To many women 
tho prospcctivo mutilating effect of mastec- 
tomy seems for more drastic and much 
more diiBcuJt to accept than tho most cs 
tensive sort of intra-abdomlnal ojvcratlon. To 
such women tho breasts are more closely 
Identified witli physical Integrity than are 
any other structures savt} those of the head 
and neck. Sucli on attitudo is not peculiar 
to )-oungcr women or to iboio whoso physi 
cnl attributes would command admiration. 

In any \vt)man ll>cre will be with rare 
oxceptions more than o little reluctance to 
face tho situation. Curiously cnou^ the 
problem is apt to bo less difficult when the 
patient has lud prior though unrelated, 
ma|or operations. 

For ms own protection the surgeon must 
Inform tho u'oman with on undiagnosed 
tumor of the breast that a mastectomy may 
be required, no matter how remote the pos- 
sibility mav seem. However in most patients 
it seems desirable to create the impression 
that tbo necessity of a radical operation is 
unlikely even In tho presence of almost cer 
tain clinical signs to tho cootraiy' an un 
verified clinical diagnosis of cancer Is 
psychically damaging to the patient and 
nazordcmi for the cl^don 

When tho diagnosis of cancer Is estab- 
lished, tbo frankness %vith which the situa 
tico is discussed, or the evasions which are 
fOmetiwa almost mandatory must depend 
on tho rhnfptfln s attempt to evohiate the 
emotional status of each patient, with help 
from the family when av’allable. The dl 
oirian i effort In psychotherapy amateurish 
though it may be, Is as lateral a part of 
management as the technic^ details of 
definitive treatment Large doses of op- 
timism warranted or not, are salutary ad 
Juvonti to physical therapcusls. 

Alethodf of Treatment Since the early 
years of this coituiy radical mastectomy 
as onginoHy describe by Willy Meyex and 
Habted, has been tho definitive thmpeutic 
meastiro for operable cardnoma of the 
hreait In the part hvmty year, n growing 
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don occa^onally s1k}\vt signs of possible im- 
portance in relation to metastatic sites. 

Hepatomogaly 

Asdtei 

Neurologic, sach as Homers s>’ndrotno 
due to pressure on the cervical sym 
petbeilc chain by enlarged, deep cor 
vical nodes, or signs of cranial neurop- 
athy from cerebri metastasis 

Ovoriim moss 

Abnormal si^is in examtoadem of dio 
chest with advanced intrathoracic dis- 
ease are relatively unimportant, as 
roentgenogram of the cb^ is isa mora 
accurate 

RADKJGBAPinc nTTDiKs. Thc absolut© pro- 
operattve requirement in every patient wi^ 
an undiagnosed tumor of the breast is roent 
geoograms of the chest preferably anterior 
stereoscopic and lateral views Seme 
authors emphasize routine skeletal iurv<n’s 
but the yield of positive findings is so low in 
primary asymptomatic coses as to be en 
tirely out of proportkm to the burden im 
posed on the radiologic Isboretory and tha 
cost involved If the tumor Is of question 
able operability a simple form of beno tur 
voy should be dona. Tfaii may consist of a 
large ( 14- X 17 inch ) anteroDOSterior film of 
the hrmboaacxal spine and wlvij and a slml 
lar large film takWi laterafiv Providing tbo 
previously mentioned roentgenograms of the 
chest have been made with adequate pene- 
tration. tho ribs and thoracic spine arc roe 


breast subjected to tho procedure fail to in 
dicato any advene influence. 

Tbo value of needle biopsy is limited to 
those instance* in which tho material lo* 
cured is diagnosable as cancer either by bis- 
tolo^c or cytologic techniques Nf^ioc 
findings arts calucleu When cardiKana is 
detennined by needle biopsy the procedure 
obviates the necessity of a preilminary biopsy 
and rapid frozen section in the operating 
room reducing the doratiem of anesthesia 
and operation by fifteen to thirty minute*. 

For almost fifteen years the resident staff 
in Surgery and Radiolo^ of tho Tumor 
Surgery and Radiation Ti&TaiJy Service* of 
tho Los Angeles County Hospital has em- 
ployed needle biopsy as a routine roeaiuio 
in tumor* of the breast dinicoliy conshtent 
with carcinoma. Ibe relative simpUdly of 
the techniquo is evident fresn tho fact that 
after a month or so of esperfcnce, performing 
several needle biopsies weeUj tl^ residents 
usually obtain samples as satisfactory as 
those secured by more aarpcrienced indi 
Wduak 

Needle biopsy may be done by one of two 
methods 

AspiratioQ of the tumor by a Urge>calfber 
needle and cytologic study of smears from 
the Rfplrated material 

Securing a core of tissue from the tumor 
by one of severdl spedal needle-type de- 
vices of which the most commcoily used ii 
tho SiJverman needle Tho core of tissue is 


sonably visible. If the patient bos symptom* 
■which may be dne to skeletal metostosi*, 
additicoal appropriate studies should bo or 
dcred. 

It should bo remembered that the radio- 
graphic method is a study to shadows and 
considerable destruction of bone mav be 
present without evidenco of radiographic ab- 
Dormality even with technical w«k of high 
quality and expert toterpretation It ha* 
been estimated, by study at outopsv that 
two-thirds of the cHometcr of a vertebral 
h^y to the exposed plane is usnally de- 
stroyed before ractailatic focus become* 
apparent on the roentgcnognim. ainlod 
evaluatioo of pain is thus of great Im- 
portanco- penistcot, localired pain of in- 
creasing intensity with tha added evidenco 
of elevated serum alkaline plWuta« ^y 
be as siffiificant as a questionable ar«» in a 

Tbs tWEtloJ of 

.«.dle btopjy are entirely ipccubU.re and 
.everal rejioiti concoming loog-tmn Mo™ 
nmv patteit, n-ilh cancel of Iho 


placed In fixative and processed by histo- 
logic technique 

Of the two rootbods the histologic method 
h preferred by tnost pathoIogiiU. 

Our cnnxiderablo experience, as indicated 
above peermits these conciusioas coucemtog 
needle biopsy 

Successful use of tho technique requires 
leasonabiy frequent practice. He who *010 
a needle biopsy several times fa a year is 
likely to have a low opinion of the pro- 
cedure Unless ooe esa use needlo biopsy 
we^y rather than monthlv It is better to 
rely on open, surgical biop*> 

In turnon subiequently established as 
corefaoena, needle biopsy should produce a 
jxwltive report xoven out of ten time* 

It Is prdferablo to limit the technique to 
tumors clinically suspect and 2 cm. or 
more fa diameter 

It is of greatest value fa confirming a 
diagnosis of carcfacraa, for the record, fa 
patients with inoperable disease and without 
superficiai lesioos suitable for conventional 
biop5> It is, therefore a highly apiuopriate 
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If Uk 3 biologic concept! cnuncUlcd am 
\aHd, b> whicli luprachvicuLir ncxlo In 
NoK-ement Is os ominous os more distant 
metastasis, such surgical licrolsm may bo 
only of palliative, ccrtalnij not of cunillxx, 
xalue. 

Eitremo pessimism lias been the kc>-nolo 
of recent writings of some biomdriclana 
who maintain tliat no cllffcrcnco In survival 
stutiilics Is rcllcctcd following any mctlioit 
of treatment Such conclusions are Iconoclas- 
tic boUi b> the statistical mctlmds cmploj'cd 
and tlw foiluro to dHTcrcnUalo between sur 
of long duration with and without 
disease. 

All of those viewpoints are inspired by a 
growing recognition of tbo inaJcqiuLC> of 
presently ax'oilablo treatment for mammary 
carcinoma. Nevertheless until more effoe 


Ically uxtcniivc process At least failure of 
a stage lib lesion to regress with a moderate 
dosago of irradiation will Indicalo that bet 
ter palliation will Iw secured b) opcrallvo 
measures cltltcr simple or radical maslcc 
(omy 

In practice tlw therapeutic lest of rodlo- 
senslttvity in stage Ilb cases mo) be cm 
p)o)cd as follow^ Tbo primary lesion is 
treated through two opposing portals the 
axillary nodal disease llutnjgh a single direct 
field. Dail> treatments arc given to a total 
of ISOO r to 2000 r tumor dose to tbo pri 
mai> (breast) lesion and 1000 r to the 
oxilio, in a p^od of fourteen to eighteen 
days At tlw end of Uiii trial period, the 
primary radiosensitive cardnocna should 
show a 40 per cent or mom regressioa by 
mcosiuTancnt, with similar reduction in tho 


tive, physiologic or cbcmolhcrupcutic mctli 
odi become avTiilablc, conventional radical 
mastectomy remains the definitivo measure 
for operable, posslbl) curable eases Tbo 
dinlcbins primary rcsponsibllltv then is to 
sqwalo operable from Inoperable eases. In 
opoability mav bo established dtber oo 
technical or biologic considerations, an effort 
which is attended only b> rcUtivo success. 

Referring now to tbo rlfnfcal clouiflcntioo 
of mammary carcinoma previously outlined, 
stages I and HI present do problem Stage 
I without dialed evidence of spread 
yond tho breast, requires immediate radical 
mastectomy Stage III. with extension bo* 
yond tho homolmeral oxilU. is eligible for 
palliative treatment 

Tbo varying degrees of local growth and 
axillary nodd Involvanent constitutiog 
stage II may tax the judgment of the most 
experienced clinician. Combining consfdora 
tions of physical findings and attempts to 
assess the rate of grow^ the claisification 
employed here divides stage II lesions into 
two categories 

11a. Eligible for Immediate radical 
tectomy 

Ub. CategoricaDy inoperable 
Tho primary protJem in stage lib eases Is 
to filter out some lesions w^ch, though 
cHnicnlly unfavorable especially in relation 
to the extent of the primary ledon, may 
nevertheleis secure a better palliative and 
even an occasional curative result by rod! 
cal mastectomy 

This filtering process can be accomplished 
with a fair degree of accuracy by employing 
hradiatiem os a therapeutic test In gesierah 
radlosenridvtty Indicates biologic incuraba 
Ity and, conversely radioresiitance may 
mean a more favorable progDosls In a clln- 


stio of a.dlJar\ nodes. This degree of radio- 
sensitivity indicates genuine incurability as 
well as tho probability of latis/actory local 
and regional poUiotivo control bv irradia 
Uoo a full course of roentgenoUxTapy is 
then emplo>ed. Failure to respond to the 
therapeutic test usually Is an indication of 
a leu ominous growth potlem and radical 
mastectomy may be imdcrtaXm with suit 
oblo addidooal postoperative irnuliation de- 
pending upon microscopic findings In the re 
moved oxUlory nodes. 

Histologic confirmation of the diagnosis 
of cardnoma should precede any therapeutic 
lest of nulJosensitivit) even though the cHn 
leal evidence seems unmistakable. Stage Hb 
cases, owing to tbo extent of the disease, 
usually present areas of InvoK'ement permit 
ting biojTsy under local aneitbesia If the 
cUoidon does not employ needle biopsy 

Surgical biopsy Tho surgical approach to 
undiagnosed tumors of the breast wbetber 
dinicaJly suspected of cancer or not, should 
be made with the patient under general 
anesthesia by a surgeon wbo is competent 
in radical mastectomy with the stage set for 
the latter procedure if it is indicated. The 
key figure in this setting is tho pathologist, 
wbo must bo skilled in the preparation and 
interpretation of frozen sectioos An expert 
enced surgical pathologist can mAtn an 
exact frozen-section dlagnosli in a high per 
centage of breast lesions, but such accuracy 
is a pnxiuct of training, experience and, 
above oil, interest in assuming this respon 
slble role Failing these requircmenli, either 
because of disinterest or aWoce of a full 
time pathologist in smaller hospitals. It is 
best to do eidiional biopsies and await the 
preparation of paraffin sections If the sur 
goon has had adequate training in gross 
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rccognltton of unfavorable biologic factors, 
such as outlined by Haagensea and Stout, 
has emphasized a group of patients tech- 
nically operable but categorically inoper 
able. StiU roore recently the therapeutic 
pendulum has s\vu£ig in two opposile direc 
tions One phiiosopnj represented by the 
work of MeWhirter and his associates at 
Edinburgh, favors operative treatment by 
simple mastectomy followed by intenstvo 
roent^iKitherapy to the reglo^ lymph 
nodal areas The end results after Svo and 
ten years reported bv MeWhirter are equal 
to those after radical mastectomy but two 
practical objections to his procedure are ap- 
parent 

Iho letvel of doiago (3700 r tumor dose 
in three wedcs) employ^ by MeWhirter is 
far more intetiiire than tliat cu5tomaril> om 
ployed by American radiologists In actual 
practice only a small minority of radiologists 
in tho United States whose major or ex 
elusive interest Is in radiotheropv will be 
willing to empby the Intensive treatment 
and meticulous pknolng which ore required 
if the results reported by MeWhirter are to 
bo achieved. 

External iirodlatioo of this intecsitv re- 
gardless of the quality of the beam, results 
hi some sequelae in a fair percentage of 
patients, the hazard of which beonnes 
greater with survivaJ beyond five vean after 
treatment Although the inddcncs and se- 
verity of pulmonary fibrosis are comfderablv 
las than were preoicted, and although radia 
tiOD osteitis usually is not of rigutflcant im 
portance, tbe telangiectasia aoJ atrophy of 
tbo skin ore a source of distress in some 
women In whom such changes boconw ad 
vancod- 

The main disadvantage of tho MeWhirter 
technique is tbo fact that every woman >vith 
cardnoma of tbo breast is subjected to tho 


lamo intensive radiotberap> rc^dleu of 
the absence or presence of invorvement of 
ariHir y })mph nodcj, which cannot be de- 
termined in tbe abs«co of axillary dissec 
tion As has been described above at least 
SO per cent of ^Uents even with the lesions 
of lar^ longest duration, 

itlll have DO evidence of spread to tbo re- 
irioaaL axin^ nodes. When the prfmar> tu 
Sor is smaU (in the range from 1 to L5 
csn.) SO per coat or more of patients are 
without aiiUary •prod. Th^ tho 
aoptlootim of radtatloo therapy srifliout 
.SmI Uowledgo of tbo ptoenco of ro- 

EiomJ mehutorU i* "o mmocoKtiry ororctio 
lot itroowboro bet^-ero twrot> flva imd 
afty of rooh 100 worom. It i. equally ob- 


vious that the routine use of radiotherapj 
is of IK> value in those potiaits in wht^ 
spread is by humoral ramer thmi by b"®- 
pnotic channels. Tbo MeWhirter teennique 
also employs routine irradiation of tho chest 
wall in the customary operative area of a 
radical mastectomy Inasmuch as only 5 per 
cent to 15 per cent of women in most scries 
of cases exhibit cheat wall recurrence, this 
also indicates on unnecessary amount of 
irradiation for about eighty five of each 100 
patients Most dtnidans who employ port 
operative xray therapy following radical 
mastectomy prefer that tbe chest wall not 
bo irradiated so that in the event of local 
recurrence there will have been no impair 
mcDt of skin tolcranco for local irradiaiicio. 

Assuming that crude five-year survival 
foBowing radical mastectomy with intoili 
gent luo of postoperative iiramation is equal 
to that reported for siinple mastectomy and 
routine irradiation, nxdical mastectomy re- 
mains tho preferablo procedure in view of 
tlie preceding consid^tioas Two recent 
rqxirtj coficeming significant number* of 
patients do indicate that tho standard radi 
col mastectomy produces results equal to 
or superior to those reported from Edia 
burgh. In 1957 Watson reported on 629 
patients treated In SaskatcbeWi from 1944 
to 1949 and, although smaller in number 
than tho group reported by MeWhirter It 
is nevertheless a comparable experience, as 
it represents over 85 per cent of all the 
breast cancers in this Canadian province. 
Tho five-year oxide survfvai was 48.3 per 
cent with radical mastectomy and almost 
routine use of postoperative Irradiation, 
compared to 42 per coat for the Edinburgh 
series In 1958 a report of 8390 proved 
cases for 1935 to 1953 in Connecticut (Ryan 
et ol ) showed an imprervement in five-year 
survlvTil from 463 per cent for tho first 
sevcD-jtair period to 51 0 per cenL There 
was a sigoiBcant difference favoring tbe lur 
vhal of patient* treated by radical surgery 
over those treated by limited surgery 

Tbe rev erso of this approach is tbe super 
radicalism curreutiy employed by some sur 
geosis in tho United States, in which the 
standard jvoceduro of radical mastectomy is 
extended to induds one or more of the 
following 

Homolateral neck dissection 

Dissectioa of tbo internal mammary chain 
of nodes 

Contralateral mastectomy 


Tb« umo mty b« MJd o( utRsiy Afmn.ttnn, 
bat ooe otAxtU thdnby bsportrkst progty»rto ta- 
fon»tk«, ti well u said*nc» for tfon. 
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Various inciifonj ma> be cinpIo)ctl In 
radical mnslcdoiny dcixmding on the kxa 
lion of iIkj primary IcsIoil \Vhcn feasible, 
varionls of the transvciso (Slmvart) or or 
rovihcad (Grw.nough) Incisions arc inoro 
occcptaldo from a cosmciic klundiwUit limn 
iho Meyer Holslcd type. 

Irrigation of iho opcrutlNO area before 
closure with a solution of some clicnwtlkcr 
apcutic agent has been employed to on in 
creasing citent since 1957 cdtliough con 
dusivo evidence of its value is not yet 
csfobliilKnL Various alkylating agents have 
been employed, but the substance \khidi 
seems most promising for Uiis purpose Is 
Qorpactin ( monoxydiloroscnc ) 

Closuro or the \r‘ound must bo done rvith- 
out undue tension on the thin kkin flaps. 
Split thickness sUn grafts may bo requlr^ 
but in the mafority ^ patients a more sails 
factory closure Is obtali>cd by using ibo 
adjacent skin- This is accomplished by slid 
Ing flaps, usually from lateral and lower 
cental areas. 

posTOPEHATTvr CARE. PostopeniU'‘e care 
li coocemed mainly with ris-o important 
objectives wound booling and function of 
the arm. Although the primary contribution 
to iKaliog is rvound closure ^th minimum 
tension, a departure from the customary 
ocdusi\-o typo of presrure dressing has pro- 
duced a dls^ct increase in primary beawg. 
A no 2S Hoblnson (hard rubber) catheter 
wltii four or Bve additional opoilngs cut 
into the distal 6 cm. of the tube, is inserted 
through a stab wound beIo%v tbo axilla in 
the posterior axillary line for dependent 
drainage The tube is fixed to the $1^ with 
a single suture, whidh should also moke tbe 
stab wound alrtighL Negative suction 
throng tbe tube is started in the recovery 
room or even in tbe operating room if there 
has been more than an average aroount of 
generalized bleeding. Negative suction Is 
applied, preferably through a power-oper 
ated source such as tbe Pratt-Chafflu unit, 
maintaining a constant pressure of about 
— 118 mm. of mercury although tbe usual 
two-bottle Wongmsteen suction can be sub- 
stituted. This achieves early fixation and 
revat ntl a r ization of skin flaps with for 
geate effectiveness than is accomplished 
W pressure dressings. Suction is maintained 
for three to five days or until the amount 
of exudate recovoed In tbe trap bottle is 
leu than 100 cc. in 24 hours. On the second 
postoperative tbe patient Is tau^t to 
dlicocmect the Robinson catheter from tbe 
tube to the suction marblnfi fo that fLw 


can Iwvo increasing pcrfods of ambulation 
and no restriction in nathroom privilcges- 

NcgalJvc suction Is employed and no 
dressing of any sort is used, as it has Ix-’cn 
demonstrated tlint complete exposure of the 
wound provides a combination of clry'fng, 
cooling and electrolyte and protein environ 
ment which Is most IkmUIo to bacterial 
growtlu Assuming that liierc has been me 
llculous edge-to-edgo closure the wound be 
comes scaled In less than two hours. During 
tills lime a nonslcrlJo bath towel may bo 
placed over tlio wound to absorb the early 
exudate. In tlic recent experience of ono 
group this combination of negative suction 
and exposure of the wound has produ(a?d 
better than 60 per cent primary healing in 
over 100 radical mastectomies- Antibiotics 
Imvo not been employed and there is no 
conclusive evidence of their value as a 
routine postoperative measiuo 

Active motion of the ann should be^ on 
the day of operation- Tbe most valuable 
single excrdse in prompt rccov’ery of func- 
tion of the aim is brushing tho hair The 
patient should have a hairbrush within 
reach constantly and be encouraged to 
spend much of her time using it She should 
aim ot being able to make Um full sweep of 
tho brushing motion on the opposite side 
of tlio head in five to seven days after the 
operation- More varied cxerche* arc of 
vdue later 

Ambulation should begin on the evening 
of operation and increase daily 

aiEXIOniCBAFV SUPPLES riNTAHY TO BADI 
CAL iiAiTECTOXiv CoIq oTid his associatcs 
have provided convincing evidence that in 
animal cxperimenti hee uxrting cancer cells 
can be destroyed by chemotherapeutic 
agents given intravenovisly or intraperi 
lODcally Tho early resulb of controlled 
human tests, in which randomly matched 
postoperative patients who have or have not 
rcceKcd such chemotberapy are compared, 
appear promising. It is still too eariy to 
evoluoto tho results, 

Raduiiion thrrapy ruppiemcnlary to 
radical masiectomj This Is a therapeutic 
Issue with contradictory statistical evldeiK* 
concerning its value. The Issue is clouded by 
tbe reports of some surgeons who, with a 
lamentable lack of objectivity ordtt radia 
tion therapy only for patients with stage 
n P cases with extensive axillary di^asa 
Such bios results In comparing unfavorable 
with favorable series of rather tban 

mjMsnring the effectiveness of irradiation in 
on stage U P cases. The techniques of post 



360 


The Breasts 


Chapter 14 



Figttrt 10 Incifkita far orplormlkn ood bk>i^ 

1 Corvcd tr«oi«r for iaswn m the centni thir^ 2 
kod 3 Corvrd periphend fockhm*. 4. Infruoamniery 
fnrtrinn far dvrply located tumoru 


pathology he will bo able to mate a dlag 
norb on the pbytlcal feature* of the cut 
surface of at least ioven of evT?w ten car 
dnomaj 'Whether be procccdi witii a radical 
mastectomy without histologic coefirmatkra 
Ij his own rc*poii»lhillt\ for there will bo 
rare totancasi la whlcn the moit typical 

E fiadings ore not verlBed bv bbtoIogSc 

gi 

inettiont for tomors in different areas of 
the breast are indicated in Figure 10 Radial 
incisions ihould be avoided, for they are 
more prone to keloidal reaction and stretch 
ing than any other and are frequently sen 
sitive, ov’an painful For eipbratlon of the 
central third of the breast, including the 
ductal area, the curved areolar incision per 
mit* wide ojqxwuro by reflection of skin 
& 2 pi and the lesnltant tear Is almost mvlsible 
after a few months in OKWt patients An 
inframtutunary incision, to expose the under 
surface of the gland for a deeply located 
tumor is disadvanta^XHU if a radical mas- 
tectomy is indicatol 

For tumor* with the physical criteria of a 
proccM, or of smali sizo (In order of 
1 on. in diameter) ezcisional biopsy is 
preferable. In all Instance*, a mar^ of 
adjacent, apparently nninvolved tissue 
,hcHjId be removed with the lesion, e%ea 
thou^ it may seem encapsulated, in tumors 
clinically suspect of carctooma, incUkmal 
biopsy has theoretical advanUge* fewer 
IvnSatio radicle* are divided and there la 
a l^^haiard of cancer cell* being spread 
in the wound or on glove* or instruments 
-raaixiQUE or i>iC3*ionai. uiopst After 
prcpniaaon and diaptog of tbo are* le- 
gnired for radical maatcctomy tho lurgcra 
L. a MCOKlaiy diaptog to !«« «po^ 

t«Iv the site of indsion- An adjacent <hapo 
on which the instrument, em 


ployed are placed, to be discorded if cancer 
is pment Incfrion is tnacla through the iktQ 
and directly doivn to tho surface of the tu, 
mor Retractor* are placed to expose the 
losfon adequately and. with a scalpel, a 
wedge of tne tumor is excised. If the grow 
appearance suggests cardooma, tbe site of 
biopsy may be dectrocauteiited, hemostasis 
completed and tbe sldn closed tightly while 
awaiting tbe froieo soctioo report If the 
tumor is not carctooma, skin Eap* are re 
fleeted and the entiro leikm excised with a 
margin of adjacent tissue. 

If cardnocna is confirmed, tight do*ure 
of the sldn is foUoived by eJectrocoagulatioo 
of the Itoo of incision Biopsy instrumcnti 
are discarded, as are the dmpe* around tl^ 
inciiional area and any wash basins used, 
glove* aro changed anu tho entire operative 
area is repainted ivith antiseptic 

If rapia froxen-section diagnosli is not 
available, at least one study has indicated 
that there is little, if any IniKience on prog 
nodi by first exdsiog tbo tumor and per 
foimtng radical mostcctocoy for corctocana 
two or 7T>ore days later With either ap* 
proach, tbe most important consideTatioa is 
meticulous attentioo to tbo “aseptic* sort of 
technique outlined above for cancer cells 
can be implanted, even in donor site* while 
grafting s^ Some postoperative iocol re- 
currences ore probably due to a similar 
tnechaniim. 

Radical mastectomy This proccthire re- 
quires Q x>rccise kooivdedge of anatomy oikI 
mctlctdout 3<ihcretiC9 to operative detail. 
Competence to tho procedure is acquired 
oidy by training and experience. Cwdinal 
reqaireiments include 

I Wide reflection of thin ikto flaps to 
the area of the primary lesion 

Z. Reflection of sldn flap* beyood the mid 
lino anteriorly to the posterior axillary line 
posteriorly to the clavicle above and tho 
upper are* of tho rectus sheath b^w 

3 Stcrifico of both pectoral muscles m* 
Jot and minor 

4. Meticulous arillary diuecticai, inchid 
tog tho sheath of the axlBory veto. If nml 
tfple enlarged nodes are found around tbe 
oiillnry vein, its re*cctk« will permit a more 
llioroogh diisoction than is othenviio pos- 
sible. Resection of tho axillarv veto entails 
no increased hazard of postoperative edema 
of tho arm, provided x-ray therapy U oerf 
employed, 

SoRw itodia habeste that Sve-yrtr mrvtvil in- 
CRUn la p top ort waci to the luiinbcT al herrph oodc* 
fooad in the furglck} loedxDen. 
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lions aro tlwic uHtli rcctirrcnl or inrt islntlc 
folknvinR definlllvo Uxalnvcnl ulw 
also require noJIlalixo core ;Vj almost one- 
half of opermk lUticnU dc\clop a'airrcnco 
or metastasis witltln fisc >can after radical 
ntastcctomj it is obviotjs (hat iwlliallvo 
ntanagcmenl is llw dinidani nulur prols- 
1cm. 

At present lulllaliso trcitnumt dcpaids 
on ctmlrol of (Iw disease !»> irradiallon and 
therapeutic alterations in steroid inetahollMn 
with surgical procedures for reinovTil of local 
or rcgfoiul disease ocoip>ing a minor luit 
sonK?tlmei useful position In gcncrah iho 
best palliation u-dl ho secured h> conser\a 
tlon of tlw tltcrapcutlc anununlllon resers 
ing the largcr-caliber and nwre drastic bul 
lets until tlvo less spcctaciiUr shots luvo out 
lived their usefulness. Tlms» nunv wxnnen 
respond wvll to roentgen oil scrap) of sue 
cml\-c areas of metastatic instiUcmonl over 
a penod of ) can, before the disease becomes 
so dlsscralnatoU us to indicate Use need for 
hormonaJ tbcran> 

With this philosophy in mlrKl, the foHoys 
ing outline of Ukj management of irwpcrablo 
roommarv cardnoma uas reccnll) developed 
b> the Subcoounitteo on Dreost and Ccoital 
Cancer Commlttco on ncsearch, American 
Medical Association 
A. PaHiallce Ra^iloihcrapy 

With omJ exception inoperable brca$t 
carcinomOt tcheiher primary or reairrent 
OTui/or mcloilallc iwiopcratlc^ d/ouW 
have preliminary palliatice Ircolmcnl by 
radiotherapy if the domlnani letlons arc 
encompastable by this modality Tho ei 
ceptlon Is that of metastatic lesions (not 
local recuiraico) of soft tissue in women 
five > 00 ^ or rooro poitmenopausaL For 
these patients primary palllativo treat 
ment by estrogens Is preferable. The 
^tmenopousol phase is defined as that 
roUowlDg tho last menstrual period, or 
what may reosonabl) be accepted as 
such. 

E\en in this situatkni, hosseser moder 
ate doses of irradiation will produce more 
rapid regr esito o than If estrogens alone 
are employed. It should be noted that 
soft tissues" Is employed to designate 
such sites as lymph nodes contralateral 
breast, chest wall or subcutaneous areas 
in any part of the body and does not 
Include vUceral metastasis. When cm- 
ployed concuTTOid) %vith the initiation of 
heumono therapy a tumor dose of 1000 
rads to not more t han 1500 rads seems 
to bo entirely adequate. 


All mafor areas of skeletal Inyolvcmcnt 
wilh sipiificaut udglit bearing fuiKtlon 
sluHild luvu dm Ixmcfit of x radiation 
regardless of ollmr inanagemenL Lairgo 
timtor doses ore not rtcctssary for control 
of most metaslatic lesions in bone. Tu 
mor dosage in tlm range of 1500 rads will 
Iw adequate in most instances and, in 
sonio patients will permit re treatment of 
(Ik. sumo area at a later time williout 
concern over sHn lolcranct 
B jXJtcralloii.^ of SicwUl \fclabolhm 

I ImliaUlons for ^Krlificial \lcnopaute 
Induction of menopause should precede 
llio use of androgcn/e Itomono la pro 
nienopausal patients. In tho absence of 
HH.'tlical contraindicadoQS oophorectomy 
seems preferable. Roentgen Induced mcai 
0 )uusc is a satisfactory substitute in 
women from 40 to 00 years of age pro- 
sided ilut a dosage of 500 to 1£00 r is 
delis cred to tlm mldpclsTS In a minimum 
period of ten days to Isvo weeVj, In 
yxwoger womcm proportlonatdv larger 
dosage is necessary About ono-thlnl of 
tbo patients will exhibit corlv ob|ccti\e 
regnsion of disease after artificially in- 
duced menopause. Androgcru should not 
bo used In these responsive subjects until 
clinical evldcmco of active disease is again 
opparent 
I! llormona 

Tho bonnono of choice is related entirely 
to the patients physiologic age in refer 
cnee to the menopause. Up to, and for a 
period of three yean after the meno- 
pause whether natural or bv artificial 
induction the initial steroid of choice is 


ondrogenJe- following this arbitrary pe- 
riod, estrogens are consistently superior 
to androgens at all postmenopausal ages 
and in any and all sites of metastasis. 

C Initial Trial of Treatmcrit 

Any attempt to alter steroid metabolism 
should bo pursued for a minimum period 
of three months before objective enteria 
of effectiv'cneis are evaluated. During 
this time observation at intervals of one 
to three weeks is essential, with careful 
Inquiry as to symptomatic response and 
development of side effects. Objectiv-e 
changes in breast cancer occur slowly 
with altered steroid metabolism and may 
not bo apparent until later than three 
months. Therefore, If the disease remains 
static, treatment should be continued. 

If objective evidence of unaltered pro- 
g^ssian of the disease is apparent during 
the trial period, the method of treatment 
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operative Irradiation employed aUo influ 
ence Its pcaslblo effectiveness. With these 
reservations as a guide in evaiuatk® of ro- 
ported results It seems evident that post 
<^>erBtfve roentgenotherapy in stag© 11 P 
carcinomas increases five-year survival tffUh 
clinical control by 10 per cent 

In a study of 8396 proved cases ia Con 
nectiout fre^ 1933 to 1953 the one group 
of patients showing a significant improve- 
ment rate of 8 7 per cent m later jears were 
those having irradiation after radical sur 
gery The improvement in patients in lUgo 
II nui xigniBcsuit at tho 5 per cent level 
Preopexitivo x ray therapy in operable 
cases {stags Ea C) is not of value in the 
opinion of most American turgeons and radi 
oiogists although of value os a therapeutic 
test of radiosensidvity in more advanced 
(stage lib C) cases, as outlined eariler la 
^ section. 

There U no reasonable basis for pottopora 
tive roentgeootberapv of patients witii stage 
I P leiloas with two possible exccpticais If 
evidence indicates that on inadequate asil 
Ury dinection has been done tm limited 
number of nodes naneved mav coastitut© 
inadequate evidence that the process is actu 
ally stage I P For lesions located in tb© 
medial quadrants Irradiation to the modi 
astinal area Is a logical sequel to operation 
even though all axillarv nodes ore clear bx 
most initaacei postoperative roeotgeno- 
thcTRpy is best direct^ toward rc^onai 
lymphnodol areas (aiinarv supraclavicular 
and mediastinal) Inadiatioo of the chest 
■waB in the operative area Is inadvisable 
either the dosage given is so small as to be 
of no vahie or if adequate ii hazardous in 
respoct to the poorly vascularized skin and 
the frequency of pulmonary fibrosis Should 
bed chest wall recurrence develop later it* 
control by focal irradiation is trequentiv 
most effective bat Is not Kssiible if tb© tola- 
aace of the skin has been lost by prior 
irradiation of large portals, even in small 
dosage. 

E postoperativo radiotherapy Is (o be cm 
plojod, its intent should be for iU possible 
amcKriddal, not psychokjglc, effect Thl. 
faipUej tho ctotablllty of ia dirocUoo «ad 
pSiumtog by ono whoK Inleiat fa mdUUon 
timipy U mo« than canilO- It also lequirM 
condJttofag of the l^ent to a courw ^ 
tnattMot given doily fw wi* 

the mbtequent acute though tr^ent, m 
tffliOToreactinn over the treated oieai. In 
,a,ive hradiatioD «i) rterilto mafa ^ 
(^jnjnoma, when employed to primaty treat 


ment in operable cases the wiginal focus 
is destroy^ in about one third of the suh- 
jecU According to recent reports, a entt 
cericidd effect in lymphmxid deporils may 
be obtained with a similar frequency Thai, 
although only 5 to 7 per cent of recurreices 
ore ariliary in origin tho offecthcneiss of 
radlotberapv luppleinentarj to surgery is 
somewhat greater than this figure, but only 
after adequate treatment unifarmJy em- 
ployed for aB patients with aiillaiy nodal 
mvolvemeat 

Treatment Of prepmnt or lacfaiiH^ fxh 
tfcnt Carcinoma of the breast developing 
during pregnancy or lactatlcai is usually at 
teod^ hy symptoms and dgni indicating in 
unfavorable biologic pattern, such as rapid 
growth, balky primary lesion, cutaaeow 
erythema or extensive oxiUary nodal invohe 
ment So common U this ;^tern that the 
natient with cardnomB of the breast which 
oecomes manifest during pregnancy or lacta 
tion came to be regarded as categorically 
mopcrsble and incurable More recently a 
number of reports have proved the error of 
this assumption, with figures as favorable u 
30 per cent five year survivaL The same 
criteria for separation of operable and in 
operable cases should be employed ai for 
any corcanoma of the breast, wffh the ex 
pe^tiation that aheut two-thirds of these m 
tients wiB present inoparable, incurable uls- 
eas© best treated bv palliative irradiation. 
For patients tievelo|rfng mammary caret 
noma during pregnancy tho folknvtog out 
line seems to b© a satisfactorv guide. 

At any stage of pregnancy the carcmoaui 
should be treated as tb^gh the patient were 
not pregnant Thus If radical mastectcanv 
is indicated, the procedure ii done witn 
bttie danger of abortion or premature de- 
livery 

If the fetus has not reached the itaOT of 
viability therapeutic abortion should be 
reccanmeoded, the dadsioo being left to the 
patient and her husband. If the pregnancy ii 
Bv© months or more in duration, little if 
any benefit ivill accrue from its interrup- 
tion 

Pallialcoe treatment Over 40 por cent of 
all patients with mammary carciooma are 
incaiBble at tho time of initial examination. 
In some ituUtotiocti for tho medically in 
dlgent, the proportioc is couridcrably higher 
Th« basic reason for incurability of most 
primary untreated lesions, howo^ is tho 
unfavorable biologic characteristics of the 
in this fraction of patients. Added 
to the patients with iooperahlo primary le- 
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i5 ncciisarj bcforo cluir-cut aruJ con 
duii\c ImlicaltoiiJ am bo citablblunl for 
tliclr use.* 

End Knultv As in on) form of cancer 
\-alld mcaiurcmcnti of cffecii'cncsj of treat 
mL-Qt require obscnancc of certain criteria, 
jomc of uhlch are 

1 The total experience (abiolule mrxix'ol 
rate) of the Imtitutlon or individual must bu 
n-pc^cel, tljui ax-uldlng Uw factor of scicc 
Uon. 

2. The sample must bo of significimt slzo 
and homogendty 

S. Successful follow Hip of patients sluMiId 
exceed 00 per cent und untracenl patients 
should bo countL>d us failures. 

4 Differentiation must bo made between 
“survix’ol" and “survival witl>oul disease" as 


determined b) clinical examitulion 

5. Surxival after treatment iKoufd bo 
compared with survival of untrcatexl pa 
bents. Tlvcrapeutic success is represented by 
the extent to wlUdi survival of treated pa 
bents exceeds that of untreated or by the 
percentage of surxivon without dlnical evi 
denco of dlseoso at various intervoU, 

6. A method of presenting sxuviva] in 
tenns of V’carlj “surxivxinhip functioo" is 
more enlightening from u biometric view os 
developed by EctLsoh and Cage, The log 
aridun of survivals U plotted os ordinate 
against time as abscissa to produce a curve 
giving the death rote for any given j'car The 
same cone for a normal populatiort of ilml 
lar ago du> be shown aim for contrast 

Results of “curaitve^ treatmenf A further 
considerabon in mommor) carcinoma is its 
variability and tci>dcnc> to late recurrences 
and appearance of metastasis The orbltraiy 
>‘ardsticl. of five j-ears following treatment 
Is thus of limited sfgniffcance* end results In 
terms of cUntcnl control at the end of fen 
}'ears are of significant value. 

End results in operable coses following 
definitive treatment in terras of survfv'al 


^Uor » note: TImic Is a dtffsmce of oplnkta a 
towa rtber b>'pophys rrtrwn tr i ,xl p^Ufoti *re controlln 
more ewily with repl«anent tlvcrnp> thsn are adren 
"«to*nlied p a timfs Removal of the b>popbytb cai 
U accofnplhbcd sorflcally wUh a reasouble mretal 
Surgical removal Is a more mUsfadary jao 
«aOT Ulan attenpta to destroy the hypophysis !>■ 
the hnpJantaaon of a radioactive «ih«Ui»ce such a! 
jtriom** Seetkn of the bypoph>aaal stalk is iwt i 
•atittacttay inhfctute fer hypo^yicctamy A lerie 
cf p^lenti Is new under study In »boin Uie bypoob 
rw is mnoved briore the deveiopment of metal 
tuwh cUnlcally evsdent. It Is bo^ that som 
evwenca may be offered conemdof me pomanerar 
0^ capacay cf the petknt to respond fsvorabH t 


without clinically evident disease, arc of 
value provided total oipericnco is reported 
ond grouping of operablo cases is clcarl) 
defined. Most of the apparent improvement 
In end results rqwrted in recent >-can by 
some surgical centers is the result of selec 
tlon stemming from rccogniUon of criteria 
of inoperability 

In rcsi>ect to total experience an apprari 
mation of tlio best results of treatment re 
ccntl) reported from various centers, com 
pored w^m the natural history of Ukj disease, 
is 05 follows t 

scavTVAi. 

5 VEAaS 10 VCAJCS 
(ru curr) (ru exxr) 

Uotreaud 20 5 

\U p^umls UxAini, inriudlaf 

those »uh rerurrent disease 30 15 

\ii pabeau, pritoa/y trrauaest 40 25 

For considcrabons of prognosis, end re 
suits 05 related to tho stage of the disease 
oro important Tho usual distribution of 
patholo^c stages reported b> most au 
ihors is 

ru oar 

Softl 30 

Suq^ II a 25 

St^ II b 30 

Su(c III 15 

In other daislficatiocu (such os Port 
manns) stages 11 111 and IV ore equrvidcnt 
to 11 a, 11 b and Ul above. 

ncpresenlalivc results of definitive pri 
mar> treatment ore 

nrevTVAi. 

5 YXAsa 10 vEAas 
(rtM asfT> (ru caarj 
Untreated 20 5 

Sta^ 1 73 60 

Sugrlla 40 25 

Scree lib 20 10 

Sugc III 0 0 

In itago II cases, the extent of antlary 
IjTnphnodal involv'ement b> histologic ex 
amination Is a determinant of survivTiL If 
tho QxtHa is divided into three levels in 
relation to the pectoralii minor musde, five- 
>-car results bear the following relation to 
ascending metastatic fnvolvenent 

iCmVTVAl. 5 YXAJtS 

AXIUAJiV HO&AI. lOTASTASIl (FU OAT) 

Level I Ofilr 

f tower third) 65 

Level II 
(mid-axilla) 

Level 111 

(aplcai aodet) 


20 
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F<giiT« 11 A, Ffaotccaiczognph of blopcy Oaa» fnxD * prtsoAiy laopenbVs ovdoocn* of brewt befora 
trctttowiDt. B, PbotocakTOfnpb of bkfpsy tinae (nma mom neopbms &fter (teKfd (estiotenic) bonnooe 
dwnpy t*itb regrestkn. Note <B&ica fibraia tod clun^ca. 


ihcmld be changed. Increase in pain dor 
ing the first t\vo necks of treattaent is 
not tmcommon and is not on indlcatkm 
for change of trentmcnt Later in the 
course may be significant indication 
of progressioa 

D Pfi^ ^ Troaiment with SUroid AgerUt 
Tbe standards of reference for treoiznent 
are 

L Androgen— teitofterone propionate in 
oil in dosage of 50 mg mree timet 
weoidy by tatramuscuiar iii|oction. 

2. Esfmgen— oral diethylstilbMtrol 15 
£Dg <Wly uxuaU> in three divided 
di^as. In the rare patient who cannot 
tDlerale oral medication, injectable ma 
terial may be substituted. 

If objective response is ocklevod, these 
dosage schedules may be maintained until 
rcttctivatiOQ of disea^ is apparent, some 
patients do well on lesser momtenanco 
doses. The Osmmittoe has oo <ku indi 
ratin g any supericrlty in tumor-«ippre*s- 
ing raect in anv steroids over that ob- 
Ulnahlo witiJ testosterone propionate and 
diethylstilbcstrol (Fig 11) 

E. Secondojv Plans of Therapy 

For tbe patients imt naspooding to initial 
therapy or those escaping control after 
initial regresdoo, the foCowing sequence 
of further management is advised 
L Discenttoue bonnooe thftraOT fta- one 
nicnth, as some patients wili then ex 
hiblt regresiloa and should have no 
fur^ treatment until reactivatioa of 
U cvtdait 

« Patients nanroiponsive to androgea 
who have not bad bUatcml ooph^ 
tomy should now bo so managed If 


oophorectomy has been done, expert 
enco has sbmvn that a enutfiau trial 
of cftTogcn is indicated. 

3. PostmcQopauia] patients tvith disease 
not controlled by estrogens may have 
a trio! of testofterooei, pvea in the 
lamo manner as already dcecribed. 

F Hazards 

Empharti shoold be placed upon tbe 
most dangerous side enacts of steroids 
fiuid retentioc In tbe early phase of treat 
meet and hypercalcemia. Both of these 
cottjplicotioas ore the most frequent in 
patients with cardiovascular renal disease, 
which In elderly patients may beccane 
apparent only after the initiation of 
ste^d therapy Sucdi concomitant disease 
males these complications more omincau 
end demands more frequent ohservattom 
C ExperimerUal Procedures 

Both adreoaiectomy and bypophysectomy 
ore in an experlmentai ph^ of dfaveJop- 
mmt and should not employed gen 
erally It seems evident that akoost ooe- 
half of women showing evidence of a 
steToid-depeflodent neoniWi, as fodiented 
by prior response to amninistered ilerolds 
or oopborectomy will secure a further 
interval of control of thefr disease follow 
ing adrenoleciomy 

Sotae ievestigaiors have published results 
tndicaUne th^ hypopby'sectomy as a pri- 
mary paluativo nvsftsure is more effective 
than adrcnalectoory vrlth or \'rtthout 
oophorectomy There is, os yet, insuffldeat 
evfiience to establish a signifleant differ 
enco between the two nroeedure* in con 
trol of the disease or wngevlty Further 
erperionce with larger groups of patients 
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tliiicroinjllon AAillrtiv ntxJal nKlastasU is 
uiiLiJI) cNldml mid pnlnwinory iivtliutaiU 
nu> aUo bt dcnwiiytralctl al llw jnlUal oc 
aiuinalkm 

Jf or oiJuT niclaida*ii b not o'! 

dent, radical mailociom) U Inditalwl, More 
commooK with axillary cxtonikni olrcad) 
obx-ionx, llio dUcaio Is ininirablo and llw 
most cffi'ctivu nuiiaj,i'iiicnl is caslrulUm ru 
serving slllbeslrol for later uso xslvcn IIkj 
discawj escapes tlw customar) pubturclilcc 
lom) period of control 
SurvieaJ for five jears is loss tluin JO per 
cent 

Sarrorno. Sarcomas conxtitutu alxnit 1 
^ cent of malignant i>copUsms. Tlw most 
frequent conncctlvu tissue ncoj)lasni is tiu) 
cysiosarcoma ptiyllodct gencrallv accci>teil 
as arising In a pre-oLtIng fibroadenoma. As 
Is consistent xsilb sirdi au orl^n Oils tumor 
is actrioll) of compound slnrctiuo, olOwtijJi 
the qriilKdial component is ullh rare ere 
cqiUoDs largely o%CTv.lK:bncd by Okj Bbro- 
bUstic process. TlKao is divided opinkm oo 
the Datura of the neoplasm seme authors 
nwintain that ootosarcoma nb>lk>dcs hi 
defiance of its undent nomenclature, occun 
in benign and malignant vnrianls, while 
others stale that If a suffident number of 
areas are liistolog(call> examined genuine 
sarcoma is invariably found. In raro In 
stances, both eplthclUd and fibroblastic ele- 
ments contribute to tlw structure of a com 
pound, malignant neoplasm. The tumor is 
charactciiitiailly bulkv nodular and ci 
panslle, of slow growth but capable of at 
tflining on Impresslvo size in eases of long 
duradar, giving rise to ifio term “giant 
fibroadenoma.’' Encapsulation Is the rule. 
Metastasis is infreriucnt and tlicn usually by 
banatogenouj rather than J^phallc routes, 
with the hiogs the most troquent site of 
deposit It would seem best to employ tlio 
tam oderiofibrotarcoma for this dilalory 
neoplasm. For the more bulky vorianti 
sim^e mastectomy Is adequate treatment 
When relatively limited in oatent, wide i« 
*dlon of the breast is a proper proceduro. 
Aiillaiy dissectiem is not Indicated 

Spedfle types of sarcocna occur in tlw 
bnsast, but their total number is consider 
flbly less than the adenofibrosorcomas. In 
eluded are mesenchymoma, erven true lera 
turn*, liposarcomo, hemangioendothelioma 
and sarcoma eshiblting metaplasia to simu 
late choodrosarcoma and osteosarcoma. The 
treatment of these rare neoplasms is sur 
^cal, of such scope as may be indicated by 
the extent of the individuai lesiocL Lym- 


phatic dlm'ininutlofl is so unusual as to 
prcchulo concomitant uslllory diswxiloiu 
IVognosis is higlily voriablu Init Is usually 
related to tlw degree of dlfTcrentlallon or 
aikipLuia exhibited b> tlio neoplasm 
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Chapter 14 The BnEACTS 


AH of the foregoing flgurei are of couric 
approxlimitloai of currentiy reported, stalls 
tiadly valid results. Some indlvldunl quUm^ts 
for example ha\e reported fivo-year clinical 
control in stage I coses as high as 00 per 
cent, but such results usually reflect dther 
a PTtflll sample or factors of selecdoiL 
Representative of those performing com 
blned radical mastectomy and mediastinal 
node dissection, J A, Urtan reports as fol 
lows on his first seventy five cases In a 
personal communlcatkm 

S-VKAX 

TCT>i KO. teXVIVAL 


All oode* ckxr 29 IS 

Ann«i- y node* ocily invaded 19 14 

only mvxdcd 5 I 

Both uilUry xnd internal 
mammarv Doda invaded 24 10 

Entin: group 75 50 


If tbpese patients had had a standard 
radical mastectomv the study of axillary 
nodes only would ha\e divided them as 
follows with fKe-year survivals 

Stsge 1 — 29+3-52 

5-ye*f nir. -al - 2d or 8I 2% 

Sage II — 19 + 24 - 43 
S*y«*r Mwvai — 24 or S5 8 

These figure* for five-year survival ci 
cced those commonly reported, bnt indivld 
iial reports of larger senes treated bv radical 
mastectomy are not significantly different, 
e g^ Hflogensens results of 86il j>er coot in 
160 stage I coses and 50,5 per cent in 196 
rtage II cases The over all Eve-year sur 
vlval is Identical for Urban and Haagensen 
or 60 6 per cent In view of the fact that, at 
least by microscopic findings the medlastiDa] 
dljjectioo was unproductive in fortv-d^t 
of Urbans seventy-five patients a more tm 
preistve Increase in survivals at the ten year 
level required to fustify the combined 


of months rather than years. The most Im 
portant result of palliative treatment is the 
lellef of symptoms and rehabilitation, even 
when longevity is not significantly increased. 
Relief of pain f ro m iLeletal metastasis oc 
curs in 70 per cent or more of patients both 
with irradiation and stexoids though less 
than half of such patients show objective 
evidence of healing. Long term control by 
steroid tberapj Is most frequent m soft 
tissue peripherall> located metastasis in 
postmenopausal women treated with estro- 
gens In some of these patients the disease 
is inactivated for two or more years 

The final report of the American Medical 
Association Subcommittee on Breast and 
Genital Cancer Is an analysis of 045 women 
with disseminated mammary carcinoma, of 
whom 581 were treated by androgens and 
364 b> estrogens as the only form of pal 
liative therapy Follow-up was successful in 
86.5 per cent (818) The foDowing summary 
of the Subcommittees report ihcmld be a 
guide to the proper choice of bo noon a l 
therapy most notanly in Iti rejection of the 
notion that androgens are superior to estro- 
gens for skeletal metastasis 

Andiogaa produced obiectlve rtguwfan fa pw 
rgfrf of pteffionopaossl p* ood la Irvci 13 to 
28 per cent of pcxtmfoopeastJ ucxnoL Ectrosou. 
limit lid properly to pcotnaricpiuuel i)«rienti. la dnc e d 
regreesloa In 16 to 40 per cteat of petlenta. Both types 
oi bcriDCDee were iDcre effective efter the tigtsh 
poetiDesopeaa] yeer et which tUoe both reeched ■ 
pleleCD eff p erf crm so ce, bat with the ertroseos fo- 
dadog a hjgher relative freiiueDCy of resreulacis (40 
pCT cent) I ban the aodrogens (27 pa cent) 

Id cases with indsyttesnio dissesnlnatioD, eatrogen* 
prodoced a greater degree of cootiol In soft tima 
at all poitamopanial ages, and were ecr^ial, or a> 
perior to androgeDS for iLidi-ral and viscaral me- 
tastarU. 

RespoDitve petienta Vmrl dgniScaDdy Icogtr an 
vl 'ul after both androgeox; aod estrogeclo therapy 
while the unrespomfve Indtvldaab m all groopfosi 
had identirsl, averago tuivlvali chaiactertitlc of un- 
treated patienti. 


procedure* 

recurrence of cardDoma, Le,, In the 
operative area, is variously reported at 0 per 
cent to over 20 per cent, the usual figure 
ranging from 10 per cent to 14 per cent 
Tbe more rigid criteria of operability pro- 
duce lower rates of local recurrence and 
the adequacy of the operative procedure is 
alK, an important factor 

RouiU cf palliativt treatment Occasional 
natlects experience kmg-term control of re 
and advanced metastatic disease 
and rtmJd iBmpy but 
r«ulli havo to bo memured m ternu 


Steroid sex hoimacMS are spfflcMrtly effective fa 
pcstinerK^ianjal wtmen to detorve a ptinury trial m 
tbe tFcatment of rfummof y caidDODa. 

After tbe fmith poADeoDpauial year e aUogeu k: sub- 
rtinrcs are the aseots cf 

Carcinoma of the Male BreasL T than 
1 per cent of all m ammar y caudnoma is of 
the male breast The patiiologlc condition 
and natural history are tbe equivalent of 
tbe disease in the female. Unfortunately the 
lesion Is usually relatively advanced and 
clinically obvious when first seen, probably 
because of the rudimentary structure of the 
thin mammary plate with early lymphatic 
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THE MEDIASTINUM 


By JOHN \I DOnSE\ \1 D 

John Mickaix Dormit lltc ton of a doclof /n a unalJ community In control 
lUlnoU, attended flm UnlcettHy of Chicofio and RtuJt Medical College 
Trained la turgery at l/«r Mayo Clinic hit attention hot become focuted 
ujxm the uugical prohlems bett wlced by a combined expert knoteJede^ of 
the abdominal and thoracic ccrcUia. A Profcxwr of Surgery at NorthuMiem 
Unktfiily he it Chairman of the Department of Surgery at Ecantton llarjHial- 


The medloiUnum Is a noicntUl tpaco cn 
ck>se<i within the purlctai in\'oUng Li\cre of 
the right and left pleural spaces laterallj iho 
rteroum in front, the vertebral column be- 
hind and the Uiapliragm Infcrforly Tbo 
thoTodc mediastinum becomes the cervical 
nvediaitimijn abo>‘e tho Icvd of the Ihorsdc 
inlet. Tbo mediastinum is important sur 
glcolly because within It arc located tho 
heart, giant vessels, trachea and tbo tissues 
of Its bifurcatioo, tho esophagus, important 
nerve trunks, tbo thoracic duct and tbo 
thymus gland. 

It is convenient to divide tbo mediastinun) 
into anterior and posterior divisloas. Tbo 
anterior division Is further divided into su 
perior and inferior compartments the mid- 
dle mediastinum can be best considered os 
part of the posterior division Figure 1 
diagrammaticnlly illustrates these divisions in 
the sagittal view 

It Is obvlom that the heart and perl 
cardtura are tbo principal occupants or the 
inferior diviiloo of tbo anterior medlos 
tinnm. Tbo structures about tho tracheal 
bifurcatioo are liWiso the essential occu 
pants of the mldmedlastlnum, %vhereas tho 
aorta, esophagus thoracic duct and Impor 
tont nerve trunks obviously lie in tho nos 
terior compartment 


Tlio pressure u-idiin tho tltoradc medi 
astinum is less than atmospheric. It Is Lm 
portont to the normal physiolo^c fimctloo 
of tho mediastinal structures uiat this bo 
rclatiscly undishirbed. Trauma with ex 
travusalion of tho fluid contents of one of 
tho mediastinal structures (Lc., air blood, 
Ivmph, inflammatory exudate, gastroenteric 
liuiu) now growths, congcailtal defonnlties 
and disturbances in pulmonary function, as 
by olcicctusis or pneumothorax, may alter 
this normal pressure directly or by displace- 
ment of structures so as to seriously threaten 
life. 

iIEDIA5TINAb EMPHYSEMA 
Tho escape of air into tho mediastinal 
CO may occur from tho esophagus or from 
tracheobronchial tree. It Is a possible 
complication of such respiratory disorders as 
asthma. Influenza and poeumonla. Violent 
coughing associated wiUi these Illnesses is 
responsihle It mav follow heavy lifting or 
straining at stool Air escaping, usually from 
the tracheobronchial tree, dissects along tbo 
IntOTxtltlal tissue and bronchial veas^ to 
the hllum of the lung. There may be a«pv-i 
ated poeumotborax- Accompanying sub- 
ilei^ pain may be severe, radiating to tho 
noO. and arms and suggesting the symptoms 
Pace 369 
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nu> compfctj tin, mcdLwIiul Jtructurei 
lo j iUngcroui ilognx iruVi^ Imittctll 
ale Mjrfrfcal relief ImixraUvi. Tlw ccTvlcaJ 
fi*dal Ia)crs »ltoulii bo Ubided, loosely 
pided 01XT1 and, if necessary ihcir aboor 
nul ail conlcnt evacuated Ity kuctfou ptuiip 
Cnultlng Injuries lo llw dual uluTcin 
fluid, blo^ lymph and inllamnralory ex 
udalc nulcUy accumulalo give the pat/cnl a 
most cfuractcrisUc uppcaranct. TIutc Is u 
progressive Increase in swelling over llw 
soft tissues of tlw ihonxT and in lJ»sc of 
the Deck and face. The cv-dlds may swell so 
os to obscure the evebaUs. Thcro are sub* 
cutaneous pctcddal l>cmorriugcs ind tbo 
slin may be tlw dusky hue of that charoc- 
tcriirag cyanosis of varying degrees. The 
victira Is unrecognizable. Shock both from 
the primary Injury and from the developing 
hypoxia must be combated. 

The mcjxurci to control hypovia duo to 
whatever cause must always bo kept io 
mind- Tlwy arc mainlenancc of a clear 
airway by suction, by bronchoscopy or by 
traduWomy oiy'gcn adm/oislrution para 
vertebral procaine block, correction of the 
structural deformity and indrion and droui 
age for relief of abaonnal pressure plus 
ouer measures for shock preveDUoa. 

The anatomy of the cervical mediastinum, 
os well as the thoradc mediastinum, and the 
rdatkmship of the deep cervical fasda of 
the neck to tbo thoradc inlet arc important 
in the cooslderation of tbo rnanagement of 
air and inflammatory fluid accumulation. 

MEDIAyriMTlS 

The principal routes by which infection 
involves the mediastinum ore in the order 
of their frequency extension dircedy front 
structures within the mediastinum, extensloo 
from the neck by way of the fusdal planes 
and through lymphatic drainage. The ad 
vent of chemotherapy and of the many new 
antibiotics has completelv ebongeti the 
conise, the seriousness and the outcome of 
acute roediaxtinal infections. Whereas at one 
time pulmooary infections leading to sup- 
purative pleurisy and in turn suppurativa 
mediastinitls, both diffuse and localized. 
Were not uncommon, today these proceues 
are relative rarities and seldocn ore pro- 
sented for their definitive care. Tbo most 
frequently enconntered cause of acute medi 
ftstinitls today is from foreign body trauma 
either thrmi^ ingestian or by accidental 
injury in the many diagnostic and thera 
peutic eaidoscopic procedures. It is no refiee 
tion on the techniques themselves. In the 


VTast majority of Instances II mirrors llw 
increasing use of these diagnostic measures 
and ihcir inevitablo risk 

In considering mcdlaslinJtli arising from 
infected mediastinal lymph nodes, one vis 
ualizcs tlw acute or subacute lyinphadcnitis 
seen for example in tuberculous infections. 
Obviously mediaslinxJ as well as other 
lymph nodes may bo involved io tlw drain* 
agu from any focus of Infection. This is a 
localised process It may go on lo become 
chrooici. An example Is seen in the formation 
of traction diverticula duo lo inflammatory 
coDtracUon and outpouching of the esoph- 
ageal wall about chronically inflamed, even 
c^clficd, lymph nodes. Under certain dr 
cunutanccs, these diverticula have per 
forated. Wltercas it Is conceivable that they 
miglit produce ipnaidin^ phlegmonous mc- 
diostinitis ciiwricncc has been that the 
inflammatory process In the mediastinum 
has prevented such spread. However the 
intrapleural manifestation of disease such 
as empyema and even tension pneumo- 
(bonu may predominate 
Acute inflammatory disease such os arises 
from infected teeth or from retropharyngeal 
abscess has in the past sp rea d to the medi 
aslinum from tlw ccrvlc^ rc 0 on along the 
fasdal planes. It U important to understand 
iho basic nuthologic processes, tho manifes- 
tation of their spread and the most effective 
measures in th^ treatment even though 
modem therapy has almost entirely altei^ 
the Index of tn^ danger 
Visceral perforation in the neck, as well as 
within the confines of the thorax, is similoriy 
minimized as a serious threat to bealtn 
through the prompt and adequate employ 
ment of antibiotics. Here too and of even 
greater Importance, must the proper thcr 
apeutic measures be understood. Antibiotic 
sensitivity through previous employment, 
often for triv'iaJ affections, Ka* led to a 
nito percenta^ of the population becoming 
sensitized. \Vnereas new antibiotics are be 
log developed yearly mUeis fIf ynriHTnhnn 
means are likewise developed there will be 
times when antibiotic usage will be value- 
less and evTn dangerous. For comparison, 
one must keep in mind the wisdom of tho 
philosophy expressed by Evarts Graham 
about the treatment of tiwracic empyema. 
In general. It was to this effect when tbo 
Infecting organixm is relatively nonvinJent 
almost any treatment suffices, but when tho 
Meeting organism is virulent then only wiD 
tbo best treatment bo effective. 

As In thoracic empyema, tho best treat 
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Figure 1 TbA medlutitK m li pramted ta nnttai view it li dlvKia} ioto anhrW pottoKr codv 
p*itcueDt». The .mteriof dnikioo ti iurti>er sibdivUfed lotp lupertcr tad laferto rpacct. The mkimodiairtmnB 
U conctdord «* t pcwtun of tbe pQMxsIor oMtipartmexit 

The Bnmtn munertl o%mdi di^ncntte the ocm) ionaraoo loc&lioa of ipcafic tiuiion. lo the rc^ikxi c/ osisld I 
•hould be fouod the tiumrv oi the anterior Aqfkcnor wedtatUnuw whidi wotdd be krzety thtno thyroid 
orkd thymic criglo Dcxiuoidk ivouid occupy thtf trat. too u wcfl si the ar« of cyvold II Abo, m ovoid n 
irouid be die pericsrdul cyrU, hpotiut* sod the more rtrely encountered oew growd^ £d csold IH would 
be the turnon at the bihun ol (be lung sod <a wokI IV the poetcrki; tocdiastia«l tumcn whKh, m luv been 
«t»ted, ore [vtodpaSy oemv^bromaA, but «h(ch may abo be choadrouui. choodnanyvixnai and chcaadn> 
ssrcaoMtf. Not iOustratod srr thoae kslons m the thenu which occur to iho tucdustiiuun ihrtugb ttpwaid 
exteodoo of intia-abdonusd proceMoe Theee may be foramen of XlcsiP^nl dtaj^mgmatic beroiaa which are 
ecohoed wdb aotcHor mcduatioai tumm. and partial ecentrabem* of the dlaphra^ mrxt^tning tfitat or 
Ihrr which are cooiuicd with mcdieatma! tuator* in snore posterior locations. 


of coronary ocduiion Dyspnea ami cyonock 
may be present Fortunately tlie character 
Ijtlc to and ftt) cruudilng or dfddng sound 
audible ovtx ibe piecordluin synchrotiou* 
■with rejpiratkm (Hammani ngo) it dlt 


ttoctlvc. 

Trauma to the esophagus or tradMsobroa- 
chiol tree citber direct or by Increaio In 
tntraluxnluaj pressure It tbo most cocrunou 
caiute of mcdiattoal emE*y*ena. The reao 
aoD ooodated tvith the of 

eatophageai content b ma« damaging Oun 

ttaffom air alono- On iho ^4 « 
riinble rnnt in n nnjjor btoodim wiU allow 
tbn Mcapo of 00008)1 air » al to «rtoolly 

preSm relalicioMiO >h« oa^ 

<uii to tbo point of aritfcaliy onbanaa 


ing tbo normal function of iti content*. The 
more peripheral the touree from tho fcmebeo- 
broncmtl tree, Uie ilcwtar 1* the accumula 
tion of olr There may bo no *«iou* cm- 
hairajsincnt due to presjure diange, yet 
dlitortloa of the oonruii body appearunco 
due to tubcutiineous emphysesna may bo 
extreme Crepltatkjn the of cracUtng 
of tbo RibcntODcoui tissue on palpatloo will 
bo detected at times a* for as terminal 
phaianges of the finger*- Tho neci. and face 
ma> bo oiorroouily sitoUch, yot tbo intea- 
fcrenco widi respiration and dreulatioo may 
bo quite minimal. 

On tho other hand, tbo rapid escape of air 
along tho fascial planes of blood vessels, 
fogetbet with tbo extravasation of fiukl 
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meat U aJc(|(iala dniimigu tor infccllun 
tlio Ic\-d of i1k 3 fourth dorvjl 
cmkal raixlLuUnoloniy will bo adcfiuatc 
InfccUoni wliow lc\cl Is below llul of tho 
fourth dorsal \cr1tbra will rctnUro nicdlas 
linotOTTiy cillvcr tlirough a [XMlcrior u[>- 
proadi or ihrmigh a trojuplciiral approach 


most effective Ircalmcnl beghu with 
early recognition. T1>u diagnosis li insi>cctcU 
If in a patient wIkau tciniveratnrc, puUo otmI 
Icnboc^lc count oro normal beforo un cuJo* 
scoplc procedure, Uicro develops tliercoftcr 
asubstcmal cpigastrie or slKTulder pain wlUi 



on clovallon of tcoipcroturo of 1° or 2° F 
aiul of tho IcuLocyto count from levels of 
11 tXX) to 25 000 cells per cu miiL of blood 
If for scvLTal iKnjrs tills pain porslsU and 
is mado vverso b> deep insplrallon, tl>cn tho 
tiupidon is clinically confirmed. Tho addi 
(ioi^ nh)'slca] signs wliich may bo present 
ore fulmcss in tlio cervical region if tno per 
fonilion lias been In tlio upper dorsal or 
lower neck love! tenderness, edema, in 
duration and crepitation duo to subcutane- 
ous cmpii^'scma. 

Roentgenograms mado with a portable 
aptmratus are of little help and sliould not bo 


Urft o, 7^^ of llw nock are fcutbw g p la tne i j by the UhutratrvB drgwfngi On the 

_ ,i ■ , valeti»l body Thli fp*c» csmtami ibe eaophagui. On tbo right tl» •nmrm 

o( ,lr ,od d»« to otodkahilla. It b iMnUdy tridtr tlbo ito tri^ 




FlsimS \ AoJcroport^ r^8eoop»m of tho dm lllum.Uog . right, upper BwdlutlMl 

B Obikiue roentjcoosiim trf Uw ttortx »fto bufum twoOxir decwcatritof «tr*vaiatod droolrt erf Umnn 
to tbe mediottnum. C, RoenttewpMi of Uw ewpbafus «fter Unum fagwtloo ffluUrJilng a ptunnao- 
ejopUged dneitlcTiluiD mlddi bad be« perfonteU at the time <rf caidcttcopy prodorina the aiween dJuitnU^ 
to A and B. It wa» not xuLbl after tbe tDerit a ttto a f abiceta bad been drained by pojtener metUartiiwtoroy 
that Ihk « recosniird. Tbl* naut bo lept to mtod aa a cao» <rf caopbacnal paforatk* » Wcodoacopy 
b eariied oot before pieJlinlnaiy barium ttody 
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mcnl is aJcqiulo tlralxuRo. tor Infection on delation of temperaturo of 1® or 2® F 
alxnc the 1 c\t 1 of i1h 3 fourth Jor^al \trtcbra and of tlio lcukoc>1o count from levels of 
ccnkal mcdUulJnoloni) xvlH bo ailc<|»iato 11000 to 25000 cells per cu- mm of blood. 
Infections ultovo lc\c) is below tlut of Um If for suvcral lioun^ this pain persists and 
fcnirth dorsal \crtcbra will rwiuiru mcdlas- is made worse by deep inspiration, then the 
lioolom) either through a l>oitcrior ai>* suspicion is clinically confirmed. Tbo oddl 
projch or tluouglj a Iroiuplctnal opproadi tional pljjsical signs %vliich ma> bo present 
(Fig. 2) Jr© fullness in dm ccrslcal region if ^ pci 

The most cilectiN-o Uxatmcnl begins with forution lus been in Ow upper dorsal or 
carl) recognition Tim diagnosis is suspected lowir neck level, tcndcnscss edema, in 
If in a patient whoso temperature puLso and duration and crepitation duo to subeutone 
leukocyte count aro normal before on emdo- ous cmphjsenm. 

scopic procedure, iIktu develops tlicreafter noentgenogmms made with a portable 
a substcmal epigastric or sltouldcr pain with apivaratus arc of Uttlo help and iliould not bo 
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rclIcJ upon Tlio pallcnl Jmulcl bo laLcn to 
tlw X raj roan uml given u radlopacpjt nu 
tcrial for fluorovcopic sliKUrt If (hero is no 
perforation lumi wHll not follow If a drop- 
let of Huid cwraiK.'* from tliu ciopliagcal 
lumen (Hg 3) (Iten Ininiodlato oi>craUon 
should bo pcrformctl. Lateral rocnlgeno- 
grami of (In? occL in addition to revealing 
air Id tlto (bsno spaces, will demonstrato 
anj dungo in (Ik norma) width uf (ho sivaco 
between Uk posterior tradu.al wall and (Ira 
anterior vertebral bodj (Fig- 4) Under 
ordinaiv conditions this sltould r>at exceed 
the wkltJi of tiK troclKal column of air If 
perforation lus occurred, Uiu space is la 

PipU Cl>ph«sin wtt PviWlM.- 

S|M r 



Flgurv 7 If cscaptaS csor^seal cmlexU b coo- 
fined to the nedtaitlotna Utcni nuy bo mmimol 
plniiil reoetkn. The lonlLutliul thaJow ma> pro- 
peadvely «kicfx In these lodlN'khuis dctcctioa of 
cervical emptorema by the diso3>ery of crcplUtkm 
b of Dtmost hoportance 


Ptotto CMftogltU wlHi Psrforotloe 
bedJHtkitb «a4 Utt Pfnrgt 



“y ho « inodenito OTilateri 
tnflammatoiT r 

to tt with tbe ewpbajetl mptnro there b oetf 
‘“to tb. pWil m or .p« 

the ambined •>Tt[ptim 


creased beyond this measurement Other 
roentgenologic signs Indude widening of tho 
mediastinal slutu^v elevation of tho (Ua 
phmgm and oblllcntlfon of tlw costophrcnlc 
or canliophrcnic angle. Small quantities of 
fluid may bo present 

As in perforation of abdominal visetira, 
iJKfo fs sometimes a temporary period of 
apparent improvement with subsidence of 
reaction between six and eighteen hours 
after injury marked by a docrcaso in pain 
and tenderness and a lowering of tho tem- 
IKratiiro and leukocyte count This may give 
a false impression and cause surgery to be 
delayed, thereby odding to tho gravity of 
Uk situation. 

Figures -4 5 and 6 servo to lllustrato some 
of tho essentials in Uk manifestations and 
treatment of mcdlastiniUs from various 
causes in rcx>fcscntaUve coses. 

TIk creatJon of a high index of suspldon 
is necessary to the prompt nxognition of 
spontaneous esophagi pmoration. It may 
concciv’ablj bo rdatod to peptic esophagitis 
Tho associated paUKlogIc proccoes aro very 
much like those seen in peptic duodenitis 
Wltcn perforation docs occur Its manifesta 
lions OTD arplodvo. X-ray cccamloation may 
bo inconclusive. Bocomo of discomfort it Is 
dllBcuIt for tho patient to cooperato so that 
an informative roentgenogram can be mado. 
TIk “interpretivo rocntgcnomnms" in Fig 
urcs 7 8 and 9 lllustrato mreo modes ^ 
progression from Uk initial perforation. 


PipSc tiA Rm Pwfei afli bio Ijft 



FUptrt 9 The pleural manifertatkaK may pro- 
gress to the potot of mailced respiratory embarrass 
meat due to tho devekipment of fiTTrim piMnocH 
thorax. The InciBasing fntrapleuraJ p ressore from 

a ccumul a ted fluid, both ah and fTyflemm^w y 

lead to death tf n-cognlto fa i»t prompt Im- 

mediate thoTHcentiali !■ foilcaied while preparing the 
pariaat for snqficaj fater^wnaon. 
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MEDIASTINAL TUMORS 


In general It can bo said that turnon 
within the medlartintim may have their 
ongm from one or all of the primonhal germ 
layen or their adult dertvattvea \rfiich nave 
contributed to the normal fftructuref of the 
region Heuor and Andrui ha\e clairifled 
these tumors as follow* dermoid cyxts 
teratomas, cysts of entodennal and me»o> 
dennal origin, cystic lymphangLomai ochi 
nococcus cysts, fibromas, lipomas, leiomy 
omas xanthomas chondromyiomai chondro- 
mas, chondrosarcomas, neurofibromas, gan 
glianeuromas neuroblastomas, neuroepltbell 
omas benign and rrmligaant tumors of the 
thymus gland, lymphcuarcomai Hodgkins 
disease, endotheliamas, primary and sec* 
ondarv sarcomas primarv and metastatic 
carcinomas and, finafiy goiters (Fig. 10) 
Assuming that any intratboracic new 
growth may be one of these, what gen 
eralizations are helpful in guiding diagnostic 
thought and tbcrawP CesWdy the location 
of the tumor in me mediastinum helps to 
establish its identity ChamcteristlcaDy we 
Imow that specific turnon frequentiv ariso 


in arbitrarily designated mediastinal dlvi* 
sions Perha^ the most common mediastinal 
tumor is the adenoma of the thyroid, when 
it is substemal in location (Fig, 11) It may 
bo deeper intrathoradcoHy than mi^t bo 


ordinarily suspected and may leu commonly 
lie posteriorly in the mediastinmm It U 
more characteristically located anterloriy 
There need not be an eolarged cervical 
thyroid. 

The next most common anterior medlastl 
nal tnmor is the so-called dermoid (Fig 
12) Tumors of this nature containing elc 
ments of one germ layer are epidermoids 
those with two layer* are true dermoids and 
those with three germ la> ers represented are 
teratomas. It Is convenient as well as profit 
able to cooiidfr the more usually encoun 
tered anterior mediastinal tumors in a dlf 
ferential diagnosis of lesions to located by 
1 ray examination. Tumors may arise in a 
given mediastinal compartment and by 


growth extend to occupy other mediastinal 
compartments nevertheless the point of 
origto Is of extreme importance in oietennlm 
ing the nature of these neoplasms. An an* 


« 70 A dd B. Anteroporteriar tad Uteitl roentgia»*r*ini of the thc«x HhatTmtlng • rooj^ 


A B C 

Fiauftf 11 A, AnldOEwtcrior rocotgcnofrain erf ihe chert wHlh cl nult n ^ la the right lower thooi Ind^ 
tivo of pleural corpyenu. B, Anlcmportcftac rocotffCDOjnnn trf ibo ch^ wUb catheter of 

liptodoL TIm rtrtfa twt olnkaiily comroonlcotei with the bnJochua *j>d ^cndi tw-aid Uie rnkmuo. U. 
Utodrooaticnograin of the chert at the llo* erf ihli dlagacslic praediiTc. ibowing ^ the entheter p«ja 
gnterktriy and that the ammtinlcrtfcjn b w*th the anterior m cri bi Hn a l tumor The oupyan^ tn tJia 
TO sccoaUiy to the rupture of the dermoid tumor of the nnlerior motti a ittrorm Into the bnxichai. 



A B C 


Ftfur* liL A, Aitirt • coDcepboD of the anterior approech for TcroOTiI of the dennoid tumor Thb patient 
wu c^wrated opoo before the d<yi of chemotherapy and ontlhiotica. B Dcrmcrfd tmnor wrth the chareeferirtto 
hair appamit cn Ita pn-fafH c, Photomlcrogiaph of tho tumor thowlng epidermal clonenti aa aa ine*o- 
dmuaj elcmenta tep^tauited by fat cdh. 


tedar mMllaftinal denoold mgy become 
complicated through coDUnvmlcatkta with 
the tracheobrcnchlal tree by rupturo and 
produce pleural eanpyema widch will mant 
test itjelf posteriorly Such a shuadon is 
lllastrated in Figure 11, which alio dero- 
ocstrates the (^gnostic pnx»dures em- 
ployed to estahllsh the nritry iri r locatlcm of 
the tum or cbaracteriiticailly a hair-covered 
d ermoi d bathed In a sebaceous typo of lo- 
cretioo and microscopically orhlhtHng cvl 
d e nce of Its two germ-layer nrf gfn. Figure 
13 presents an interesting comparison to 
Figure 14. The obllt^^ view in Figure 13 
indicates the rdatioosmp to tho pericardium. 
This was established as being a totalled 


spring water or peicardlol (coelomlc) cy*t, 
Qccor^g to the dosslficati^ one choo^ 
to fono\v In contradistinction, the micro- 
scopic nature of the tumor in Figure 14 for 
cocnpaiison indicates that It is solid and of 
ihyinlc oil^n. 

WTieroas, anatomically the midmedlasH 
nom may not be recognized as a separate 
compartmoQt, still the region about the 
tracheal bifurcation is the origin prindpally 
of tnnxirs arising In the lyinphatlc gltmArilar 
structures or metastatic to th^ The 
lymphomas, Hodghins disease and the leu 
Immias constitute one group Among tho 
metastatio lesions, hronoiogenic f^grr-ini-nTin 
mvolv« the reghmal lym^ tables which 
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Include the cartual group. The iharpoen 
of the carlna ax demonstrated by brandM>- 
icopic eiamination, or by planographic 
view lx of coculderable diagnoxtlo 
canco. 

The most common poxterior mediastinal 
tumor lx generally agr eed to be the neoro- 
flK mrna. It arises the neurllenuna 

sheath of tatercoxtal nerves. These tomon 
undergo a malignant change and become 
nenronbroiarcomax. The related neoplasms 
of central nervous xystem origin such ex the 
gangUoneuromax and neuroblastomax are 
also found In the poxterior madlaxtinum. 
Figure 15 illuxtratei the x-ray appearance 
boQi In the anteroposterior and lateral views 
of a poxterior mcolaxtinal neuroEbroma, the 
gross appearance of the tumor and its ml 


croscoplc nature are evldoit This is a be- 
nign tumor and the prognosix after Its 
surgical removal lx obviously eicelienL Con 
traxt this ^vlth the tumor illustrated in Fig 
ure 16. The worldng diagnosis in this 
Instance wax also neurofibroma became of 
the characteristic posterior location of the 
tumor At operation, however this pro\ed to 
be a chooditHnyXDsarcoma arising from the 
region pf the intervertebral dlxl-. Because of 
Its malignant infiltrative nature, It wax im 
possible to resect It completely Death from 
local extension resulted. It Is quite obvious 
that the prognosis of all mediastinal tumon 
dependi upon their microscopic nature. Thii 
determination can only be made by oipkira 
tory thoracotomy and exdsloD of the tTrmnr 
when posslhle. 



A B 


Figur* IS. A, Anteropostedor roent g t a ogr a m of (Iw dxnx iDostnting a utedlKtliicl tlMdow B, 
ObUiioe vlev of the tboTS% sftei bamim rwallow iWiymrir atrog die rekUccahip of the ihedow to the poi- 
Thu proved to be • K-cslled ipcmg wto cyxL 
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Tlw tjTjiptoin* of DwdiailfDttJ lumor* uro 
obvioiuly variable, tlcpcndlng upon U»o ifcio 
aD<l origin of iho irnnor Oc^IoiuUy a 
ivinntom may be palhognomooic of a i»r 
Ucular type of himor for example, coughing 
up bair Is indIcatlv*o of the presence of a 
dermoid cyst Certain manJfwtations of 
probable Incurability are rccogniicd, Im 
portint among these ore ln\T)lvcmcnt of the 
cervical sympathetic nerves producing a 
Horner 1 s>’naromc, hoartcncii from recur 
lent latjugeol novo invasion and devotion 
of the diaphragm os on evidence of phrenic 
nerve damage. 

Certain signs, both from laboratory 
studies, induding x ray cxumlnatioa, and 
physical exomlnotioa, ore of dlagoasUc Im 
portance. It has long been recognized that 
Q drctimscribed, spherical tumor with 
smooth outline is not necessarily benign. 


Hard cervical or adJlaiy lympli nodes must 
be scarclicd for and studied when they are 
present In assodatiim wiUi a mediastinal 
X ray sluulow The fluid level sometimes 
seen in anterior mediastinal tumors caused 
by fat floating on fluid is pathognomonic of 
dermoids Tho use of a lest dc^ of roent 
gicn ray Uicrapy os ovidetKo In the diagnosis 
of a tumor has very blUo to offer Elxccpt 
when surgical intervention is contniincli 
cated, it should not bo employed because of 
(ho associated delay 

Tho diagnosis of indetenninont mediastl 
tiol shadows should bo carried out in a very 
sy'stcmatic way Careful liistor\ taking, phy’S- 
examination blood studies ii^uding 
bono morrow axominatlon sputum for direct 
smeur and culture poroiBn block and Pa 
ponlcolaou study appropriate x ray emmi 
nation, including planographic views radio 




'taonusufaj tho rifht inoanUii.1 anjio- 

uaoh ol of tlwiM fmnJng (ho tame to bo porterij, to locotkm. a 
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le A, Aniaropc»tertcr roesitfrwwrtm «rf (ho cirtf a}n»tr»l.in^ tlie l«rj6 fpfaeric*!. fatrv 
tfaortdc tumor B Latenl roenlaenogrwti ot ti<e chc*l itt porterk* fcxatton. C, TTw photo- 

miCTOfraph establishes its cdcroscopic nsture B ■ chaxJrocnytoKiTccans. 'Th* prt^aaau In rfii« fru 

£*r tnar© seuHnii thu for the benign Deuxofibrama iDostrated in Flgnre 15 


active iodine nuvey cKxsiitonoIly dlagno*- 
tic pneumothorai and jjeedle blopav and, 
more frequently advocated than ever b©. 
fore, exploratory thoracotomy are recato- 
mended. 

A tumor of the mediutloum, u any other 
intrathoradc tomor should be treats ej it 
a tumor of the breort The exact nature of 
the ledoQ must be determined and the r©> 
moval accompKsbed, except when obs'iouily 
ccmtratodicat^ 

A wrgical approach by a porterolatcral 
incision ii comroonly employed because it 
alknvi the most adequate expomre of the 
mediasttmuD. The disadvantage In tran»- 
gretsing the pleoral casitv is compemoted 
tor by the adequacy of d>o exposure of Ujo 
lesion to be r»ect^ The level of the to 
cdsloQ depends apon the level of the growth 
to bo mqKised- The anatomy of these ir>- 
should be carefully studied. In the 
young, a rih rwjed not be resected, but tn 
those Individuals of the middle and later 
periods of life, it is better to resect a rib 
and to divide ribs above or below fa order 
to secure adequate working room. Aistlght 
closure of t^ thorax is advisable with com 
plcte ro-<ttpansion of the fang dirougb th® 
use of ccthcter drains attached to a negotive 
pressure apparatus, When drainage cease* 
and the postoperottvo roentgenogram di*. 

tb^ t the hmg on the operated side i* 
completely expand^ then the catheter may 
be nanoved and a pressure dressing appU^ 
m-er the point of Us withdrawal tpom tho 
chest vrall 

More use is being made of an anterior 
ju^od iipproach by ftemunwplittfag fa 


dstona These inciiicaw mav bo made as 
extensjons downward from di« cervical col* 
lar todsicais, as extensions upward from 
upper abdominal approaches or os primarv 
transverse divisions The sternum ib^d be 
carefully divided with a Lebschke knife or 
Gigli saw so as to protect the structoras of 
the anterior mediaj^nm frocn inadvertent 
iolury The stemum may be spread over Us 
entire length or the fadsion may be canted 
into an intercostal space 11 the more extea- 
dve exposure is not necessary In so doing, 
It Is important to protect against infary to 
and hornorrhage from the fatenuJ mammary 
arteries. The stemum may bo reapprtrri 
mated with multiple stainleu steed wire sn 
hires placed dirough its entire thickness or 
simply through its anterior table. The an- 
terior fascia of tho stemum can be approxi' 
mated with cither fine sUk or catgut sutures 
to cover the pro/ecting cod of the tvire. If 
there is any antldpatra difficulty from ro» 
tention of bronchial secretion, it is preferable 
to do a proplwlactic tracheostomy fa assod 
atioa with me sternum-fpllttfag toebtoa- 
Tbia is an innocuous procedure. It is far 
easier and better to do ft ^ecth-oiy than 
Ineffectively as m emccgcncy Because of 
the report<id inddcsice of malignnnt thange 
in thyroid adcoocoas a word could be said 
for tno advantage of the sternoxn^littfag 
incision wherein comply removal x^thoot 
morcc&aUoQ can bo carried out MorceEa 
tion would tend to Implant the tumor fa the 
event that such adenomas are roabmant 
Nevcfthelesi, sternum splitting should bo 
reserved for selected casot. 

Raterior mediastfaotamy has been largely 
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abundoDcd in favor of tlio Inimplcural po»- 
Icrolatcrol approach IIo\vc\cr It lias a ocfl 
nito place in tlw unnomenlurlum of tlw 
ihorudc surgeon If mediaiUnotomy is to bo 
acconipllslKid without tearing of tlw parietal 
pleura, a long legcDcnt of (bo rib directly 
over tlw area (o oo invcsrimlcd slwuld bo 
removed, with additional shorter rescclions 
of ribs abovw and below Open pneuroo* 
tborax is thus avoided 
Bccauio tumors of the anterior mcdlas 
tinum may bo of (hjinlc origin and becuuse 
tumors of tho (hjinus arc frequenUy occoin 


ponied by at least incipient symptoms of 
myastltcnia gravis, curoro and its derivatives 
should ho avoided in producing surgical 
oncstlicsla. Sliould respiratory difficulty do- 
s-clop in tho postoperatiNo period after ro- 
movol of anterior mediastinal tumors. It 
wtnild Iw well to consider tiw administration 
of ephcdrlno or ony of tlio ontimyasthcnic 
drugs wlUch luivo been desxlopcd 
Tho place of truclwostomy os an clectivo 
rather tlum as an emergency proecduro in 
(Iicso surgical pnxxHlurci cannot bo over 
emplrasiz^ 
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THE THORACIC WALL, 
PLEURA AND LUNGS 

The Thoracic Wall and Pleura 


B\j WIULIAM E ADAMS M D 


WoxiAM Eua* Aixukts xcc$ tduccied at i3ie State of l<nM bet 

htu been attociated udih the Untoemiy of Cfdcoso* Deparimeni of Sur;g«Ty 
^ progrettice txtnht atnce 1628 He i» the chief of Thoracic Surfftry tnd 
Baymond Profeoor of Surg/try )lia es p e rim enial jwd dinicai incetiigatkms 
heified to eiiabiidi the tpedeliy of thoracic turgery on )5rm pAjwiVogfc 
principUs. 


PHlfSrOLOCl OF THE THORACIC 
CA> m 

For a better undentanding of tbo <^ca] 
feature* objerved during the maaaganenl 
of various obnormailtic* of the diert, a 
hiowlodM of pulmoQflry function under uor 
mal ccaiaitksM and iti alteration under ad 
verse cfrcunutoace* i* dicsirable Since pui 
mcnarj function ti likely to bo altered by 
both extrathoradc and Uitrathoradc opera 
tion*, it i* fanportant to know the itatu* of 
the lungi prior to any toalof opcratitai, Al 
though function asrijti in temperahire 
regoRkoo and in elet^lytc balance, Jti 
priadpal ob/ective* are oxygenatioo of tbo 
^ood and removal of carbon diorido. 

Many patient* have adequate pulmooaiy 
ntesve to meet the body nceth during ill 
ness, during and foUenving surgery and fol 
Wing infury Htn'.-ever in perw^ of ad 
\mcrS year* or in tbo presence of enctendvo 


bflatmd pulmonary dlsoose, lung function 
studJcj may bo of significance in both toodi 
cai management and prognosis 

Pulmonary function may bo subdivided 
into four principal parts namely vcntilatttjo, 
diitributioo nexfusJon and difiurioiL The 
rcqulrcjncnts for performance of these fuiic 
tioQf fneJude a oarmal beUmv* action of the 
chest wall and diaphragm with a negative 
Intrapleural pretsuxe of 0 to 8 cm of wBtJsr 
adequate pulmonary capacity and patent Jdr 
passages for tlx) free eaihange of gaact and 
adequate \'ascular bed for perfusion of the 
pulmonary tissue Undetr norraal drcuin 
stancoi, a cooildcrablo reserve of pulmcmaiy 
function Is available for perfon^g them 
activities. During rest, oiuy approalxnatcly 
one-fourth of the King capacity is requir«rd 
for nonnal puimouaiy fun^on. 

Although a larro pcrccntago of patleou 
have adequate puhrwmaiy reserve for tolcr 
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Qting operative procctluro, in imIK'iduoU of 
advunced )carj or who ha\o bllalcrol pul 
moniiry tlUcuic, pulmoruiry rcicno mu) bo 
cocuidcrabi) nxlucctL TesU for tlrtcrmlnlng 
iho statu* of pulmonary \-cntlIalIon ami dlf 
fudon are Important, e*pcclall> wlicn iwil 
moDorv rcscr\*o may bo furUver decreased os 
a result of pulmooar> resection For \cn 
tilatory tciU, the timed vital capacity 
(tnaxiinum \x)1uiik> cvliolctl after maximum 
inhalation meawred in second*) and iho 
maximum breathiojt capacity (maximum 
amount of air inhaled and exhaled while 
breathing dccpl> and rapldlv for fifteen icc- 
ond* X •!) bJ'"® been found to bo of prac- 
tical vTilue. Test* of pulmooaiy dJilurioa aru 
comiderably more complicated ajxl diificult 
to male. However in patient* for whom 
pulmonary resection is neccuary when tbo 
result* or tcjt* for pulmonary function oro 
correlated with clinical inforrnation thej ore 
a valuable aid both in prognoii* and in 
planning therapy 

Interference with pulmonary function may 
occur during and folknvlng operation* and 
foUmvisg trauma, particular!) to ibe chest, 
and it may be oxsodated udtii some degen 
eratis*e dlscosci of the lung*. Ventilation of 
the hmg ma) become decreased through in 
terfereuce udth chest wall activit) a* seen 
foUowtog on injury or b> obstruction of the 
air passages with ford^ material such os 
blood, pu* or mucus Reduction of lung 
capacity h) infoctiou, neoplasm or Injury 
ma) saiouily reduce pulmonary reserx'o so 
that the dlEusIon of is inadequate. 

Chitjclc emphysema and fibrosis may ma 
terially tntafere with Internal mixing of 

K or also produce a physiologic shunt of 
throng unaereateu lung and thus 
lead to some degree of hypoxia- Advanced 
stages of fibrosis with intmpuhnonary vos- 
oilitis may marlLcdly impede the flow of 
blood through the lungs giving rise to cor 
t^d m onale with varying degrees of cardiac 
decompensaticHL A bnnvlcdge of the degree 
of the above changes prior to pulmonary 
sargoy Is especially Important In planning 
tberapy 

Following operation* on the upper abdo- 
thorax, ventilation of the lung 1* 
doaeased because of pain on respiration 
^d restriction of motion of the chest woIL 
m puhnonary resection, there Is an addi 
tica^ factor Le., decreased lung capacity 
rolkwvmg operation one of three compllca 
tioos my result which may material}) of 
lect the postoperative convalescence of the 
Patient by r^ucing pulrnonary capacity 


atLlcxrtosi* pmnimonitl* and physiologic 
shunting thrmjgh on unacrated lung dliUu 
to on obstructed brondiu*. IVhcn mua> 
punilc’nt sccTclion* oro retained in ibo ah 
passages one of tlio above condition* or a 
combination of two or more may develop 
WlUi iluj ulttorpllon of entmpp^ air by 
bronchial ob*lruction alclcctasls occurs 
wliicii lead* to an clovnllon in lemperahixo 
and 1cuIloc>Io count If this condition in 
volv-cs un coUro lung or lobe some rctrac 
lion of 0 m 3 mctlioslinuni toward the side of 
inv'oivcmcnt and elevation of tho diaphragm 
on tlto involved side result Tlvcso finding* 
old matcriall) In lUlTcrcntiatlng atelecta*ls 
from lobar pneumonia, plcuml cffuilon, pul 
monory embolUm coronary thrombosis, 
acute dtlatatioo of the iKSirt or diaphrag 
malic bcmla- If atelectasis persist* it will 
usual!) lead to pneumooiti* of tho obstructed 
lung. 

When tccrcliom intcnnittcnll) obstruct a 
lar|^ bronchus and tho air bo)’ODd the ob- 
struction is not absorbed, a pl^ologic 
shunt occurs. This means that bhm passing 
through that portion of obstructed noDve» 
tllatcd lung docs not pick up ox)gciL Thus 
this venous blood returns to the left side of 
tbo heart, causing lowered sahmttlon of the 
arterial blood oxygen. Tbo resultant hypoxia 
may bo sufEdentiy great to produce c> 
onosl* Since only apprcudmatelv onofourth 
of tho lung cap^t) in normal In^viduols 
is Dcccssary to oxygenate the blood ade 
quatcly if d>'spr)ea and cyanosis accompany 
retained broncmlal secretions a ph)‘sIoIogic 
shunt rather than atelectasis is pfcsent Tne 
principle* of manogetnent of these three con- 
dltioos may bo briefly emumeroted os fol 
low^ projMiylaxi* should include early am 
bulatioo postoperative breathing and 
eou(dting exercises avoidance of restriction 
of respiration and tho use of various aid* 
for removal of excess secretions actloe 
thcTPpy require* stimulation of cough, re- 
moval of secretlODj by catheter suction or 
bronchoscopic aspiration, the use of expec 
tonmts poitoperatively and the employmeot 
of tracheotomy when tho patient is ex 
tronely ill and unable to help himself in 
eliminating secretions. 

Ehiring intratboradc oi)enitioas on tbo 
normal diert, the hmg oo tho side of opera 
tion tend* to coUapso because of Its normal 
elasticity In order to mofritphi adequate 
ventilation of tho lung and diffusion of gfl«et 
during lurgery a mild intratracheal positive 
pressure is necessary in the majority of 
patients. This may be obtained by admin 
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isteriag oiygcn and anesthetic gases through 
a enug fitting face mosL or by means of on 
cndotracheoT catheter By propcrlv employ 
mg either of these methooi, ventilation of 
the hmgr for mainteaaDc» of aarmai blood 
oivgea and pa levels can be adequate. 


INJURIES OF THE THORAX 


Injuries of the thorax may vary conrider 
ably m tyx>e and in degree of severity In 
military casualties os as in persoDs 

injured in automobile and industrial axxd 
d«ts wounds of the thorax have constituted 
one of the major causes of death During 
World War I, to 30 per cent of the deaths 
on the field of battle resulted from this 
cause Only 4 to 8 per cent of the total 
wounded admitted to tivQ clearing itatioais 
had chest injuries. Eariv mortality among 
those seen at advanced stations who hod 
escaped immediate death was 23 per cenL 
Since fatalities usually occur earl> loUowing 
a chest injurv it is Indicated that prompt 
first-aid measures mav materiafly reduce t£o 
rate of mortality This was proved to be o 
fact for during World War it, when first-aJd 
measorcs were givcQ oobt the front lines to 
men having chest Injnries deaths from these 
wounds were reduced to only a small frac 
tioa of those occurring during Worid War 
L In the management of severe wounds of 
the chest, shock axai Kemorrhage from add! 
tiooal rites most be kept in mind as likely 
causes of the presenting diniGal features 
Disturbance of cardiorwpiratorv function, 
however ma> prevent improvement foUmv 
ing Oiiequate treatment of tfvxi. doe to 


For ccmvenience of discussion, ^vounds of 
the thorax may be divided into nonpeoetmt 
Ing injuries in which only the chest wall is 
tavolvetl, without an opening into the 
pleural cavity penetrating injuries of the 
chest in which the entire chest wall os >veU 
os the pleura is im-olved, perforating tn 
juries of the chest in which the entire 
thorax lias been traversed by a foreign hod> 
and blast or concussion injuiy of the Jung 
in which damage of the pulmonarv tissue 
was brought about bv sudden exposure of 
the <hest to extremely high pressure mthfn 
a small enclosed area. 

Injuries of the thorax may thnsten life 
because of shock, bemorrhige altcrration of 
cardiopuhnonary function and Infection 
Early firri; aid measures of most importmeo 
are admtaistratioo of oxygen, cOTtiol of 
bemortbage, correctioo of ph)’sical disturb- 
ance of caxdiopulmooar) function, replaoo- 


isent of blood loss by the use of ^vhole blc^ 
or piasma and prevention of infection. 

Chest Injunes Rcqmrmg immedmus Ai 
tentioa. Open or mektng u.'ound unh 
p/teumothorax. The ill effects acconipanj'itjg 
this typo of wound are chieSv tboso due to 
distuibanco of cardiopubncinary function. 
The lung on the side oi injury becocncs coj- 
Iflpsed and airless the mediastinum deviates 
toward the opposite side and the contra 
lateral limg becomes hypoinfiated. If the 
opening throng the chest wall is lar^ than 
size of uw trachea, the condiUoQ is 
usually incompatiblo with life. Paradoricsl 
respiratioG devTjIops m which the medias- 
tinum savings from side to ride svith respira 
tion, thus prmaiting normal or adeqoata 
^eous exchange in the remaining innot^d 
lung. In addition to the ill effects on pub 
nwnary function hemorrhage from the chest 
wall Of lung may add to the diniesd picture. 
Dytpnea and cyanosis In varying degree* of 
seventy cough and honopty’iis are usually 
present 

Flfri-aid roeasuies should inciade irome- 
dijte dosuro of the opcEdng through the 
chest wall by whatever means oro a>'ailable, 
thus coQverting the open pneumothorax into 
a closed poesunothonuu Arpiratioa of air 
from the Neural cavity oo the fnjured tide 
will incroase the puln»mary capacity and 
give some immediate relief of symptxans 
uzdess serious hemonhage has occurred. 
Definitive treatment, when available should 
iachide bsanoitasis, difbtidemcnt of the 
wound with removal of foreign materia] 
^om tho chest waff or intralhcracfc area md 
removal of air from the pleural cavity b\ 
continuous suction drainage after closure of 
the chest wound. Replacement of blood loss 
and the use of oxygen and antibiotics aro 
an important part of the treatment 

Termon pnevmoihorax. Tbit coodJtioa is 
produced by a penetrating wound of the 
chest, in which the Jung is injured by a 
fractixred rib or a foreign both As air es- 
capes into the pJeural cavity and is trapped, 
the pressure within the pleural cavity grad 
uoUy increases, thus collapsing not only the 
lung on the side of injury but, to somewhat 
ktser extent, (he lung of the opposite ride 
(Fig. l) In addition to tho deleterious cf 
fecti from the markedly reduced pulmonary 
capacity symptoms may oiso bo due to hem- 
on'hflgo wjthJu tlio pJeuraJ cavity VentlU 
tioa of the opposite aerated lung is also 
diminished beause of devdatioo of the mo- 
diostinum toward the contralateral ride 
This condition is recognized by the preseoce 
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of djTpDoa, cyjmoiij and tacrcajcd pcriph 
oral \xuouj prcwurc. Ph)-»ical findings arc 
solf-oipUtulory 

\tanagcmcnt of tension (pressuro) pocu 
motborai includes the use of continuous 
suction applied to ibo pleural cavity through 
on intercostal catheter for n>cipanskm of 
the lung and replacement of blood loss if 
licinorrhago has occunod- A small foreign 
in tho lung ma) bo ineoascquontiol 
and require no tlvOTpy Foreign bodies oxor 
1 on* in however especially when 
kxated near larger x-eucls, should bo re- 
nwx-ed when fadhties oro axailoblc. Tho 
use of ox^'gen and chemotherapy is valuable 
m treating these subjocti, 

OiulabJe dutt wall “flail diciL" \iul 
tiple fractured ribs ore frequent, howexor a 
d^blo fracture of sexeral ribs occurs infre- 
quently When several ribs ore broken In 
two places, covering a segment of tho chest 
wall, this area may becoove uiutablo. If the 
region is suffiaentl> large and tends to move 
inward on Insptration, thus interfering with 
ventilation of the lung, tho condition is 
called a "flail chest” Tl^ infur) usually re- 
snlts from a cnuhiag blow to tho chest l;^ a 
flat object It is accompanied by bemorrhago 
into the chest wall as well as into the pleural 
cavity laiceratioai of the un(krl)'ing lungs 



i Taalan piKumodwr«. X-r»y ■ptM«r 
Mica of die diot to tendc® (prw*uro) poenmotbor*: 

twcDty-<l^ yt»i old wenttD wIm h*d davriopw 
» broncboplairil fithda lecoDdiiy to cyttk; dbeu« c 
the bag. Nobs nmiad duft of tDedI«tin*J (Utic 
bjre* to tbe left »ilb ccenplrta coiUnje of tb» riali 
nm« nid partial ctilhpjc of tb* 


b) tho frftctixred ribs with resultant pnciuno- 
llmrox mu> ocenu- The clinical features at 
tending this t)^^ of injur) are due to mter 
fcrcnco with vcntllatloo of the lun^ dc- 
CTCosti In pulmooar) capacity from bemo- 
nneumothonw and coUapK’d chest wall and 
iQtc of circulating blood xulxunc 
In simple fracture of the rib, poraxcrtc- 
bral blocking of tho involved intercostal 
Dcno roots with procaine is the treatment of 
drolcc. Control of pain b) tlds method is 
preferable to strapping tho chest with tape, 
sinco tho bttcr tends to interfere with 
rcsjijratofy activit) Early thcrap) for flail 
chat entails stohillxation of tho chest wiiU 
b) whatever means are available. Adequate 
ventilation of tho remaining functlmung 
lung tissue is then rc*estabUslic<L If a largo 
sequent of the chest wall Is involved, mas 
slvo collapse of the lung on tho Ipsolatcrol 
sido ma) occur This ma) bo both from 
compressiOQ of the chest wall and from 
bronchial obstruction bv blood or sccretiocs 
(Fig. 2) Definitive treatment entails eleva 
tion and ttabilbatioo of the flail semnent by 
tractiocL B> this means, tho underljlng col 
lapsed lung will bo ro-cipandcd and tho 
normal size of tbe thoradc cage will bo re 
established. Additional iherap) should in 
dudoTeplocmcDtofbloodlossox transfusion 
and removal of air and blood from the 
pleural cavit) Or) gen and antl^tici 
should bo used as indicaited. 



Flgur* a. Fill] cbwL A “doable bmetofo" erf tbe 
«ond to riith nb*. lockulvo, with morfve 
collepse of the right long li tiwu, Ttie chat wiD 
rtuved la u « remit of »n aotcrorfrile irwA-mf 
Note mho um dilft of the upper roediodD*] *tnn> 
Inia to tbe right, indtemtlBg obrtracti® erf tbe »ir 
puMfet CB th*t ildc- The drawing wu made from 
ana rty film of the cb«t of a flfty-foar yemf old 
woman made tbcstly foDowing the aedde^ 
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oi>en tboracolotny ij Indicated and cloniro 
U made, allowing for coatinuouj tucUoa 
dralnago of the pleural cavity b> catheter 
ForCTgM bodia. Since forcion bodlc* ore 
apt to carry particle* of doting or other 
foreign material Into the chest, Infection of 
tho pleura or other itiucturci I* apt to occur 
Tb^py will Indudo mcsifures uiod In con- 
tuminated u'ound*. In addition the size and 
locatioo of the foreign body oi tvcU as tho 
prescDco of infection will dctcrmlno whether 
the object should bo remmed 
Lower chest injuries tirvohdnf the upper 
abdomen Since the largo bowel and itom 


adi arc above Uto lowermost level of tho 
lung on tho left side penetrating wound* In 
ihli region are apt to bo accompanied by 
sepsis, a* well as blood loss from Injury to 
tlio splccm Elxploratlon of tho up^ abdo- 
men and lower thorax Is indientod and tho 
damaged organs and tissues ore treated as 
roquirt^ 

Chest Injuries Not Usually Demanding 
Surgery Stthculaiieous and mixiuutbtal etrs- 
pltytema. The seriousness of this condition is 
usually moro apparent than real Tho cm- 
pfayieina may result from penetrating, non 
penetrating or crushing injuries of tho chest 




388 


Chapter 16 The Thoracic Waix, Pleura and Lc>.gs 


Air from an injured Jtmg may dis&ect 
throu^ the damaged chest wall to all lay 
en of the toft tissues In ciuihing Injuries^ 
air may escape akmg the broricho\a*cuiar 
roots of the lung to the mediastinum and 
pass up into the bate of the neck and 
thence over the dtert woU and op over the 
face and tcolp (Fig. 4) Unless Ute air 
within the mediastinum teavdi to compress 
the large vems such os the superior \‘caa 
cava, mis conditioa is usually not terioos 
and requires only control of the etlolo^ 
^utor The condition is usually eas{l> reoog 
nirablcj rince palpation cicrDonstratei a 
crackling sensation due to tho pnsscaco of 
air beneath the skin. 

TrmtwtatiC asphyxia. This condition U 
caused by sudden comprtjwioa of the thorax 
with the rtaultant forcing of venous blood 
bade into the capillaries of the upper oi 
tremlties head and nccL This produces a 
bluish purple discoloratkm of tiu) involved 
omu Alth^gh the appeororveo suggests an 
alarming condition actually little or no al 
teration of csirdiopulawnary function occurs 
Proper trunagement inefudet rest and the 
treatment of associated iosions 

Biast injury of the iimg This injury uiu 
ally tesidfci from sudden severe compressUm 
of the chest b) rapid elevattoo of at 
nvospHeric pressure about an irvdividual in 
a ctxifincd area, such as a tonne] or a oamnv 
street bordered by taS buddtagi Cough 
with mild bamoptvfif and ^vmp^ams and 
findings of mild shock and cerebral concut- 
sioa are commoalv pnosent Recovery usuollv 
occurs following a reghnoa of rest, oxvgeo 
therapy and ad^uafe sedatkm. E>eath has 


occumsd, however possibly from coronary 
air embolism duo to air being forced into 
the coronary veaiels. 

Closed pnnmtot/ioro*. When this coodi- 
tion is due to a penetrating or crushing 
wound of the chest, no symptoms may occm 
unlsas the trauma has been of such a severe 
degree os to produce coHapse of the major 
portion of an entire lung. On physical ex 
amination the diagnosis is obvious arsd re- 
erponsioa of the lung may be accomplished 
by aspiration of the air If the lesksn ream 
because of the presence of a bronchial 
fistula, continuous suction through an inter 
cosud catheter usually produces permanent 
ro-erpomion of the lung. 

CONGENITAL ANOtiVUES OF TIIE 
THORAX 

Malformations of the thoracrio cage are 
not uncommon however tho majority are of 
no dinlcnl tignificanco, Occswionally anoro- 
olics are incnrapatiblc with life, such as 
ahsenco of the diaphragm, on eatxemely hi^ 
eventration of the dlaphra^ or partial ah- 
sencas of the thoracic wau whicn may be 
associated with ectopia cordis. Anomalies 
which have ivo particular ciinicaJ importaocc 
indude forking of a rib anteriorfy fuiioQ 
of two ribs and absence of a portkoi of s 
rib AnouwJlo wldch may bo of surgical 
slgnifioinco aro pectus excavnfum (trichter 
bnisL funnel ch^) cervical rib and hmiia 
<rf tiw lung, 

Fectus ^cavacum. This anomaly coosists 
of a cccgeaitoi defonnity of the tiemnm 
and adjacent cartilages and aaferior seg 
marts of ribs At times, than is associated a 




t P«tDj laorvatam. OnMiag of Utcnl <sSfttUl) sad cjTw.*rctic»*l \it-jr of lirfarroify of cJwat 
«»ciQ*dim«it upoc ««• Ch»c®) aanojSy occopted by tf?* bo^rt. The hiMrt h nXJUaJ 
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Flsan 6 A and B Front tod stde x-rtr «pp«iance of a iiIoelra»->-ear-old maie u-Ub pectm ataratain. 
Note reductifin of tnleropotfertar dtir^tton of iho mediastimim to len than 2 Inches and 

derlctkn of c*n4Uc liodow to the left C and D Poatopesativ-e •ppeanuiee foflmrlof mnjlcal correction « 
defect Notn tocrooe la A P dlimrorino of roediafttmim. Also note brace placed o%er the chest aoteriotiy 
to aid In de\'itfaD of rterxuim. E, Photograph sbcrriag scar and normal contoor of chat «11 

foUovlDg sorgoy 


varying degree of scoUosi*' The defonnily 
uniolly becini a( tlie juncboa of the first 
and second portion of the sternum and a 
tends downward to and Including the 
xiphoid nic*cesi which ii at the greatest 
backward extension of the deformity (Fig. 
5) The significance of this defonnit> ina> 
bo because of its ps>chologic effect, or iti 
interference with cardiopulmonary function. 
In severe the dlsttince betN'cen the 

anterior surface of the thoracic vertebrae 
and the posterior surface of the sternum 
may not be more than 2 or 3 cm- (Fig. 0) 
Thus, the heart Is rotated to the left and at 
times its activity is affected. 

Treatment of this condition by a plastic 
operation for elevation of the * tpjiiiim and 
adjacent mvoKed cartilages and ribs is jus- 
tlfled wben the deformity elthcx interferes 
with cardiopulmonary activity or is likely 
to interf er e later if the degree of deformity 
Is incroGxlng. The operation is also indicated 
when the drfonnity Is a psychologic hand! 
cap to the IndividuaL The outlook following 
surgery is favorable. 

Cervical RDx Altbnn gh In a high perc en t 
OM of Its subjects tht« deformity is of no 
Clinical signiflesmee, at times it gives rise to 
a condltloo Imown as scalene syndrome. The 
anomaly usually occurs bilaterally but rUn< 


cnl manifestations may in\'oh*e only one side. 
These consist of numraess and tingling iuid 
a decrease in the nonrud temperature of 
the hand and forearm of the affected side. 
The rllniml picture is caused bj an inter 
fercace with the blood supph to the arm 
resulting from compression of the xubcla\'ian 
artery and a portion of the brachial plexus 
betiveen the scalenus onUcus muscle tfud 
the cervical rib Treatment consists of Ubera 
tion of the constriction by surgical division 
of the scalenus anticus muscle. Fav-omble 
results following the operation usually can 
be anticipated. 

Hernia of the Lung. This is a ^■Cly 
common condition. It may be congenital or 
may develop following trauma to the chest 
walk The congenital type is a true hernia, 
with a sac of parietal pleura into which the 
laDg protrudes, it occurs most commonly 
isear the sternum or >’ertebrao through an 
intercostal space. The acquired typo may 
follow an injury to any part of the chest 
\vall, the Irmg prolapsing throu^ a defect 
produced by the trauma. 

The usual symptoms are a bulgmg mass, 
pain over the local area and cough, 'Hie size 
of the mass m creases on coughing or strain- 
ing. The cough is usually nonproductive but 
may bung forth bloody sputum. Incarc^ra 
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timi and itrangulatlon of the»e bemla* have 
beea reported. 

Phyiical eiamlnatioa re%'eali a joft, creirf 
tant, bulging mass which ipuddealy imreaie* 
in itzo on coughing A bony or fibroin ring 
may be felt Uxtoum wbidi a finger mav be 
fanned into the <^ejt cavitv The dfagnosii 
ii eojily mode 

Since these hernias rarely heal rpontone 
oujly treatment consist* of freeing the coo 
tents of the hernial sac and chnuro of the 
defect to the chart waB by a plastic opera 
tion. 


INFLAMMATIONS AND TUMORS OF THE 
CHEST WALL AND PLEURA 


lufiaromauon* of the Chest IValL Sttb- 


f>moral abscess A subpectoraJ abscess or 
subpoctcral phlegmon, li an oncommon ai 
though serious leikm and because of Its 
location beneath beetw bellied muscles Jt is 
jfrequcntl) misdiagnosed to its early do* 
vclopoKajt The infection begins to the 
subdavicuiar glands at the extreme apex of 
the sudlk end U usoadv caused by a he 
molytJc streptococcus secondary to an tofec 
tion or tofury of the hand, arm arilla or 
breast It also mav foUov. an tofury of tbo 
cbttt wail or of the sumaciavicular fossa- 

The subdavlcuiar giands Ue adjacent to 
the grill ary veto high to the axilla and just 
beaecrth the cortocoracold memhrano \Vncn 
the irdecrion extends outride of these gtanA 
it spreads dowm>ard and outward breath 
this fascia and at thnes may extend pos- 
teriorly around the chest wall to the sub- 
scapular region. 

Since the infection Ue* deepK hidden 
frwn the nirfacs local symptoms and find 
togs are insignificant to the early stage and 
ore uiuaBy preceded by fever ctolu and 
general malaise. F&to to the shoulder and 
arm, especially on adduction or rotation 
rigidity of the pectoraUs major muscle and 
a srn T ?r^ of tendcroess or pain near tbe 
middle of clavicle ore the first local 
manifestation*. Examination reveals no onrly 
local abDormalitle*, but later fwefltog and 
a fuBnen near the outer Inferior border of 
tbo pectoral musde with tendemes* over 
this area are noted Much of the rwdltag 
rosy be duo to odenm and tbo tack <il 
gurtuajton b mtalaultog. often detayfag tlw 


conilftt of tacWon and ade- 
quate drainage along *e Mtet 
ito of She pectondii major munde. Ad<U 
^ dnOnago by dlv^ of She moKde 

^ beneaSh the ctavWe may be necesMty 


Sulfonamide* penicilito and streptomycto 
or© helpful to controlling tbe spread of tbe 
infection but sbcmld not bo relied upon as « 
substitute for surgical drainage Bcomse of 
the location of tbe abscess pyemia and 
septicemia ore not uncommon, Tbo coodi 
tion is always serious and the prognosii 
must bo guarded. 

Subscafjutar abscess. A subscapulor ab- 
scess is mudi less common than a subpec 
toral abscess and usually produces few local 
or syritanic symptom*. Although caused Ijy 
pyogenic orgmiims it may present tbo ap- 
pearance of a cold abscess At times it is 
oifi'esHJtinted from turnon only by the pres- 
ence of fluctuation. Treatment consirtx of 
adequate drainage after determination of 
tbe etiologic organism by aipiratioa. 

Acute osteomyelths. Acute ostecanyehti* of 
a rib may result from drainage of an em- 
pyema due to tmoma or general staphylo- 
coccal infection* With the exception of the 
last mentioned, the *^emic tovolvtanoot is 
mcch less coaanoo than that produced by 
tnfecttoa in other hones Involvement (« 
the cut end of tbe ribs folknvtog rib resec 
tion for draining an empyema i* uncemmoQ 
and pnxiuces no t^emic reactiOD. Ocett 
xldoany on entire rib may bccocne involved 
and seqaestrate Surtocal removal of the 
sequestrum Is foUowed by complete beading 
Osteomy^ti* followtog trauma to a rio 
produces no special problem and is treated 
to tbe usual manner for this ksion Osteo- 
myelitis of tbe sternum is much less common 
but when present carries a high mortality 

Typhoid osteomyelitis of a rib I* rarely 
seen, since tbe torideasca of typhoid fever 
has been redneed. Tbe local coeditiOQ ma> 
not appear for months or year* after to 
attack of typhoid fever however a history 
of an attact Is usuafly present. Locafiy s 
fluctuant swelling develop* but sign* ot aP 
acute inflammation are Inking It* recogni 
tion 1* important to order to prevent spread 
of the organisms before tbe i* 

made Typnoidol osteomyelltii most bo dif 
fcresjtiated from tuberculosis syphilis, lar 
coma and chronic pwgeaic tofe^ons of the 
rib Aspiration and ^turo alcmg with a 
hiitory of typhoid fevisr are uni^y sufi3 
cient for establishing tbe dia^iosii Treat 
roent consist* of surgical exdsian of the 
involved bone 

Tuberculosa Tuberculosis of tbe stcroum, 
rib* and cartilages U seldom leco since pul 
nwmaty tuberauosls has been brought under 
better cootroL It may develop one of 
two methods— cither by direct eitensfajo 
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from tuberculous glands Ij-lng /oil oulsldo 
the parietal pleura, uiuall> near Okj ilcmum 
or by hcmatogcncais spread from an actl\c 
lubertruloui lesion dscnvbcro lu tiw 1^®^ 
The former route is probably the mudi 
roore common, since in mxmy or the pallcnU 
the tuberculous Infcctioo Is around tbo rib 
or cartilage, with no mldcnco of infection 
within these ftructurcs. 

Although this Infection may occur at any 
age, It Is commonest during rniddlo life. Tbo 
lesion presents local manifestations similar 
to those produced by cold abscesses eUc- 
^yhc^t^ TlWe Is little evidence of local in 
pnmtnflUnn, a fluctuant nootcndcT swelling 
indicating Its presence. If It ii allowed to 
progress, necrosis of tbo sUn occurs, with 
sinus formation. The infection may how 
ever eatend quite some distance along a rib 
or cartilage before sinuses develop. Aspira 
tion of the swelling re\-eals thick, curdy pus 
If a sinus is present, injection of a riuii 
opaque material and x^ray exnmUuttioa of 
the diest will old in determining the limits 
of the kn'Qlv'ement. 

Treatment consists of wide surgicai ex 
cislM of the Invxilved rib or of the entire 
cartllase, if the Utter Is involved. Strepto* 
m>clnh^ been found eflectivo in the treat 
meat of tuberculous sinuses when no foreign 
bod) is presait lo the absence of sinuses 
or soconoory mfecdon, ckmiro of the wound 
without drainage is Indicated. Supportive 
treatment as for tuberculosij elsmvbere is 
helpfuL 

Artinomj'cofii. Actlnom> corii of tho chest 
wall is p rascally ahvays secondary to actirs- 
omycoxis of the lung or intestine. In the 
fonner the process extends ourivord through 
the pleural cavity and In the Utter citen- 
sioa Is up through tho diaphragm. Since this 
infcctioo re sp ec ts no tissue KHuuUrios, it 
involves all structures of tho chest wall and 
slowly produces a brawny indujatloa in tho 
soft tomes, with coosideiable swelling and 
edema. A productive cough, usually %vitb 
hemoptysis, and local pAtn and teodemexs 
are experienced along with the ctmstita 
tional symptoms of fever weakness, sweats 
anorexia and loss of weight If the Hicontw 
process is allowed to continue, discharging 
riuuses are produced. 

This cooitiQu may be mirtfilpTi for hi 
boculosis of the chest wall or Ormnr of tfiw 
lung with secondary invasion of tbo d»est 
walL The diagnosis is established by tho 
folding of mlfor granules in the exudate and 
the ray fungus oo staining material removed 
by asptratioD or biopsy technique. 


Wall and Pleuiia 

Trcalmcnl cooshls of wide excision of tho 
Involved parts uxuall) perfonned best in 
several stages Tbo use of thymol and potas- 
sium iodiem by mouth and thjmol locally 
has been of dc^to benefit in some subjects. 
More recently penicillin has been found to 
bo much more effective to tho majorit) of 
patients Tho prognosis must be guarded 
in advanctxl lesions Ikiwcvct tbo use of 
adequate amounts of penicillin has greatly 
fanproved the outlook for tbeso patients. 

Inflammation of the Pleura. Icure em 
pyema. InflammaBons of tho pleura arc al 
ways secondary to inflammation of the lung 
ana parictes of the titorax or to tra um a. 
WItli tbo advent of chemotherapy for the 
treatment or prevention of pneuinWa, py'o- 
gcnic cmp>cma os a complication of pneu 
monia is seldom seen Ukewise, tbo clinical 
picture is i>o longer characteristic as was 
tho COSO before specific therapy vras avail 
able. This condition is seen more commool) 
todlay as a compUcadon of subphrenic al> 
scess lung obsc^ or bronchicctirsit or fol 
lowing trauma. Tbo causative organism in 
cmp)cma os a compUcation of pneumonia is 
usi^y a pneumococcus or a streptococcus. 
With another etiologic basis, it may be one 
of the riv'o above or ooo of a fairly Urge 
variety of either aerobic or anaerobic or 

jranitnu. 

In the early stage of this infection, the 
pleural ecrudato is serous in nature and may 
occupy the enhre pleural cavity or only a 
limited space (encapsulated emp)^!!^) 
More frequently it occupies tbo lower por 
tion of the pleural cavit) the apex of tho 
hmg becoming attacbed to the upper chtat 
walk As fibrin deposition occurs and inflaiQ 
motor) cells, sudi as bmphocytes, leuko. 
cytei and endothelial colli increase, the 
exudate thickens, "niis occurs much more 
rapidly with pneumococcal with strep- 
tococcal emmema. As this process contmu^ 
tho exudate IxicofDej frank piii and in reality 
on abscess of the pleural cavity occurs. With 
this development, tb© lung b«omei od 
herent to the chest wall at uie edges of the 
invx)Ived pleural space. In pneumocxjccal in 
flammatioQ, this process requires five to sev^ 
days to develop whereas in the presence 
of itreptococesu Infection or other aerobic 
and anerobic organisms. It may require t\vo 
or three weela or longer 
The cllniral manlftttations of empyetua 
thoracis are those of an Inflammatory process 
in adxhtioo to those of a partially coUapsed 
hing Fever and leukocytosis with same pain 
In the inrelved area are characteristic. B©. 
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caujo of the presence of pain or the huge 
size of the pJeural rpaco involved, dyspnea 
snd devBtkKQ in pulse and respiration occur 
in varying degrees. Examination of the chest 
reveals Ssci«Lsed motion as weE at do- 
creased to absent breath sounds on the 
involved side The percussioa note Is dull 
to flat and cardiac anlioo** inay bo shifted 
to the opposite side Tubular breathidg imd 
rales are not infrequently present adjacent 


segment of rib in the most dependent por 
tkm of the cavity with the patient under 
local anestbeslfL An adequate opening must 
be maintained for the free drainage esm 
date until the cavity is obliterated. Thj 
principles of therapy at this stage of the 
disease are the same as those for a pyogenic 
abscess elsewhere in the body Prior to the 
formation of h'anL pus repeated arpiratioa 
by means of thoracentmis or dosed suetkn 


to the area of involveinect 

In View of the usual preieaoce of an eti 
ologlc factor the diagoosu of empyema 
thorads is not difficult An x rav film of the 
chest, exposed vrith the patient either sitting 
or standing, will iweai an opadty tn the 
region of involvesnent If this is in tbo Icrwer 
portkai of the pleural cavity the opadty 
will extend outward and upward as a curved 
ihadovv along the chest woIL When tbo 
empy’ema is ertcapmlated, the shape and 
size of the opadtv are quite variable and 
this lesion may be confu^ with lung ab- 
scess or a tonW with cecondary infeetkHo. 
Fortunately the encapsulated type of jb 
voh'ooent is seldom seen and thus this diffi 
culty in dia^Msli Is oot often ccofrooted. 

When an empvetna is sumected, thoracea 
texts should be performed to ooaSrm the 
chagnoris If the empveoia cavrtv extends to 
the b^ of the pleural space aspiration is 
made through the seventh intercostal space 
in the postudllarv line If during the pro- 
cedme, a coagh is incited or exacerbated, 
the pnxeduro should bo discootiaued until 
tbo cough is controlled bv ledatioa. 

Oaco ibo diagnosis of emp%-etna is estab- 
lished, a Laovvledgc of its extent and locn 
tifvn of involvement is desirable F<Jt this 


purpose a diagnostic pneumothorax is in 
<hiced by intro^cing air into the empvema 
cavity foiiowing the removal of exudate In 
order to drtennine the causative organism, 
smears and caultores of the removed exudate 
sf^d be made in order to plan proper 
therapy 

The treatment of acute empyema will 
vary somewhat according to the ettologic 
basis md the causatitc orcaoism. Jn addl 
tion to cheowlherapy mrtbo^ erf mamge- 

ment todndo aspiradoo, cW «tbeter 
drainage and open drainage. Cbermtberapy 
accort^ to sensitivity of the 
IduTiSLl bo imUtuted toraodtate!)' tf ft 
iiiadv in u»j. If ^ 

JxMdy renebod the ftage »hra <U 

ft mndo. n<fcqu.W oj«m d^dont 
ft tiio trotmmt of doto Tlift ^ 
obtained b, tbo ftaocUoa of . 


drainage through the use of an intercostal 
c^heter introduced into the empyema cav 
ity should be employed. In this Vray dele 
terious effects due to m open poeumothorax, 
with perliaps deviation of the naedhutinum 
toward the opposite side are avoided dur 
mg the stage when sev'cro toxic manifests 
dons from the primary cause of infoctifln 
are present If treatment Is started by aspira 
boo or the closed type of drainage, this 
should be changed to open drainage when 
the exudate bexomes purulent 'When re- 
peated thoracentesis or dosed draina^ by 
catheter is utilized, intioductkm of the 
needle or trocar through the chest wafl 
tbonld bo made at the u|^>eT edge of a rib 
to a dependent location In this way inter 
costal vessels and serves will not be traum* 
tized. This procedure can be carried cwt 
with the patient under local anesthesia and 
to a semisitting position in bed or on m 
operating rocan table 'Various hrigattog so- 
lutions have been of benefit to some pa- 
tients however the principal object is to ob- 
tain adequate drainage In addition to 
chemotherapy and drainage of the empyema 


space the use of blood transfusions, oxygen 
therapy oiid improvement of the nutrittona! 
state are important adjuncts to proper man 
Bgetnent 

When a broacbopleoral fistula developi 


during the acute stage of empyema, serious 
dlsturoonce of caroinrespiratory function 


mav occur because of tensioo pDeunwthomx 
as seen to Figure 7 Continuous suction 
drainage throng on intercostal tube or opesi 
drainage as indicated will give immediate 
relief 

The prognosis of empyema ^vfll depend 


lar^y upon tbo ctiologic factor if adequate 
and prompt therapy is administered- When 
this CQoditkai occurs as a complicatiaQ of 

e eumoaia, the prospect of a core U oicd 
iL Empyema as a campiication of lung 
abscess or 'broochicctasiJ may tal-o on a seri 
ous aspect and prognosis must be guarded. 

Staphylococcvs empyemet. Staphylococcus 
aureus is the only organism invobtog this 
region which Is not controlled by the meet 
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commonly u»cd anlibkrtic* and, ihcrcforo 
moro ttttcnlion U bdng focmcd upon it 
Staph) lococcui cmpjcnu ocoiri mucn more 
frequently In >-oung children and in elderly 
people and may be unilateral or biUtcraL Tho 
diicaie ii charnctcrizcd by rapidly dc% elop- 
ing toilcit) with chilli, fever ond d^i>ea and 
at time* cyanoiii. Being bronoilal pocu 
monia in type, carl) pleural invoKeroent li 
the rule. Tno rapid progrcMho development 
of pleural cfhuion unreiporulvo to tho uiuat 
antibiotic* Ii presumptive c\ 1 dcnce of a 
itaphylococcui InfcctlotL Ho^oer culturo 
of aiplnted pleural fluid I* ncccuory for a 
definite diagnosis. Because of the rapid 
necrotizing ^ect on tho lung, early effcctiN'u 
maiutgemcnt U mandatory Muldplo long ab- 


sccisc* frequently with broocbonlcund fii^ 
tula and resultant pyopocimKithorax, artJ 
commonly seen In Inadcquatcl) rrumaged 
COSOS. Multiple, smaller lung abscesses nuy 
coalesce leading to pneumatocele formatkui' 
Treatment consists of chcmothcrap) , evao- 
ualioa of pleural exudate arrd supportive 
measures. Altho<q^ a number of antibiotics 
have been used abno or In combination foi* 
this Infection, the most effective have beeo 
Chiorofn>cctin with cr\-thromycin and Chlor 
omycelln with novobiocin. These drug# 
should bo used in full therapeutic amounU 
and continued for two weeks foUovvlng re-' 
covery llepcatcd rcmovTil of pleural exudate^ 
by thoracentesis frequently leads to pocket 
formation, inadequate 0*00101100 and com 
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plicadoQi, Thux, unless satisfactoiy re 
suits are obtained with one or two pleural 
taps early Intercostal tube drainage by sue 
tion as soon as the diagnosis has been mode 
is the procedure of choice. Supportive meas 
ures include the jadidous use of oxygen, 
salicylates and sed^ves and maintenance of 
electrolytic and water balance. With prompt 
adet^te management, the progiKtsis is 
goo<l If treatment is d^yed or inadequate, 
opoi thoracotomy to remove fibrous tissue 
or to obtain ademiata drainage may be 
necessary and with tnis is an In 

crease in morbidity and mortality 

Figure d shows x-rayi of the chest of an 
infant of ten months follmvlng odmirrirtn to 
the hospital with fever dyspnea and cough 
of three or four days dtn^on. The patient 
had been given penicillin. The patient was 
found to have a temperature of 40 was 
dyspndc and presented cr^ltant rales in 
the midznne region of the left lung poste- 


riorly There was a hemoglobin of Ifi gm. 
and a white blood count of 14,800. A dkg 
nosis of pneumonia of the left lung was 
made and the patient was immediately 
started on a regimen of Chloromycetin, 2So 
mg, every six hours, erythromjdn, 30 mg. 
every dgnt hours and aspirin- A water mot 
tress was to be used for temperature elevi 
tion above 39 C A positive growth of 
hemolytic Stophylococcui axtrtus was found 
on throat culture the following day An od 
mistkm X ray of the chest xhov*^ infiltratlci) 
In the mid^ne of the left King (Fig. 8A) 
There was some elevation of the left leaf of 
the diaphragm. The patient ran a spiking 
fever with a temperature up to 40® C. dur 
tag the next three or four days. An X-ny of 
the chest mado six days later revealed spars 
areas within the left hmg, as weli as pneu- 
mothorax. There was some increased eleva- 
tion of the left leaf of the diaphragm with 
mild deviation of the mediastintun to the 
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right (Fig. 8D) Tho patlcnH condition bt 
carao tomcwlwt impiwcd. Ilowincr ch»ctl 
drainage wlUi iw'o iultaxi»ta\ tube dratni 
w-ai inititulcd whidi completely expanded 
the lung with lubtcqucMt ditappcaranco of 
the cavities (pneumatoceles wilJihi tho 
lung) (Fig. 5C) Tho iwllenti course uib- 
scqucntly was smooth and unm-entfuL TIk; 
temperature returned to oonnal and alt evi 
deuce of previous Invoivxmvcnt williln tho 
lung disappeared (Fig. 8D) 

chrouic empyema The most common 
cause of chronic empjema is irmdequato 
H mlnn gQ of on ocuto ctnmcma. This may 
bo duo to lack of dependent drainage. In 
adequate drainage opening or cessation of 
drainage before dosuro of tlw cavit) Lnek 
of dep^dent drainage is tlw most common 
causative factor Occasionally chronic cm 
p>'ema occurs os a result of a fordm body 
In the cavity such os a sequestrum from on 
osteolytic rib following rib resection or from 
drainage material Dr^age of tuberculous 
empyemo has at times been Instituted before 
sumdent information os to tl>e causative or 
gonlsm was secured, thus resulting in chronic 
empyona. 

In chronic p)’o genie cmp>'cina, a small 
pleuTDCutoneous sinus with intermittent 
drainage of crmli amounts of exudates Is not 
infrequently presait Ukewise, a communl 
cation betvv«cn the empyema cavity and tho 
broDchlfll tree (broodsopleural ttstula) Is 
frequently seen. The dinlcal features in the 
dironlc form of empy ema Indudo a pole im 
deraouiisbed liKllvidual showing various do- 
greei of anemia and bw-grode leukocytosis. 
The chest wall on the affected side Is 
shrunken and immobile. Breath sounds over 
the involve area are absent and the per 
cuislon note Is dull to flat 

UniaDy on the basis of etiologb factors 
alone, a diagnosis of duonlc empyema may 
be readily suspected. An x ray examination 
reveals the area of involvement to be 
opaque, with or without a fluid level in the 
cavity If a bronchopleural fistula or a drain- 
tag sinus of suffident size for the admission 
of air into the space Is present, a fluid level 
win be seen. 

After the dia gnos is has been established, 
adequate open drainage, usually by the re- 
moval of segments of two ribs in a depend 
cut location, should bo made. Improvement 
b patients general condition should also 
M brought about throu^ the use of trans- 
fusioni, chemotherapy vitamins and a 
mxuiihbg diet Inspection of the cavity 


sliould bo made for Ukj presence of foreign 
mulcriol and tho cavity cleaned by Irriga 
lion 

Williln a period of two or tlirco months 
througli open drainage alone tho cavity may 
bo reduced considerably in size. In oddJtlon 
and of even greater Importance In the prep 
arntlon for more adequate surgery tho pa 
tients general condition will bo materially 
improved. In most instances dependent 
open draJoago In itself will be Inadequate 
for complete obliteration of tlw cavity Al 
tltougb. In tlw past, emphasis has been 
placed on obliteration of the residual cavity 
by collapsing tho overlying chest wall, at the 
present time tho principle of therapy is 
based upon mobilization of the empyema 
wall and surrounding lung, removal of both 
visceral and parietal portions of the fibrous 
empyema wall and sufficient reioflation of 
tho underlying lung for obliteration of the 
pleural space. If tho lung tissue adjacent to 
tho axt» of tho empyema is adequately mo- 
bilized, tho object of tho operaton will be 
accomplished. Adequate replacement of 
blood lou is of paramount importance in 
tlds procedure. Closed drainage of the 
pleural space by use of on Interoostal cath- 
eter following doraro of the chest wall 
should be rigidly maiatained during tho 
poiloperative period. 

Tul^culous empyema. This condition is 
alnvost always secondary to tuberculosis of 
the lung Tuberculous empyema is seldom 
seen at the present time, since tiro use of 
pocumothorax therapy for tuberculosis has 
been largely abandoned, or Is not pushed 
beyond Its limitations and effective chemo- 
Ibcrapy has become available for the treat 
meat of pulmonary tuberculosis. In tuber 
culous empyema, tne exudate In the pleural 
space may vary greatly in density {rom an 
extremely thin lerous-Uke material to one 
fairly purulent in character In the presence 
of a broachopleural fistula, the pleu^ space 
may become secondarily infected by pyo- 
genic organisms. In which case the coodl 
tion is termed “mixed tuberculous empy 
ema.” This form of infection greater 

clinical significance and therapy must be 
based on different prfndplej mnn In tho 
presence of a pure toDercuIoui empyemxi. In 
the pure infection, symptomatology will VTiry 
little from that of tl» primary condition 
within the lunt Physical findings are those 
characteristic ot the presence of fluid within 
tho pleural space. In mixed tubercubos em 
pyema, symptomatology will include greater 
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elevation in tem p erat ur e and lealaocytoiU 
likewiMi, s>'«temlc manlfeitatlcKU of a pyo- 
genic infectkm may be present 

Wbcreas tbcrapcutic mooiura for purely 
tuberculous onpjema may vary little from 
those for the odgmal canditkm within the 
lung, therap) for mKed tuboculoui emp> 
ema will inciudo adequate dependent nir 
gical drainage and cbe^tberapy for control 
of the pj-ogenic organism. If tne pulmanary 
lesion can be adequately controlledl, some 
consldenibon should be given to an open 
operation for removal of the localized pul 
monary infection by resectkm, in addltkm to 
management of the empjrma cavity 
Chemotherapy the use of bIo(^ transfusions 
and attention to the nubrltkraal state of the 
patient are important aspects of the over-oD 
management of the miiM tuberoilooi type 
of infecUoti. 

Tomon of the Chest ^Vall and Pleura. 
Various tumors of connective tissue origin, 
such as Upoma, tycipbangjamo, hecnangioiDa, 
osteoma and chondroma, may develop In the 


chest wall. The mart common is chondroma 
or osteochondroma, which arises from a rib, 
cartilage or the sterouin. Many of these 
tmnon are malignant, especially those of s 
cartilaginous nature. Because most of them 
grow toward the pleural cavity they nuy 
reach o considerable size before producing 
jy-mptoms or before thdr pr ese nce Is dis- 
covered, The tumor frequently orisei at a 
costochondral function and, owing to its 
slow growth, symptoms may be entireb 
lacking until adfacent structure are oSected 
by pressure. All structures of the chest vvaD 
are usually involved by the growth, which 
is more or less spherical in shape, bard 
and nodular with areas of softening doe 
to degeneration. Since metastases are 
bte, the tumor Is apt to be coniideTed 
benign and diSerentiation is frequently diffl 
cult or impossible even on microscDpIo ei 
amlnation Of the 213 tumors of the chest 
woD analyzed by Hedbknn 61 4 per cent 
were saiaanai. In the absence of metastases, 
differentiation betivecn tbo benign ood the 
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nuJignant tumor U impcttvlblo before opera 
Hoo- These tumors ma> also bo confused 
with tt clcnTKjld cjTt, cold abscess ancur^’sm 
and csostosis 

Figure 9 Illustrutci the case of a thlrt> 
fl\‘c-)‘car-okl while female who had 
the presence of a tumor of llw dust for Uio 
preceding sc\cn jears. She lud expericoced 
fleeting pains bcnculh the right breast dur 
ing tlwt time The tumor lud Increased 
slowly during tlut period, but no s)mptoins 
were present on admission to the InspitaL 
Phy'slcal finding were normal except tor a 
tumor mass wmich was firm nodular and 
Dontcnilcr and projected out from tho left 
chest wTill for a distance of 2 to 3 cm- over 
an area from the tlilrd to the sixth ribs and 
from tbe right border of the sternum to the 
postaxlllary line, being approrimatcly 13 
cm. In diameter (Fig. 9A) The tumor was 
removed throu^ an Incision cx'cr the fifth 
right interspace from tbo sternum to tho 
ipina. This also included reroavaJ of por 
tiods of the fourth, fifth and sixth ribs 
anterolaterally os well as other dements of 
tbe chest wall (Fig. 9B) The breast was 
elevated during this procedure and was then 
used to aid in filling tbe defect The pa 
dent had on une^-entfal conv'olcscencc. An 
X ray of tbo chest following surgery showed 
only mild reduction in the size of tbe pleural 
space on tbe operated side (Fig. 9C) The 
tumor mass was spherical In shape, project 
ing almost entirely into the pleural cavity 
It was firm In conristenc> and quite ooduW 
throughout and measured approxlmatdy 14 
on. in diameter Macroscopic examination 
showed this to be a chondroma (Fig. 
9D) 

Treatment consists In wide surgical excis- 
ion. When tbe tunx» Is large, no attempt 
should be made to preserve the underlying 
parietal pleura. Poiltivo pressure anesthesia 
must be used for dealing with tbe surgical 
pneomothonn produced. If a large deflect 
in tbe chest wail remains following removal 
of tbe tumor it can frequently be filled in 
by tbe breast or scapula- Plates of Lndte, 
soQired to adjacent ribs or cartilages, have 
been succeoxfuDy employed In bridging 
large defects. Good results may be expected 
In a benign leskn, but recurrence is tbe rule 
follow mg «3tirpatioa of a sarcomatous tn 
mor 

^ A common malignant tumor described by 
Panenast arises m the superior pulmonary 
sulcus. Although tbe etiologic source Via« been 
questioned, it is epithelisT in nature anri if 


now dasiificd as bronchogenic in origin. This 
tumor gl\'cs rise to a cJiaractcristic clinical 
picture of pain in the shoulder wasting of 
Uk) muscles of the hand and Homers syn 
drome. Ilocnlgenograms reveal a sharply de- 
fined opacity in tlw extreme apex of tbe 
pIcunU cavilv with dcstructioo of one or 
more of tlk* first tluw ribs and at times tbo 
adjacent vertebrae. \ rav therapy may give 
syTnptonutic relief and prolong life in some 
of tno patients. TImtc is no other known 
effective therapy 

Other malignant tumors frequently seen 
in the ribs ore metastatic cardnoma from 
tho breast and multiple myelomas The lat 
ter ore more easily detected hero than in 
other bones 

Tumors of the pleura may bo primary or 
metastatic. The latter are seen much more 
commonly than tho former and ore usrially 
secondary to tunvors of the breast or lung. A 
serous or blood-tinged fiuld is formed and Is 
usually the first sign of the tumors presence. 
Pain of a variable nature Is usually expert- 
CDced. Large quantities of fiuid may (omu 
with os mu^ as several hundred cubic cent! 
meters being present and recurring over a 
period. Examination of the fluid by centri 
niging, fi.\ing and staining will usualK reveal 
tbe presence of malignant cells, especially 
when the fluid is bloody in character \-ray 
examination of the chest will show the pres 
ence of fluid and frcquentlv also an eroded 
nb. 

Primary tumors of the pleura include en- 
dothelioma, mesothelioma nnd sarcoma. 
These are rarely seen and do not present a 
characteristic clinical picture. Fleuml effu 
lion may also accompany these lesions, al 
though it occurs less frequently than in tbe 
presence of metastatic tumor Treatment is 
by excuion If tho growth has not extended 
beyond tbe limits of surgery 
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A IbMOugh knowlaige of (ho 

trodSi Mid lung, i, In 'Iw 

^untton Mid trnotmtnt of pu!nioMi> dU- 

liochea i, approjimjitely U ^ ^ 
length. It contafai cartlUglaoti* ring? for 


support, whlda circumvent the organ o* 
cept pojterlorly The trachea divide* at the 
cftrina into the right and left main atejn 
bronchi The right main item bronchua an 
gulate* allghtly at the bifurcatioo. It give* 
off bronchi to the right upper lobe right 
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middle lobo and right Imvcr lobe. Tlio left 
main bronchui is longer than llw right and 
has a sliarpcr angulation at llio carina. The 
left upper lobo url«3 at a greater dUtanco 
from tho carina tlum its counterpart on tlw 
right Tlw bronchus continues os a left 
lower lobo bronchus and on both sides tho 
lobar bronchi divide into tertiary bronchi lo 
form the segments of live lung. On tho left, 
tho linmla of tho left unper lobo arises from 
tbo lent upper lobo oronchus and is a 
counterpart of tho riglit mlddlo lobe, Tbo 
segmental brondii divide Into romificaUoiu 
forming bronchioles uU’colar ducts and sacs. 


TIio latter contain no carlllago and are 
tlicrcforo, spon^ In nature Each segment 
is separate one! usually communicates witli 
tlto adjacent segments, allowing collateral 
ventilation This phenomenon Is Iowwd as 
olr drift Tlio segments are conical in shape 
with dio apex townrd tho hllum (Fig. 10) 
Tho main pulmonary artery di'rides into 
tlw right and left pulmonary arteries in the 
mediastinum Tlio right pulmonary artery 
crosses (ho right main stem bronchus on its 
anterior aspect and courses downward. It 
gives off two or three largo branches to the 
apical and tho posterior apical segments. U 
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dfiKxaadj pcatexloriy beneatli the superior 
puimcmary vein and rfves off a branch to 
the anterior segment of the upper loba This 
branch lies in the flssuro bet\voeji the supe- 
rior and middle lobes and gives off t\vo 
branches to the middle lobe It coatiDuca in 
the fissure as a Icnver lobe artery and gives 
off branches to the corresponding bronchial 
segments, 

The left pulmonary artery arches over the 
left main stem bronchus to descend in the 
fissure beriveen the left upper and lower 
lobes. It has a longer main trunk than the 
right It gives off branches to the apical and 
to ms apical posterior segments os it 
arthes arenma the main stem bronchos 
Cootinutng to the fissure ore two to three 
segmental branches to the anterior segments 
just bekiw this one or two branches are 
given off to the lingular segment of the left 
upper lobe and the apical aegmental arterv 
to the apex of the lower lobe At this level, 
the vessel becomes the lower lobe artery and 
continues as a common trunk for 2 or 3 env 
where it divides Into the basilar segmental 
arteries 

The segnrental ^eins of the right upper 
lobe and the right midcUe lobe converge to 
form the right superior pulmonary veto. The 
veto crosses in front of the lower lobe 
artery and entea tb© left atriunv The tof^ 
rior puhttoaaiy vein it formed by the seg 
mental vetos 6tnn the right lower bbe and 
enters the left atrium with the right supe 
rior veta. 

The segmental veins of the left upper lobe 
and Ung^ form the left superior pulmo- 
aary veto whicij crosses to front of the 
bre^hus fust inferior to the left pulmonary 
artery and enten the left atrium. The Iw 
inferior pulmonary vein Is fonned fnwo the 
segment^ veins o? the lower lobe It coorseg 
directly to the mediasttoum and entex* the 
left atrium with the other vetot 

The bronchial arteries arise from the un 
dersurface of the distal aortic aixh. They 
pass to the anterior surface of the bronchi 
near the lateral margin Tbrir distribution 
is segmental The brtmeWai vetos drain seg 
EoentaDy and enter the azygos and bemi 


dratoage of the lungs Is 
divided into ruperfldal and dero plmus^ 
The superficial ones are hist beneath 

plcon. t!» <i«P Kcc^pany <lw 

pataOQKy 

Vdnj, Both OTnmunteate frrfj tind dniin 
tynj* pulmoowy 

SSm wd Srtlnmn. For tho mort port. 


these channel* drain superiorly althou^ 
tb^ may drain inferiorly toward the abdo- 
mm. There are croM-tmartomoses from ooe 
hilum to the other 

The primary function of the hmg is the 
transfer of o'cvgcn into the arterial bbod and 
the removal of carbon dioxide from the 
venous blood. This is accomplished by two 
important pulmonary fimctiooa, ventuator) 
ana icapfratory 

Ventilatoiy function is the transport of 
^tc3 through the respiratory passages to 
and from the alveoli. Respiratory fumrtkJo h 
the absorption of oxygen and the ehmlnatioo 
of carbon dlorido from tho blood stream. 
These two functions may be altered alone or 
togother by disease processes. 

The surgeon should learn in advance the 
status of the ventilatory and respfrstorv 
functions before surgery of the lungs is coo- 
slderod, since decreise in efther function 
mav result in a cardiorespiratory cripple 
after an operation affecting the lung. 

The mechankm of normal ventflatory 
function depaodi um ceatato facton a 
mobile and intact thoradc cage ne^tive 
mtrathoradc pressure unobstructed huyex 
and tracbeobroochiaJ tree elasticity of the 
hmg and properly functioning diaphragms- 
On inspiration, the totrapleural pressures be- 
come more negative as a result of enponsioo 
of tho tlxjradc cage and descension of the 
diaphragms The lung* coepand, the bronchi 
ana brccochiolet dflate and elongate and air 
is sucked mto tho loaa Upon tnpiratlon 
the reverse occam and tho lungs decrease m 
size 

Ventilation can be affected by diseases of 
the la^ux and tho trachea or bronchi, hmg 
pareochvmo, chest wall or diaphragm 

Respiratory function depends upon the 
pormftibility of tho partition betiveen the 
olvecdar sacs and capillary Knuen, Diseases 
<jf the lung parenchyma may injure the al 
\eoIfir capiU^ membrane and impair oxy 
gen ohsot^cm and carbon dioxide ellmina 
tion The eichango of gases through tho 
oKeolar capillary membrane depends upon 
the difference to the pertial pressures {gradi 
ent) of the gases to ^ alveolar sacs the 
arterial and venous capillaries. Normally 
the portlai pressure of esubon dioxide to tho 
alveoli is between 35 and 45 mm, Hg. 
whereas to mixed venous blood, it averages 
45 mm Hg. The partial pressure of oxygen 
In the alveoli varies from iOO to 120 mm- Hg 
and fa mixed bJood it varies from 30 to 40 
mm. Hg. Hence the dlffuiioo of oxygen will 
be from the alveolar spaces to the blood and 
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carbon dio\ltlo from Uw blood Into tlw al 
\-co\l jpacta E^‘cn U»ugli \-ontilaUoa i* nor 
moJ parcnchjinal discoxj cun alter greatly 
iQpIralory function causing an inenraso of 
carbon dIo\ldo accumulation in tlio blood 
and deertaso in o\)gcn consumption. 

Lung \-oliuno mcasurcmcnli and deter 
mlnation of oi>gcn and carbon dio.\Jdo 
tnmiport across the alveolar capillary mem 
brono ma> bo necessary in mwuatitig pa 
tients for resectional surgery Ilowcv'cr In 
patients wlio gi\-o no liistow of pulmonary 
insulBclcocy examination or tho respiratory 
rate and pulso rale before and after eserdse 
is a VTiluflblo pulnKinary function test The 
condition of Uw patient after walking rap- 
idly up a flight of stain also gives a rellabio 
Imprcsslcn of pulmonary rcscTV‘0 
Tho effidcDcy of the bellows action of Ibo 
chest and lungs ma> bo obtained from 
ipiroroetric tracings and from the residual 
air capacity measurements- Tho timed vital 
capacity is of more Importance In deterrain 
ing the cBdcacy of ventilation than is the 
vital capadt) akmo. The vital capadty Is tho 
vohiroe of air which Is collected between 
maximum inflation and madmum deflation 
of the Kings. The timed vital capadty Is tho 
volufflo of olr whidi is rapidly exhaled from 
maximum inflation of tho lungs and col 
loctcd over a thrce<«ccoa(i pcri«^ U should 
equal the predicted vital capadty If It is 
leii. puhnonaiy insufficiency is present and 
vcntilatioo Is Impaired. 

The mariraum hrcathlnG capadtv (MBC) 
is the volume of air whiem Is moved in and 
out of the hmgs over a given period, while 
the patient is Weathlng os de^y and rap- 
idly as possible. Normal for man is 120 
Bters per minute, if the maximum breathing 
capacity is 40 liters or less then a significant 
degree of msuffldency is present No rmal 
raeasurementi of the three-second timed 
vital capaaty and marimifm breathing ca 
padty indicate that there Is normal hmg 
elasticity no obstnictlan of tho airways ana 
good movement of the diaphragm 

Residual air studies are nelpml in deter 
mining the degree of pulmonary iasuffl 
dency Normally residual air occupies obout 
25 per cent of the total lung capacity and 
U the volume of air present in the lung 
following maximum ei^tiaii. A volume of 
^ over inolcates pulmo nar y fn 

Broochospiroroetric studies determining 
^ amount of oxygen consumption and ven 
of each lung may be Wpful in pa 
tients with bilateral 


The dcicrminatlon of oxygen and carboP 
dioxldu tc*mlon In Utc arterial blood Is Im 
portant in dciermlnlng the transport of oiy 
gen and carbon dioxide across llw olvcolar 
capilhuy membrano These measurements 
should DO obtained both at rest and follow 
Ing excreba Oxygen consumption mlnuto 
venUtation tidal volume arterial oxygen 
saturation, llw arterial blood pii, iho arterial 
carbon dfoxfdo content and tlw carbon dl 
oxide combining power ore necessary to es- 
tablish Uicso values. 

PULMONARY TUBERCULOSIS 
It is important to emphasize that pulmo- 
nary tuberculosis Is a clironlc systemic dii 
ease. Surgical treatment, thcrciorc affects 
only tho predominant manifestation usually 
the organ or port of an organ nrost seriously 
InvoIvcdL Tho discovery and widespread use 
of tho ontltubcrculosls drugs have furnished 
a mctliod to lieJp control the systemic as- 
pects of tubereuWis, which has not oiil> 
made earlier and successful operations pos 
sibic but has sharpl> decreased morbidity 
foUovvlog all tvpcs of surgical interventioo 
Early clinical diacnosls of minimal tubef 
culosis Is dilBculL The disease may mock the 
common cold, grippe influenza and, if se- 
vere and folminating. pneumonia. Physic^ 
signs cannot bo relied upon to establish the 
dlagDosis but may be suggcstiv“e. Rales iP 
tho upper lung fields otoinished breath 
sounds and other physical signs have beeP 
tlescribed os typical of tuberculosis Regard 
less of plwsical signs, roentgen ray prnmfan 
Uon of the chest is essential. Emaciation 
hemoptysis and other evidences of terminal 
tubemiiosii are now rarely seen as present 
log signs and symptoms. 

The nationwide availability of chest i ray 
surveys has resulted in the detection of 
many early cases of tuberculosis. Everyone, 
young and old, should have a roentgeno- 
gram of the chest made at least once a vear 
not only for tuberculosis detection but for 
the detection of other of the longs 

The final and absolute diagnosis of pul 
monary tuberculosis cannot bo maflii. until 
tuberde bacilli are found in tho sputum. A 
single positive sputum examination is not 
reliable and must be duplicated and, prefer 
abW confirmed by culturo, FaiWe to ob- 
serve these precautions has resulted injho-r-- 
hospitalizatlon of patients for long 
with on erroneous diagnosis of AjbefoilpsSr^- 
Until effectual cbc^ther(i|(^^C" agents 
^ a%^hle ta the treotmHnt^ tubfrao, U."- 
losis surgical therapy was fcely^i 
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Figurt 11 A, Roeotfenocrun cf (hat ahowtas datioction of tbe left tnng Tbere wu ttausb of tlM 
left m*lo bron dtm . B App on n cB of the dM>t foUowUig pivairT«nrctcim> limy (urgeonf would perfom 
t thon-copluty ti the ttmo of poeumccMCtomy or later to prevcxU ovcrdirtentiaD of the mnaMof hug- 


to opemtloiij dedgned to collapse or par 
tlaQy collapse tbe diseased Kmg to put tbe 
organ at rest If bed rest did not result In 
healing of tbe lesion, artificial poeinn^ 
thorax sometimes combined with Intenial 
pneunMoolysls, phrenic nerve paralysla. 
pneuntoperltoaeuin and, finally collapse of 
the ch^ wall by thoracoplasty were ac 
cepted procedures, 

A great variety of operatlonj have been 
suggested for tuberculoils dlvlslcm of the 
scalene musdei to relax tbe apex of tbe 
lung, extrapleural poeumonotyirts, cavity 
drainage oleotborax, paraffin plombage and 
extrapfeiral pnemnotiiorax. Except under 
uDUPial droimstances these operatkms ore 
obsolete. 

Tuberculosis is a multiform disease and 
there has always been some disagreement 
even among tbe most skilled, in tbe man 
agemcnt of each spedflc problem. E\cn with 
the most recent advances eadi case requires 
todivlduallzation in tbe dedsIoD for the exact 
type of surgical approach and the timing of 


Artificial Pncamotborax- Colla^ of the 
lung by introduction of air into the pleural 
cavity is now rarely undertaken but was a 
very popular method of treatment to the 
pa,L AlSiougi tho proc«dm 1* P“ 

Sroed. *« compUcatioiu of pnen 

bo •oriom. tadndfag devdop- 
™it of senna Hold, empycna, brat^ 
pimrel fistula or ao oblKoative pleurltls 


with nuodated loss of pulmonary fonction, 
Tbe practice of always attempting artificial 
poeu mo thorax before recommesdlng more 
radical rurglcal trectment has been discoo* 
ttooed. 

Pneumoperitoneum. Elevation of tbe 
diaphragms by the introdnetion of air into 
tbe peritoneal cavity hoi been more popolar 
In the past decade. The principal use for the 
procediue is in those patients who do not 
respemd to chemotherapy alone or whose 
condition is too serious for malar surgical 
Intervention There are sharp differences of 
opinion concerning the value of pneumo- 
peritoueum, but many believe the Incidence 
of sputum converdoD and cavity dosnre 
with combined use of cbemotbOTpy and 
pneumoperitoneum Is sign ifl cant Contra 
Indications Include chronic fibroid disease 
with thick walled cavities caseous fod and 
endobronchial tuberculoslj A history of ab- 
dominal disease with subsequent operatkm 
Is a positive contraindlcatioo to the intro- 
duction of air Into the peritoneal cavity 

Tbormcopbuty Thoracoplasty was re- 
served until other operations ^afl failed to 
the early days of the surgical treatment of 
tuberculosis. Later cases were selected on 
tbe basis of extent and location of disease 
and pemument collapse of tbo long 

tissue became a popular and valuable oper 
atioD With the tocreaitog popularity of pul- 
monary resection for tuberciuoiU, towmw 
the number of thoracoplasties performed is 
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dimlnlihlpg. Tlio undcrirablo feature* in 
dudo leaving dlscuMxl tk^uc* fn tI>o body 
and dq)endlng upon relaxation and collapw; 
(o cjujo pcnnancnl l>caltag. Aforcover 
thorncoploil) nu> cause var>big degree* of 
defonnit) It api)car* from early rckulU Uiat 
cxdiion of the diseased lung tissue, com 
bined vviUi chcmollicrap) will dvo better 
results duo collapse thcrup) At Uw present 
time, tho prind^ viduo of thoracoplasty 
usually a limited one Is to decrease tlvo sizo 
of tho pleural spaco after tlra removal of a 
lobe or a lung. This procedure uill Iiclp pro 
vent overdistenUort of die remaining lung 
tissue and will dccrcaso tlio Incidence of 
broochopleural fistula. Depending upon tho 
patients condition and the drcumstunces of 
tho COSO, tho tboracoplast) can bo performed 
at tho time of tho lobectomy or pneumonec- 
tomy or may bo dcla>'cd until a Later date. 
Some surgeons believe that thoracoplasty Is 
particularly Important foliovving pneumo- 
nectomy to prevent ovcrcxpanslon and shift of 
the remaining lung, ubJch in turn might it>- 
suit in reactiv'atioQ of tuberculous fod in tho 
apparently sound lung. 

Pu l mo n a r y Rcseciioos for Pulmonary Tu- 
berculosis. Tho majority of patients with 
predominantly unilateral disease, in whom 
response to chemotherapy and bed rest is not 
satisfactory are now treated by removal of 
the dheaicd portion of tho lung. Depending 


upon tlm extent of the disease Oh) operation 
may be pneumonectomy (Fig. 11), lobec- 
tomy (Fig 12) segmental resection of a 
lobe (Hg 13) or in some instances a slm 
plo wedge rcwxtlon of the Involvtjd tissues. 
Tills approach to tlw surgical treatment of 
pulmonary tuberculosis has been made pos 
slblo b> tlio discovery and use of die chemo- 
ihcrapcut/c agents cffcctivo against tho dis- 
coso. Moreover during tho past two decades 
there liavc been perfections of techniques 
for pulmonary resection methods for the 
ovuluatioo of pulmonary function and tre- 
mendous advances in anesthesia. Tho con 
cept of removing tho diseased lung tissue in 
patients liaving pulmonary tubcrmdosls is 
more than a b^-century old but could not 
bo accompUilicd with safety until rather re- 
cently 

Tho present tcndcivcy is to recommend 
removal of tuberculous fod much earlier 
than would have been acceptable a few 
years ogo Tho vvtirl of Medlar and his as- 
sodata has strongly influenced this tread 
They contend that necrotic, caseous tuber 
culous fod arc important in Instances of 
clinfeal recurrence after apparent arrest 
They caution against operations if tubercle 
bactiU can be found in the sputum and de- 
pend upon the antitubcrculoiis drugs to con- 
trol this factor And finally they Justify op- 
erations on small lesions to conserve func 
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tloo of the lung tlmi« and point out that 
tbo moit dangerous pulmonon disease is 
located in the superior and posterior por 
tloQS of the pulmonary lobes Kfodem lur 
geopt, therefore rely upca tho ontituber 
culosls drugs to control the svstemic phase 
of tho dlse^ and often excise the predom 
Inont, demonstrable foci os ddincated od tbo 
X rav film. Opportunities to operate upoo 
earlier lesions na\ e been mode possible by 
the widespread use of x rav survevi for die 
detection of the disease. 

Tbo first Infecttoo of tho lung by tbo to 
berde badlll usually Is foUorved by rapid 
healing and tlio formatioD of a Gbons coni' 

C ’ L If tho liost s resistance to tuberculosis is 
there may bo a rapid spread Tvith cosea 
tlon and ciuaatloo Nvith little fibrods. Scar 
ring and fibrous encapsulatioo may come 
later as resistance inaoases There is usu 
ally marVed enlargement of tho hilar lymph 
node* associated with tho Initial pulmonary 
leiioo if It Is progrcssl\eu 

Reinfection tuberculosii Is tho typo whldr 
usually 1* of Interest to the surwom These 
1 ,^,^ ore characterlied by marked fibrous 
reaction and little teoden^ to further ia- 
Volvo local lymph node*. TU do™ and 
of ninfecKloo hibeiculi^ do- 
KDd prfadpolly on tbo hott» reiUtmico. 

tenri, Ulunlly ta tbo uppor lobo and often in 
S^plcnl ti portorioo “P- 


per lobe. These leiicinj may or may not he 
associated with caseation The mechanhm 
which accounts for localization in tho postC' 
rior ooTtlons of the upper lobes is not under 
stood 

The allergic reaction to the tuberdo badlh 
has some bearing on tho types of disease- 
Caseation and abundant exudation may b« 
present If the allergic factor is predominant. 
In instances where eiKnpsulatlon of the dh- 
easo Is extreme, a small, round focus raa' 
present and produce tho formation of a tu- 
ocTcaloma. If liquidation and necrosis con- 
tinue, there wlli be cavity formation with 
commiinicnttotis with ooo or more bronchi. 
In patients with good naistunce, tho sut 
rounding fibrous coiinecti\o tissue will be 
laid doxvn In an e ff ort to check tho disease- 
These lesions are often termed 'fibrocoscou* 
tuberculosis." Surgical extirpation combined 
with antibiotic therapy Is usually required 
to obtain a satisfactory result wbra the dis 
ease hoi reached this stage, 

Tho dlvCTiifonij nature of tuberculosis re- 
sults in a wide variety of pathologic lesioos. 
Moreover there ore sba^ differences of 
opinion coocaraing tho mechanisms fai- 
^'nlved. 

There is practically complete agreement 
that if a thoracoplasty has failed to arrest 
tho disease, pulmonary re se ction will bo 
uoccssary The presence of tuberculous broo 
cbostCDOsls or bronchiectasis constitutes an- 
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other poiilivo imlkatioo for Mditonol lur 
eery 01 jo imtxncc* of cilcmi\-o lung 
datnrclloo. In palicntj who liavo had 
thoracoploit) w-itliout convcnlon of ipulum, 
lobcctooi) or pneumonectomy will bo nccoi 
jar> Giant cavlllc* and lower lobe dlacaso 
oro obo considered indications for ostirpo 
tion of tbo InNtjlvcd lobe or lobes. 

Tho prcscnco of a suspected tuberculoma 
(Fig. 14) usual!) demands cidslon of tlw 
invoU-cd tlssno. Tlw most important reason 
for cxdsioD of this lesion is to diUcrcntiato 
It from a bronchogenic carcinoma, since tbo 
roentgen rav appearance ma) bo idendcai 
and, second!) tuberculomas of an> size may 
undergo cavitation and result in actiso dis 

COSO. 

Oionoihcrap) Tbo discm-cr) of itrcpto- 
mydD by Schatz and Walaman, in 19-M was 
followed bv Hlnshaws demoostration, in 
1945 that tbo drug was cffcctiva in clinicnl 
tuberculosis. After a trial-and-crror period. It 
was found that tbo combination of para 
aminosnltcylic add (PAS) and strcptoffl>xin 
reduced Um hazard of bacteria! naUtanco to 
streptomycin used alone. Doth in medical 
treatment and in preparation for anv typo 
of suruery chemotherapy is uniformly em 
ployed. In addition, flowing operatioa. 
drag tbera^ is of utmost importance to prn> 
\'est spread of disease and to aid in hoil^g. 
p&rticulail) of the divided broachus. Drug 
therapy Is continued after operatioa as pro* 
tretio D against late compUcatioas or reoo 



tivatioa of disease Tho length of time tha 
ontitubcrculosls agents arc empk>>cd de- 
pends upon tho needs of each individual pa 
Uent 

Tlw Isoolcodnlc add derivatives, partlcu 
lari) Isoniozid or isonicoUnic add h>drazfdo 
intf^uced a fmv years ago are now used in 
combination with both slreptomvdn and 
PAS depending upon tho strains of tuberdc 
hadlll resistance to the various drugs. Nmv 
untimicrobiotlc agents aro constantly being 
discovered and tlw exact pattern of drug 
therapy will pro^bly change os time goes 
on. 


CUNC ABSCESS 

A hing abscess is a circumscribed collec- 
tion of pus within the pulmonary paren- 
chyma. Pulmonary gangrene is a moisi^-e 
dmtniction of lung tissue exceeding that 
commonly seen with tho ordlnor) lung ab- 
scess. These condltiom. therefore are sim- 
ilar only varying in extent Tbo widespread 
use of tno various antibiotics has mode lung 
abscess a rare disease- 

Single or multiple lung abscesses can re 
suit from a variety of causes. ProbobU the 
most commoD is aspixatioo of Infected mn 
tcrial during operatioas cm the upper respfr 
atory passages, tho mouth and nose. Uncoo 
sdousncis for an) roasoo increases the 
chance of aspiration of foreign malcriaL In- 
fected cmholJ in the blood stream ma y lodge 
lo the lung and result In ohsccsi formation. 
Extension of bronchiectasis into the long 
pareneb)!^! or mfections distal to obstruct 
log caixinamas may produce the couditlon. 



Fifurm IS. A large kmg abacen W 

l»wicboff«ilc autJncnn*. Hiii pa*rihfl*y naat tj- 
w«>i be coQildertti, paiticalarfy fa older 
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Pigun 15. A, Mmi^l krion located In fho riabt upper Iciw. B PoatapeTatfro x rty appearance c 
hmg after rrocrval of the pocttrlar aod aptcaJ tcgmccita rf the right upp^ Iota 


tioQ of the hmg tUrue and point out that 
the moat dangeroua puhnonarv dixeaae la 
located in die rnpedor and posterior por 
tioBJ of the pulmonary lobea. Modem lur 
geooa thttefore, rely upon the antituber 
gilona dnigi to control the avrtemlc phase 
of the dlsew and often excise tl» predoan 
Inant, demonstrable fod as delineated on thw 
x-ray film. Opportunltlea to operate upon 
earlier ledans nave been mnfle poaxlble by 
the widespread use of x ray mrveyi for the 
detection of the disease. 

The first Infection of the hmg by the tu 
berde hadhi usually la fallowed by rapid 
healing and the formation of a Chon a com 

C ' L II the boat a resistance to tuberculoala Is 
there may be a rapid spread with casea 
rifrn and emdatlon with little fibrosis. Scar 
ring and fibrous encapsulation may come 
later as rerlstanco increasei There is usn 
ally marted enlargement of the hlliir lymph 
nodes associated with the Initial pohnonaiy 
lesion If It Is progressive. 

Reinfection tobmnlosls is the type which 
xisuidly la of totcreat to the surgeon. These 
leriona are characterized b> marked fibrous 
reaction and little tendency to further in- 
vdve local lymph nodes. The degree and 
gerioosnesa of reinfection taberculosli de- 
pend prindpally on the hosts resistance. 
T^e late manl^stations of rdnfectlm are 
icon, usually to the upper lobe and often In 
the apical or posterior segments of the up- 


per lobe. These lesloas may or may not be 
associated with caseation. The mechanism 
which accounts for localization In the poste- 
rior portions of the upper lobea is not under 


The allergic reaction to the tubercle badlll 
has some bearing on the types of disease. 
Caseation and abundant exudation may be 
present if the allergic factor is prodominanL 
In instances where eucapsulatlon of the dis- 
ease is extreme, a »mfln, round focus ma> 
present and produce the formation of a tu- 
beimloma. If liquidation and con- 

ttoue, there will bo cavity formation with 
commonlcatlonj with one or more broochL 
In patients with good resistance, the sur 
rounding flbroos connective tissue wlH be 
laid dxr^ to an e ff or t to check the disease. 
These lesions are often tenned “flbrocasoous 
tuberculosis.'’ Surgical extirpation combined 
with antibiotic therapy is usually required 
to obtain a aatisfactory result when the dls 
ease has reached tbit stage. 

The diversiform nature of tnbercnlosls re- 
suhj to a wide variety of pathologic lesions. 
Moreover there are sharp differencea of 
optokm cooceming the mechanisms in- 
volved. 

There Is practically complete agreement 
that If a thoracoplasty has failed to arrest 
the disease, pulmonary resection will be 
necessary The presence of tuberculous bron- 
chostenoslj or bronchiectasis constitutes an 
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lobe. At operation enlarged, firm 
lympb no det are present Vihlch compre*# 
Uve proximal portion of tbo middio lobo 
brondni*. Tbii Ij particularl) ttriUng on Uio 
inferior surface of tho brooebu*. 

The mld^e lobe is atelectatic \vith VTiry 
ing degrees of filansls and ossodatod broo 
chlectasb and multiplo small abscesses. 

The same clinical and roentgenologic find 
ingi may result from oedusion of iKo bron 
ebus by brondiogenic cordooma. This pos 
sibllity must alv.'a>'i be considered In 
of the middle lot^ s>'ndrome. 

CHB.OMC SUPPCntATlVE PNEUMONITIS 
Tbo definite etiologic agent for cbroolc 
$upparatI\-o pncutnonitii Is unkimwa. Tbo 
condition also has been referred to as non 
putrid puknooary suppuration and duonlc 
sclerosing pneumonitis. 

This nonspecific disease produces signs, 
symptoms and patholo^ dionges which 
axe fairly consirtent and Justify Its descrip- 
tion os a separate disease entity 

The onset is usually Insidious ^vitbout a 
history of an acute respiratory n>n^ Tbo 
roost common s>’mptoms are chronic cough, 
chest pain and, later bcmoptyiis. Symptoms 
are usually of u-eekj or mooths duraticai 
with gradual increase In severity There I* 
usuall) little oc do loss. Fe\'er if 

pfcsent, is lonr grade. 


Tho ph>TicaJ findings are vague with some 
increased dullness over the invoNTd long 
and frequently coano roles. 

\ roys of iho d>cit will show diffuse in 
flltrotion and sometimes ateloctoxli. Broncho- 
scopic examination avIU usually reveal In 



Ftgars 17 The roeotSBUgnphic appearance a( 
duQpic mnmtatn-e fneunjonaii. An tfWUfol lOent 
seaogiaiD may be aeen in cases of brocebofienkr car 
rtnoina. 
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In a patient in the older ago gronp with a 
lung ahKesi, the poalbility of a cardnoBoa. 
jhould al\\ayi be considered seriously (Fig. 
15) Trauma Is a possible bat unusu^ etio- 
lo^c factor 

P>-ogenlc organisms of any type ma> bo 
found in Jung abscesses, incJutilng strepto- 
cocci, pncmnococd, staphylococci and msj 
form 'bacilli If the puj in tbe aWceu is 
foul smelling, both aerobic and anaerobic 
organisms arc often present. Tbe putrid lung 
abscess, common before antibiotics were 
available, is now a rare letioa. Apparcnlly 
the genemal use of dicmotberapy destroys 
tome of the bacteria and, partfailarly the 
symbiosis between anaerobic aod aerobic 
organisms which produces tbe necrotiring, 
foul-smditng infections. 

Before pexxicillin, streptomycin and the 
more recently dlsccrverea antiblodcs were 
available lung abscesses constituted a \ery 
serious disease and fulmioaUng puhnonary 
gangrene ^vas usually fatal 

It the absceu did not empty rpontaneomly 
by coughing, or sometlinos wltn tbe aid of 
b^ch^o:^ dndxuLge opmtiims Here 
necessary Tne operation was dangerous 
the convalescence bog. If tbe aWess be- 
came chrome the prognosis was even morv 
serious. 

In the formative stage before Uquefac 
tknt of the lung tissue hu produced a visible 
cavity or cs^ious amounts of foui-smcHtng 
sputum, it is impossible to make a differed 
dal diagnosis l^veen pohnonarv abscess 
poeumcmia, consetiuentlv almost aQ pa 
dents receive anilhJotJc iherapv immedJ 
It is most likely that a certain number 
of periotij Nvlth hing ahsoeu recover frotn 
a pulmonary infection ivithout tbe leskm 
progressing to abscess formodoo or the dl 
agnofis becoming apparent. Most Umg ab- 
scesses can be aborted bv antibiotic thcr 
any unless a cavity develops Even und«a: 
these drcumstances. postural drainage 
bjroocboicopic aspiradoo and antlbioac 
therapy may cause bealmg of the lesion. 
Even if the abscess does beal promptly vis 
uaiization of ihe bronchial tree with Upiodol 
at a later date may show realdnai broachiec 


^ ths lung <b>CMl doe> not rapood to 
coosovBtlvo tberam tnMt niigeoM now 
prefH to «cl>o tire lofiOT ratha- ^ to 
fedn U, dnoo tho todtknco of^dnd 
brooeWotMi* disliuge of hmg nb- 

i, Hgh. Tho mwtmt of Imjg ttauo 

Jiwnd npoo ^ .ntont 

of thn OccutamBy in do- 


bilitated and poor risk patients, eadenul 
drainage is safer This must bo done throogh 
an adhment pleura and it is often necessary 
to exdse the lob© involved at a later date to 
obtain an aatircly satisfactory result 

FIUEDIAXDZK’S rSXUMOMA 
Puhnonary infections caused by Fned- 
Underi bacillus (pneumobadQus BedUut 
mucosui copstdafus or KlebtteUa pnewno- 
fiiae) may produce pncunwolc coosolida' 
don wbiem is usually lobar in type assod 
ated with multiple abscesses oi^ minute 
necrotic focL As the disease progresses the 
necjodc fod may liquidate ajad form htr^ 
cavities If the lesions bcccrine chronic, or 
ganiration and 6brosis of tbe diseased tissue 
produce a dense, heavy granulation tissue. 

If the disease does not respond to medical 
therapy usiiaily with Achromycin, sirepto- 
mycin or other antibiotics, de]^ding upon 
sensitivity studies of tbs barteria, extirpa 
tifw of liie involved lung pareochy'ma should 
be recommeodfid la Friodifinderi bsdIH 
infections this usually involves lobectcnny 
and, since these to/ectioas do not foQow seg 
mental boundaries, ranoval of the entire 
lobe or bbei involved is necessary \Qtl 
biotic therapy must be conttmied during 
and after the operation. Tbe prognosis in 
persistent csuei of Friodl4nders oa^us dis- 
ease of the lung is poor because even after 
operation the dJscw may appear in the 
same or contralateral lung. 

MTODLE LORE SYNDROME 
The right midxil© lobe is particulwly 
vulnerable to atelectasis wrth associated sup- 
purativo efafinge*. This probably results frt^ 
campretsion or dw mld^ lobe hraochus bj’ 
lobar lymph nodes The middle lobe bron- 
chus is at the apeoc of the lymphatic chan- 
nels to both the upper and lower lobes and 
1*. therefore particuhudy subject to im- 
pingement of lymphadenopetby 
Tbo symptoms are (xanmmffy chronic 
cough with or wltbout productive ipcturo, 
recurrent attacks of pneiWaiitis with fever 
and hemoptysis Any or all of the sytnptojm 
may be present. 

signs of consolidatfoa of the odd 
die k)be are usually present X rays wiH 
show atelectaxls of the middle lobe and if 
hrcBJchograms are made a block of tbe mid 
<fle lob© brcDcbui is usually derooustraied. 
On broodioscopy tbo middle lobe bronchus 
is markediv stenotic with jusocUled edema 
and faflammatkm (Fig. 16) 

The proper treatment Is eitirpatiOQ of the 
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Iwve had heavy tcdalion and dcpnaston of 
rcinirallon- Pain alooo may restrict portJ(^ 
of Iho chest wall ^vilh resulting accuinula 
tions of visdd matcrloL Entlobroncliiol tu 
mon, ojplrulcd foreign bodies and bronchial 
stenosis luvo the samo effects (Fig 10) 
Prevention cociists of careful nursing caro, 
frequent cl^go of position and encouraging 
the patient to cough and breatlw deeply par 
ticularly alter having a general oDesmcUc. If 
atelectasis should develop, it should bo re 
lieved at onco either by couglilng or by cn 
dotmcheal aspiration \Wth a catncler or by 
broachoscop> if neccisary ClwaDOlhera 
peutlc ogcnti should bo cinpk>\'cd prophy 
kcticnlly to prevent residual Infections evtai 
after tho collapio has been relieved. 

CONGENITAL ANOMAUES OF TIIE 
LUNG 

Occasionally there may be congenital ab- 
sence of an entire King. More nequently 
hou'cvcr one lung has remained In a fetid 
state and never expanded. TreracDckrus varl 
ations may be found In tbe locations of inter 
lobar fissures and not hifrequeotly in tbe 
number of lobes in tbe hing. A fomy com- 
mon and sometimes troublesome inornaiy Is 
an aberrant broochial artery rising directly 
from the aorta and entering tbe lim^ These 
vessels may be large and, if In/ured during 
an operative procedure, mav canse scriosis 
bemarrhage. It a pulmonary lobe or lung bos 
remained In the fetal state, it should re- 
moved because, in most Instances, infection, 
broochiectosis and bemorrhage w^ occur as 
the patients age p rogre s ses. 

Another common congenital anomaly Is 
tho accessory lobe of Wrisberg, or azygos 
lobe. Its chlrf importance Is that it may w 
confused with other conditions when de- 
tected on a roentgenogram of the chest An 
azygos lobe is foc^ in less than 1 per cent 
of persons having x^ray eccaminatlam 

True congenital cysts of tbe lung are relfl 
tNely rare and in tbe post have been can- 
fused with emphysematous blebs or bullae. 
They are very similar or identical widi 
bronchogenic cysts which may occur in the 
mediastinum. They may bo thtn walled, 
containing dear fluid, or a mixture of solid 
type of lesion with some fiuld. These cysts 
have the characteristic epithelial lining 
found in the remainder of tho respiratory 
P^s*agBS. Pressure on adfaceut thoracic 
stiucturei may canse lymptomi. Eventually 
t^ CTTts beojine Infected and i ub 

»hould ho resnovod. Hemoptysis Is a rela 



Flgwra 20. A lafe ernphysonatont bleb dlsplac 
log tba to iba rlgbL Both on roentgen lay 

QXBjDiiutloo chnically confnxbo with tensloa 
pocuowthonx ll easy Rookfv*} oi the resulted 
to ro-expensioD of the left hag. 

tlvdy rare compllcntion. Tbe proper treat 
ment is furglcail ex tirp ation. 

Tbero has been some confusion in the ter 
mlnology concemiDg cystic bronchiectasis 
and congenital cystic dts«ie. If the cysts are 
multiple, bronebograms may give the im- 
pression of cystic broachlectaiis. More often, 
nowever tho c^ cannot be filled with the 
radiopaque mcaium. 

Emphysematous blebs and bullae are 
much more common tlmn true congenital 
cysts. These lesions are commanly found in 
patients with pulmonary emphysema and 
asthma. The exact mechanism in the forma 
Uon of diese ledoos Is not undentood. Loss 
of elasticity of lung tissue is certainly a 
prime factor and, perticulaily in patients 
with asthma, plugging of the bronchioles 
Nvilh mucus may cause ttilftfahnn dkfal to 
the obstruction. Thii situation might occur 
after any inflammatory disease of the lung 

With the development of giant air cysts, 
surreal intervention may be necessary Tho 
cysts may be so huge that collapse of ad 
)ac8nt lung tissue will have serious affiects on 
cardiorespiratory function (Fig. 20) In ex 
treme cases, pneumatocele may occupy the 
entire bemithoras and prodnee the lo-callod 
va n is hin g long phenomenon. Under these 
circumstances, the aTmTnimfn^fff^ to the 
air cyst through tbe bronchus is usually of 
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flammatory changei in the bronchos to the 
affected pert or the lung and varying 
amounts of purulent drainage (Fig. 17) 

Chronic suppurative pccumonitij osuaDy 
occurs in the older ago group and it is ofto) 
impoiiiblo to diflerentlate from broncho- 
genic carcmoma. This is even true when the 
lung is exposed at opemtloiL The grossly In 
volved lung tissue is In most cases mfll 
trated and atelectatic. Hard nodules may bo 
present and also fTnall zones of necrotic tis 
sue. Final differentiation may depend npcm 
micToicoplc sectlocu. 

In chronic suppurative pneumonitis there 
Is extensive fntmobar fibrosis and thicken 
ing of the alveolar walls. There is often con 
slderable lymphoid and plasma cell hyper 
plasla. 

The proper treatment is exdskm of the 
diseased lung tissue and a more radical op- 
eratum if the lesion proves to be seconda^ 
to a tumor 

Attetmatkm of acute pneumonia or other 
suppuxalivQ disease of mo Kmgs by antibl 
otio tberfiOT may play a role in the prodnc 
tioD of a li^ly progreesive chronic IskIccl 

STAPHYLOCOCCAL PNECMONU 

TnfAfHnTYfl with virulent antibiotic resistant 
ftaphylococcns appear to be increasing In 
vowement of the lungs with stapbvloccKxal 



pneumonia may produce conditions which 
require surgical interventlon- 

Tbo most common complication Is em 
pyema. With or without associated empv 
wuH, however there may be serious damage 
to the lung parenchyma with consoUdatioD 
and multiple small abscess formation. The 
abscesses may become confluent and de- 
velop cystliLe lesions or pneumatoceles. This 
is particularly true in children. EicMon of 
the irreparably damaged hmg tissue may bo 
neceasaiy after the acute pneumonia has 
subsided^ {Fig 18) 

BRONCHOUTHIASIS 

Broncboliths or hmg itooes, which usu 
aDy result from the eroskm of a calcified 
lymph node into the bronchus may cause 
brcnchlal obstruction. Infection distal to the 
obstruction, if not reHeved, may destroy the 
affected portloo of the hmg. Eidsion of the 
diseased lung tissue may be necessary Brun- 
cholitfaiasls is often associated with severe 
hecooptyiis which will require surgical In 
teovention. 

ATELECTASIS 

Atelectasis, or imperfect expaoiian of the 
hmg, may be the result of a variety of 
mechantsms The entire hm& a lobe or a 
segment of the long may be involved. The 
most common cause for this condition It the 
blocking of a bronchus or bronchiole with 
visdd mucus. The spontaneous removal by 
coughing, or by endotracheal aspirations, 
wdD result in rapid re-eipanilon of the in 
voKed zone. The ccmditlon is common fol 
lowing operatioDs, especially in patients who 
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nifly not cjtablhh oltbcr the prcjcncu or llu3 any typo, a faUo Imprcwioa of hronchlcctaiU 
extent of bronchlcctaiii PrwHio diagnoil* may ^ obtoinctL ThI* haj been Icnned 
ond locabxatlon depend upon ddlncatioo of psotido or rcvcrjlblo broncliicctaili. Deby 
tbo trocheobroncbial Iroo with a radiopaque of threo or four wxckj In preparing broncht^ 
nwsilum. crami alter an acute inicctioa vWU prevent 

It ii al*o Important to note that, oflcsr any Inli error In dlognosl*, 
hiflammatocy proceo bronclwgromi may Dronddcx-tasli Is most commonly confined 
ihow lorao cylindrical dibtation of the to tbo baial wisent of one of tho Imvcr 
bronchL Ai the Inflammation lubridci, tbo loboa ossodatcu with dbeaso of tho right 
bronchi may return to normaL If radiopaqua middle lobe or llw lingula of tbo loft upper 
studies ore made soon after pneumoob of lobe (Fig 21) Elxccpt In patients In whom 
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the hall valve type with air entering Ibo 
cavitv but not escaping in juffldent quantity 
In aadition to the racdumlcal facton, there 
fore there is created an unuiuall> large 
dead air space which will dilate tidal air 
requkements In instances of single largCv 
giant bullae evasion of the lesions is usu 
ally followed b> cratiK^g improvemenL 

Single or multiple bullae on the surface of 
the lung may occur in otherwise healthy 
)-oung people and rupture of one or more of 
the letioiu produce* a sudden and somo- 
timci severe pneumothorax. InterstlUal rup- 
ture of a bleb with diiscction of the air 
along the lino of cleavace of the bronchi and 
blood vessels may produce mediasthud cm 
pbysema with progreiilon to the neck and 
toce. These losioas mav be unilateral or 
bilateral Spontaneous pneumothorax mav 
occur on one ride or both 

In a patient with a small pneumothorax 
without severe symptoms aspiration with a 
needle ma> result m re-expansion of the 
lung and formation of pleural adhesions 
wim no further difBcultv If at the time of 
the first pneurnotborax, ospiratioa foils to 
control the intrupieural pressures and a leak 
continues, catheter drainage with water teal 
may bo oecestary cu an emergenev measure 
Xlost patient* with this severe condition will 
require snrgicaJ tot erven tion If two or more 
episodes of spontaneous pneumotiionu have 
occurred, surgical treatmeot should bo rec 
ommeaded. 

In the part, various sclerosing agents have 
been injected into tho pleura to produce 
odheiloas and prevent further leak* oitbor 
throu^ the thoracoscope or with needle and 
syringe. Modern treatment of spontaneous 
poeuniothorax, however consists of Ihora 
cotomy esdiion of visible bleb* and sterile 
talc poudrago of the pleura to promote 
rtrong adhesions Water seal drainages 
should be maintained after the operation 
until tho lung is completely re.«pQDded. 
Before operation li performod upon patient* 
for spontaneous pncurootbonii. the potsibil 
ity of tuberculosis must be considered and 
niled out 


BRONailECTASIS 

The terai troncUectoiiJ m«M <^te 
ao„ and Ihiclintag of tho waU of tho 

or breneWoSoa. Atoct ■* 

taEamorntton trffl occur in tho di 

Sbronchiolo. rrhich becorao, parm^ 
and . hns of ^ccunru 


lations of infected material lead to a coogh 
productive of thick sputum in the untreated 
patienL 

Occasionally the first manifestatloni of 
the lesion will be bleeding from erosion m 
tho walls of tho affected portion of the 
lung. Hemoptysis from bronchiectasis roa) 
bo severe and not infrequently results from 
erosion of b bronchial artery which is en- 
larged as a consequence of inflammatory 
ch^gos accompanying the disease. 

Usually two typ« of the disease ore con- 
ildered—congenital and acquired. 

The congenital type is extremely rare. 
When it doe* occur it is due to devekrp- 
mcnlal defects of a lobe or lung 
become infected and produce the citnkal 
manifestations of bron^cctasis usually at 
an early ago There is considerable contro- 
versv on the precise differentiation of cystic 
disease of the lung and congenital bron- 
chi cclos Is. 

The acquired variety is much more com* 
tnon and usually follov^ pncurcooia, whoop- 
ing cough, measles or infiamtnatians of the 
lung frera any cause A persistent atelectasis 
mav produce residual broncidectisis Ofy 
structioo of the bronchi by foreign bodte* or 
tumors may result in hnmchiectasis distal to 
tlte obstruction. The reduction in the iivci 
dcQce of cases of bronchiectasis since anti 
biotic* ore available indicates clearly the 
prodosnlnanco of tho acquired type or dis- 
ease 

The classical picture of bronchiecUsis in 
chiding chronic cough, foul^smelling sputum 
and, in the late stages hemoptysis and club- 
bing of the fingers, is now rarely encoon 
ter^ The patient is more apt to complain 
of easy fatimjo and some chronic cough, 
which usually Is not strikingly productive. 
These change* in the clinical appearances 
result from the firequent and early use of 
antibiotics There is a history of frequent 
colds, grippe or pneumonia like attacks and 
aometiines associated nasal sinusitis. Bron 
chiectasis is an insidious skiwiy progressive 
diseaio and the patient may not be aware 
hov? hondlcappea he is un^ tho cooditkai 
i> relieved. Pleurisy pain is a common and 
often ignored early IndJcstion of disease in 
patients with little cough and sputum. In 
tho far-advanced stages, there are fever 
chili* and progressivo emaciatioo. 

Physical signs may be absent or consist of 
impaired Tcsouance distant breath sounds 
os extensive coarse bubbling rale*. 

It is important to emphasto the fact that 
the cooveutiooal roentgenogram of the chest 
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loboctQEQ) aod jt'croental rcsccHon const! 
tute deslnblo metnods of trcatincDt Care 
should be tfllucn during operation to remove 
tbe cyst Intact to prevent spillage and an- 
eph> Lactic reactions. 

FUNGUS INFECTIONS 
Blitoplaimosls. Asymptomatic hlstopLu 
mosis may cause gnmukmatouj deposits In 
lung tissue. Differentiation from early bron- 
clu^ieJilc carefnama and tuberculoma may 
be difficult Pofitbe reactions to slrfn tests 
and complement fl-uition tests however may 
be belpmL Some authors believe that to 
berculouj lesknu in tbe form of so^aDed 
tubcrculomQj have been confused with hli 
toplasmoxls even after the lesions have been 
eiitiied. 

Blauomycosli. Blastom^'COKis may occur in 
the lung, but it is rare and uxuall> the sldn 
manifestations and other stigmata of tbe 
disease are more prominent 

Coccuholdomycosa. Cocddioldal gronn 
loma resulting from Infection with Coc 
cidioida hnmith appears cocrUDonly in en 
demic areas in Caljfoniia, Texas and Ari- 
mn a. More recently tronsmlfsion has oc 
curred from dust in airplanes and tbe dtwim 
should be considered even If the patient Ha« 
not been in the endemic area. Early mAnt 
festations include symptoms of bronebo- 
poeuiDool* ;vlth chills and fever Residual 
lesfcios may occur in the lungs and cavitate. 
Probobly the only positive indication for 
surreal intervention with ©f toe 


lesion is bcmoptyxls caused from the cavita 
tkm. 

Pulmonary VcilnomycDsU. Actinom^toosis 
of the hing may be confused with oroinary 
pyogenic Infections or with brondwgenic 
cardnomo. When the Infection does occur 
the tissues become edematooi and fixed. Pus 
which is found within the lesion will often 
hov'e the characteristic sulfur granules sag 
gestlng the diagnosis. 

Tho onset of the disease may be insidious 
ond modi, lung cancer or pulmonary tubercu 
losls. Pain is usually absent Tbe positive 
dlagnofls can only be made when the causa 
Uve organism is located in the tissue or the 
pus 

Before chemotherapeutic agents were 
available, tbe prognosis of the patient hav 
ing pubDonarv actinomycosis was extremely 
poor Multiple incisions and drainages of 
obscesses of the long often resulted la 
chrooio draining sinuses and eventually me- 
tastasis of the nfieose to tbe brain, liver or 
elsewhere, with fatal tennlnatlon. Modern 
treatment consists of excision of the dit/mtjpd 
lung tissue combined with drug treatment, 
usually coDslstlog of sulfadiazine and pen! 
dBin. 

LIPOID GRANULOMA 

Lipoid granuloma of tbe lung may result 
fitjcn inhaiatioo of verioai oils, usualiy em- 
ployed in nasal sprays or from aspiration of 
mineral olL 

Tho disease is usually hllstcral and Is most 
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scarring of tubercukuU ha* caiuctl bron 
chiectaiii the diiease is unownmon in the 
upper lobes (Fig 22) Bflatcral bronchiec 
tasis (Fig. 23) ii present in 40 to 50 per cent 
of the subject 

The typo of diiatatioa, as viiualizod by 
radiopaque studies may ^ cylindrical, fusl 
form or saccular Syraptom* aro apt to bo 
more severe with the saccular type but 
there is not ccanpileto correbtJon between 
X ruv Bpx>eanmco and the severity of tbo 
diseaso. 

Unless the patients general condition or 
the extent of tho disease precludes axcUion 
of the dlseoied Kmg tissue, surgical inter 
^’ent^on should be undertaken. Tbo dsoice of 
lobectomy segmental rescctkni or pneunKv 
nectomy is made after visualization of the 
dilated hroochi ^vitb bronchogram* and m 
act localization of the diielsc. A thren- 
dimensJonal concept of the bronchi Is essen 
tial for Identification of the >arious lobes 
and segments. Both frontal and oblique pro- 
jections on roentgen ray examination ore ncc 
ouxy 

in^lfiHnn therapy with a broncbodllator 
combined with oqo of the detergents and 
antibiotic therapy ore useful tn preoperative 
preparation Postural dramage combined 
svitb bronchoscopic aspiration may bo ncces 
sary tn advanced coses In patients ^vi(h 
ffirtensivo disease precluding surgical treat 
meat, these rncaiure* aro helpful in cna 
trolling the infectkai 

The modern operations of lobectcany 
pnomnooectomy and segmental resection 
tave been sufBcienUy perfeted so that both 
rtKHlahty and morbidity ore \erv knv Evco 
In instances of bilater^ discos© successful 
operations are not uncomrooa. Both lower 
lobe* tho right middle lobe tmd tbo lingula 
of the upper lobe have been removed 
successfail> 

The antibiotic* particularly penicillin, 
have played an important role in roductan 
both mortality and morbidity PotienU ^vith 
severe infection can be practically freed of 
pu^ent secretion* and cou^ befom opera 
So and protected during the postoperative 

period. 


ECHINOCOCCUS CYST 
Pulmonary ochtoococmis cy-sti or hydatid 
cvits, may be present in the hmg « a nosult 
3tovaiion of the tapmvonn, Fchfnococcwi 

K r«jt> In 

States but is common ta othw p^ 

^Id, particulariy lo South Amwico, Italy 


Australia and New Zealand. Increase in 
wwld wide travel incident to two world wan 
bos made the dfscaso more common. 

Tho adult stage of tbo disease is found m 
the dog (definite host) which transmits the 
ova in the feces Tho ova may then be In- 
gested b> intermediate hosts cither animals 
or human beings. The outer coat of the ova 
is digested m tho stomach and tbo emb<VQ 
buxrmvs tlirou^ the mucosa, passing into 
tho portal blood stream, and umally lodges 
in the liVCT in about 10 per cent of ^ 
subjects then) is transmisskm to the hiog. 
The developing em^Ti expands to fona a 

3 It with two laycTj Tm iDtenial w aD usn- 
Iv contains tho active parasites. Daughter 
evst* mny be formed rrosn tbo germhul 
layer or bom tbo developmg blood capsules. 
In pulmonary echinococcus cysts, compres- 
sion of tho lung causes a layer of fibrous 
material to form about tho evsts (Fi& 24) 
These lesions grow slowly but steadily and 
may reach coormou* siz« Serious compb- 
cations mciude erosion of tbo cy^t into s 
bxoachui or into the pleural cavity 
Echinococcus rnsts of the long ore u sually 
osymptoovatic utdess compUcati^ occur or 
until a evU ottnini ODOrmous size. Travd at 
high altitudes in on oirplano may causa ex 
ivanxion of a cyst producing symptoms 
whkh hove not been noted bewe 
Chroslc cough, mild chest pain and dysp* 
nca may result from pressure. Ruptufe o/ me 
evst into a broochus may be followed by 
hcinoptyxif or the sudden cxpectoratioo of 
large amounts of dear fiuid. 

Anapliyla-tl* may be dangerous if ahsiMp- 
tion of the hydatid antigen occurs in a pa- 
tient who has already b<^ sensitized to the 
development of the cyst. Anaphylactic rear 
tion* are characterized bv vomiting dior 
rben, a skis rash and asthmatic like attacks. 
In patients having extreme coses, evanosis, 
tachycardia and even delirium and com* 
may be noted. 

j^yrical signs are variable and not do- 
pendablo Cysts ore easily visualized fa 
roentgenograms and are spherical or ovoid, 
discrete and homogeneous, 

Tbo history of eipcmire or possible c* 
poture, combined with roentgen rav find 
fng* may suggest the true coodition 
ccmfirmalioo can usually be mode by the 
high eorimiphillc count and positive rca£~ 
tiota to tbo Casoai intnuiermal test, com 
plermeat fLiattoo and precipitin lest 

In tbo past, symptomatic echinococcus 
cysts of the lung were morrupiaiizod, but, 
fioce tbo perfection of their techniqiiex. 
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Stata 20 per cent of cancer dcatlis umoog 
mati^ between tho ages of fort> and sc\-enty 
>eais. In 1955 tbero were 27^ recorded 
deaths from broochogenfe carcincima, 
Cardnoma of ibo lung is priraorUy a dii 

of older age, Tbero Is little doubt that 
tho increase in life cipcctanc> pla>i a role 
m Ibe increased Indoctkco of tbc disease. 
Nev'ertbelcss, isolated cases ha\e been re- 
ported in j-oung adults and e\-en in children. 

Studies b> tbe United States Public 
Health Scr>-icc and otbers Indicate that 
there is on actual increase in tbc frequenej 
of bronchogenic carcinoma. Some of the in- 
crease, bo^ve\■c^ may be more apparent than 
real since there is greater knowledge and 
interest in the problem. 

Tbe increase in tbe frequency of pul 
monaiy canrer appears to bo uoifonn 
throughout tbe worid. There is, bo\ve\-cr a 
rclatiooihip between the pret'alence of this 
frnmnr and the diagnostic facilities a^’allable. 
In locations where facilities for chest r-ra)*! 
hronchoioop) and thoracotomy ore sparse, 
tbe number of deaths ascribed to lung con 
cer has remained relath ely low Alm^ in- 
variably however when these facilities 
become aviillable tbe inddeoce of bronebo- 
genlc cofcmoma rises. 

Etiolon Voluminous ominous and con 
tiuvenial reports on the etiology of broncho- 
genic cardnoma featured in newspapers and 
magazines have frightened and bewildered 
the public. Moreo%er there are sharp dif 
ferences of opinion among experts in tbe 
medical profession coDceming tnis question 
A comidersble portion of these reports 
has been coocemed with the relatkmshfp of 
cigarette smoking and hing cancer On tbe 
basis of studies m tbe United States and in 
England, there appeon to be a statistical 
relatiooihip between tbe use of agarettes 
and the frequency of bronchogenic cord 
noma. In ad^tiou, tbe production of skin 
cancer in mice by tobacco tars by Graham 
and Wynder has added support to the theory 
of a canse-and-effect relationship between 
tobacco and cancer Nevertbelesi, there is 
stlD room for doubt concerning a direct 
relata onshi p between cigarette smoking and 
malignant disease. Other surveys have 
shown that a statistical afBmty fan be denj 
ocstrated betiveen bioochogenic carcinoma 
and environmental factors such as air poUu 
tioD and tmnl-^ 

It appears that tbe effects of radioaedvo 
ore may be a vaHd factor In tho develop- 
ment of malignant lung tnmois. Approod 
mateJy 50 per cent of tbe dp«th i among 


TiiE Luves AND Btiosan 

woiicn in the cobalt mines of Schneeberg 
jjhI Joacliixmlhal w ere due to lung ca i scgr 
S}m}Xomv Tlw location of a malignant 
tumor in the bronclwpulrocmary tree Is cx 
ttcmcly vTiriablc and may occur in the main 
stem bronchus or orighialc peripbcrally in 
a tcnninal bronchiole. Tho presence or ab- 
sence of early symptoms is usually depend 
ent upon the location of the tumor A 
centrally located tumor may cause bronchial 
obstruction with tbc accompanying symp- 
toms. Conversely a pcnpberal tumor may 
remain asymptomatic until un advanced 
stage. Symptoms associated wdih peripheral 
lesions usually result from involvement of 
adjacent structures and tbe tumor is fre- 
quently tDopemblc when sucb symptoms ap- 
pear Tbe most common symptoms of 
bronchogenic cardnoma are cough, hemop- 
tysis, ch^ pain, dyspnea and fever 

Cough, C^gb is the most common pre- 
senting symptom of bronchogenic cardnoma. 
The cou^ is usually the result of stimnla 
tion of the cough mechanism by tl>e tumor 
or the cellular debris of a tumor Tbe alest 
pbyxfdan should consider the pouibility of 
a malignant tumor in any adult patioit with 
a penlslent cough or in a patieot who does 
not respond to tbe usual antitimive medi 
cations. Many penoiu who smoke hav'e a 
dry "smokers* cougL Any diange in tbe 
charocter of tbe cough b^rs investigation. 
A cough accoDDpanied bv wheezingp espe- 
cially of a unilateral nature may be indi^ 
tive of partial bronchial obstruction doe to 
□eoplasm. 

Hrmo[>tysti, Hemoptysb is not a common 
initio] sym pto m m patients with broocho- 
genlc caremoma. Ariel and co-workers re- 
port an inddence of 5.6 per cent in an 
analysis of 1109 cases. In for advanced coses 
hemoptysis is more common. 

Every patient with hemoptysis should be 
thoroughly investigated. Necessary diagnos 
tic studies include roentgenograms of the 
cbest, bronchoscopy and oroodvography 

Pain. Cbest pain associated with Iwoncho- 
genic cardnoma may be duo to involvement 
of the porietal pleura and chert wall b\ 
tumor In more advanced lesions Intercosta] 
nerve pain Is characteristic Some patient* 
complam of vague discomfort or feeling of 
fullness in the chert on tbe side of the 
tumor The exact etiology of this sensation 
Is unknown, but It is not necessarily a sign of 
cbest wall Involvement or Inoperability 

Djspnta. Shortness of breath assodatetl 
with a hmncbogenic cardnoma is usually of 
gmv^ sig n! flea Tvee . Tbe dyspnea may be due 
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fTequentl> located in th« lower lobe* be- 
«u*e the oU to tho»e orgam Tlw 

right lower lobe ii often more involved than 
the left The letioni arc firm and may be 
either diffiue or Dodniar 

Infant* and older people are partlcularlv 
vulnerable to the tupirotion of foreign ma 
terlal Accordingly upoid granuloma* are 
more apt to be encounterea in individuals 
of the*© ago group* 

Many patietit* with Upoid granuloma* of 
the lung nave no symptom* If symptom* aro 
present, the> ujuaily coniist of cough, some 
time* cbeJt i>ain, and malnutrition In rare 
inrtance* heraopt)**!* may occur 

History of excessive u*e of oil in the form 
of no*e drops sprays or laxatives ^vill sug 
gost the dia^osi* and sometimes spatum 
examinations vtill reveal oil droplet* 

The pnndpal importance of Upoid granu 
lama* to the surgeon 1* confusion with other 
diseases which reauire surgical tnterv ention. 
particulariv broneboges^Jc carcinrHna Jo per 
sons of the older age ooup It u somo- 
tunes necessary whm ^ other diagnostic 
measure* have failed, to Derfonn an explnra 
tory thoracotomy to est^Ush the nature of 
the lesion In patLents with clinical nvonf 
festatioa of lung destructian and distressing 
n-mptomi the involved pultnonarv tissue 
sliould be excised. It Li probable that in 
the post certain {nfiommstt^ diseases of the 
lung hove been comidered lipoid granuloma, 
or Upoid poemnonia, because of cholestcroi 
deposlU associated with chrocuc infianurm 
tion of the lung. These fattv like deposit* 
are tmt the result of ingestiem of olK ma 
tcriai* bat are part of the chronic inHam 
matory process associated with ah*ce**e» 
bronchiectasis and other inflammatory dl* 
ease* of the long- 


BOCCJUS SARCOID 

Boccks sarcoid of the lung may suggest 
other di*ea*cs which require surgical inter 
ventlon Thi* is particularly true of the 
roentgen ray appearance of the leiksi, \VheB 
the problem of differentiation arises, a 
biopsy of tho lymph node* over the anterior 
scalenus muscle is often useful in estihlish- 
ing the diagnosis Occasionally It is neces- 
sary to perform an explorntory thoracotoniv 
to ellini^to the pos*iSflity o/ carefnom* or 
tubemiltwii 


BRONCUOLITHS 

Broncholiths or lung stones may result 
frnsn calcification of inspissated matcrisl 
during chronic Jung infections or more com- 
monly from caldfled lymph nodes eroding 
the bronchus The common form of hreo- 
choUth* is usujiIJy the result of old tuber 
culoni infection* of hilar lymph node*. 

Broncholiths mav cause severe banoptvsu 
and atelectasis if tne lumen of the brooenui 
is obstructed. Bronchostenoii* may result 
from the damage to the bronchial wall*. 

Sometime* the lung stone will be freed 
and expelled by coughing. If not; recoovtl 
through the bronebosoope will be ncscettsjy 
Irrepej^le lung domam distal to the oo- 
structioD or intractable hetaorrhage may xe 
quire excision of the iuvoh'ed portion of 
brnncbui and lung distal to the leaioii. 


8YPH1U5 

Sy^ihilii of the lung may occur bat is c* 
tremelv rare Prom the standpoint of svirglcfll 
treatment it i* only of Importwice in tbo dif 
femjtlal diagnosl*. 


Tumors 


During the past decade few neoplasm* 
have recrivod a* much attention in public* 
tions of the lay and medical pres* as have 
lung cancer*. Concam reading biwcho- 
„mic carctenm U jmaSaElo ita^ thr. d!,- 
Sae U aBomon imd appean to b« Imrautag. 
The proWcml of dbgoori. »nd trcltnort aro 
Ihenioro of utniMt toportoKo. 

Benign lung tumou 

arorfStero.hl>ow<>"=f not only beauue of 


their rarity but because tbev may siroultte 
malignant tumors 

BRONCHOGENIC CARCINOMA 
Itvcidcttcc. Bronchogenic carcinoma is 
probably the leedina cause of death from 
visceniJ cancer in m Je*. Although the letkio 
is not rare in female* it is sit to eight time* 
more commoo in males It accounts fw 10 
per cent of total death* and in the ITnlted 
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toil*, depending upon Uio degroo of block 
ago (Fig. 27) SIiko tbo bronchi oro ex 
ponillo, Q tumor mau may partially obstruct 
tlvo broad»ui during Inipiralion and com 
pkrtcly obstruct It during expiration The 
lung distal to the tumor may bocomo cm 
physematous or even liavo too opiJcaranco 
of a largo cyst or bleb, Tho presence of 
locolixcd emphysema oo a roentgenogram 
should not distract attention away from tbo 
underlying causa 

Complete obstruction of a bronchus re- 
sulting In atelectasis may cause sufficient 
symptoms to give fair warning of tho pres- 
ence of a tumor This may not bo true, 
Ixnvcvor when segmental or subsegmcntal 
atelectasis occurs. Atelectasis in a retrocar 
diac porition may bo difficult to detect 
radiol^coUy especially on a frontal pro- 
foction. Both anteroposterior and lateral hill 
size roentgenograms must bo empkrjed to 
satlsfoctorily visualize these lerions. 

The differentiation between tuberculosis 
and Btelectajls associated with brooebogeaio 
carcinoma may be very difficult In some in- 
stances. The absence of tubercle bacilli In 
the sputum or bronchial washings should 
focus suspicion on the possibility of neo- 
plnsm. Failure of lobar or segmental atelec- 
tasis to improve in cases of tuberculosis 
which have received adequate andtubcrcu 
Ions therapy suggests the possibility that 
both tohercnlods and carcinoma are present. 
This Is particulaiiy true In older patients. 


TiiE Lungs and BRosem 

Ftteumouia and lung abiceu^ Broncho- 
genic carcinoma may commonly simulate tho 
clinical and roentgenologic picture of viral 
pneumonia T])cso patients oro often sub- 
jected to a long and Jll-adviscd course of 
antibiotic tltcrapy before Ukj truo nature of 
tlMdr difficulty is recognized In any case of 
pneumonia wbicli docs not show signs of 
clearing with adequate medication, broncho- 
genic carcinoma sixjuld bo smpcctcd, Simi 
larly tho radiologic appearance of pneu 
monia which Is out or proportion to tlw 
clinical manifestations snoidd bo highly 
suggextivD of malignancy capcdally in pa 
tients over forty years of ago (Fig. 28) 

Symptomatic improvemeDt and partial 
resolution of tbo pneumonia like shadow on 
ibo I ray film may result from antibiotic 
tlicrapy Tliii further complicates the diog 
nostic problem and may give the pb>'s{cian 
a false sense of security Pessimistic ms 
pidon of all cases of unresolved paeunvonia 
dxcumvont a diagnostic delusiom 

Bronchogcmic cardnomas may produce 
cUolcal and radiologic manifestntioas Iden 
deal with long obscesses. Obstruction of a 
bronchus by tumor resultant pDeumonla cud 
subsequent abscess formation of the in 
volved lung may occur Central necrosis of 
a large tumor mass may also closely simulate 
the radiologic picture of a lung awcess. The 
absence of an antecedent cause for pyogenic 
hme abscess or the location of an abscess 
in the upper or anterior portion of the lung 
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to a spread of maligoaocy throu^wut both 
lung Adds or may be due to ao obstructing 
tumor of the matn bronchus or d» carina. 
Dyspnea may also be due to a pro-cJdsting 
disease sucdi as pulmonary emphysema or 
heart disease and merely eccenhuitod b> the 
presence of the tumor 
fexter Obstruction of a tegmental or lobar 
bronchus by cardDoma will result in atelec 
tails or pueumoola of that portion of the 
lung The initial symptoms may bo fever 
cough and chest discomfort tocondory to 
pneumonitis or atdoctasli. 

PhytKal Fmdings. The physical findings 
iu patients with brracbogenic carcinoma aro 
extremely variable. Tb^ are dependent 
Dpon the extent of the tumor the degree of 
obstiuetkm and tbe pmscDce or absCTce of 
on accompanying pleural effusion. Should a 
lobar or segment^ bronchus be partially 
blocked by tumor a persistent lotniizod 
wheeze Is oftaa present and may indeed bo 
tbe only positive finding to localize a tumor 
^Vbeo ctHuploto obstructlOT of a brooebus 
occun the physical findings are usually those 
of atelactosis or pneumonta of tbe involvod 
segment or loba Tumors located in the 
potphery of tbe Kmg may be asvntptomatic 
tor many osocthi rayslcal examination of 
the cbest may be completely negative unl^ 
tbe tumor reaches a largo size or until 
pleural effusion occurs 

Examination of patients ^v^th suspected 
lung tumor should ^vays indude a <^gen( 
seai^ of the supraclavicular and oxiUory 
areas for metastotic lymph nodes 
Roencgenalogk I>iagDOtU. Tbe roentgen 
ologlc manifestations of a broocbogcoic cor 
f4ttf»na usually fall into four patterns ( 1 ) a 
nodular jpeion of the hing, tihe soK^ed 
coin leadon, (2) hilar ealorgemaat, (3) 
atcloctasii or (4) a shadow suggesting pneo 
monla or hmg abscess. 

'Sodxdar Irrlo/u Bronchogenic cordooma 
ma y appear os a round shadow in the lung 
field (Fig. 25) There are often no assod 
ated symptoms and tbe Icskw li discovered 
on a routine x-iay ciaminatiOD Tbe differ 
cntiol diagnosis of such s soHtaiy round 
lesion usually lies betwsen tuberculosis, a 
cnmuloma efuo to bistoplasmosii or 
longus and broodrogenio cardnom^ Skin 
tests and sputum eiam^tio^Qr^d-^ 

ortanisms or fungi may be helpfd but ofbm 

SSVatablish the diagoosl^ 

^^n^toation of the nodule is ^ 

leiiablo metbod of reaching the correct diag 

DotiS. 



Fijrvr>23. NcxhjW pniphtral bnncboffcasfe OSS' 
ciaoma danonctnud on a Utnognm al tbe dwst 
Th» ksioo tnj an adentrardofoa. 


Small solitary oodules in which these or^ 
caQ<xntTic rings of calcification geoenOf 
may be assumed to be granuloauu due to 
hbtoplasmocis or tuberculosis and rcsnrval 
for diagnostic or thcnapeutic purposes is nc* 
mandatory Conversely nodular or coin le 
sloQs" without calcification or with eccaitil^^ 
flcclcs of calcium vlilbJe by x-ray are not 
necemrlly benign Icxioas. In such instances* 
removal of tbe lesion is strongly advisable. 

Hilar eiilar^epvnt, noHloJogfo evidence 
of enlargement of the pulmonary hllus (Fig 
26 ) may be caused by a tumor mass, fyinp^ 
nodes or a Jorge puhnonary artery In tni* 
circumstanca, It may be be^rfuJ to compare 
the X rays ^rith earner cbest fllmi unfortH' 
nately such films ore often not available. 
Other diagnostic procedures of vofue are 
body section x rays (tomograms, plsnf 
grams) and in some initanm angioairdi- 
ogrophy Exploratory thoracotomy is often 
noceaaary to establish the correct cUagnosls. 

Some bronchogenic neoplasms, partico 
larly tbe anaplastic carcinoma, may appear 
radioJogicaliy to originate in the meoiasti 
num. Not tnirequently they may bo mistaktfi 
for roedfostfnnj tumors, Superior vena caval 
obstruction may occur wlin the neoplasm 
if in this location. 

Ateiectasix, Obstruction of a main lobar or 
segmental broochos by a tnmor mats ma) 
produce obstructive emphysema or ateiec 
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l»dp/ori/c cardnoottu TlUi group ia 
dudes a number of different cellular types 
including tbo oat cell cardnoma and tlw 
more poorly differentiated forms of adeno- 
cardaoma and epidermoid cardnonra. In 
general anaplastic turnon appear to grow 
more rapidly than the rooro differenUated 
types and mctnstaiizo earlier both by wTiy 
of regional nodes and by tbo blood stream 
Bronchioiar camnoma (pulmonary ade- 
nomatosis, alveolar cell cardnoma) This 
form of bronchogenic cardnoma Is rdatlv’cly 
uDcomiTKWU It \vas formerly bellc\'cd that 
this type of neoplasm arose primarll) In tho 
alveolar epithelium. However more recent 
studies fndlcoto tbo site of origin probably 
to bo In the terminal bronchioles vvith sub- 
sequent Involvement of tbo alvcolL Similar 
patholodc lesions called ja^ekte have been 
observe in the lungs of sJicep horta and 
other nntmfllt. There Is some evidence that 
the disease In animals Is caused by a vims. 
This tumor has a tcndenc> to occur In 
muldplo sites In the lungs Such multiple 
fod of tomor may bo due to raulticmtridt> 
of origin oltbou^ some obsenen believe 
that these nrpresent sccaodary Implants from 
a single primary lesion 

Emphasis has been placed on a correlation 
of the cellular type bronchogenic card 
noma with the clinical course of the rffwim- 
Some pathologists, houever have denied 
that the ceil type has on important reie in 
detennining prognosis in survival It is be 
coming increasfndy evident that there are 
many interrelated and interdependent ftic 
ton, rather than any single one, which are 
important in detenniolng the ultimate course 
of the disease. Among mese focton ore his- 
tologic type, location and ilie of the primary 
tumor presence or absence of vascular and 
lymphatic invasion and tbe status of dm 
margins of resection If surgical removal is 
possible. In addition, there is a group of 
poorly defined “host factors" which uadoubl 
edlv play some part in In^endng the oper 
^illty survival and cure rate for cardnoma 
of the lung. 

Another concept which has recently In 
terested many surgeoos is the multicentilc 
origin of pulmonary cardnoma. Numerous 
demonstrations of In situ cardnoma of tbo 
branciius, adjacent to and away from wril 
defln^ malignant Icaions have strengthened 
the theory of multiple sites of orlgto. This 
U partkuloriy true fai bronchioiar cardnoma 
but may be applied to other cellular types 


nib Lungs and Dhonciii 

Kecent analyses of iwtientj with broncho- 

S *c cardoocnai establish that more than 
liav^ inopcrablo lesions when first seen 
b> tho siugcon Of tho remaining patients 
subjected to exploratory thoracotomy only 
40 to 50 per cent have lesions which can 
cxthpatdL It becomes apparent that 
about fourths of all pulmonary neo- 

plasms aro advanced beyond tho stages of 
surgical removal when tho diagnosis is 
made. 

Diagnosis. Tho rapid progression of most 
coses of bronchogenic carcinoma requires 
an early and aggressive approach to cstab- 
liilUng a diagnosis. Rarely if ever con u 
policy of "watchful waiting" be condoned 
in tho management of an unexplained pul 
mooory shadow 

Droitchouofyy Bromdioseopic axamlnation 
of tbo tracheobronchial tree may yield much 
valuable information concerning tbe extent 
of malignancy as wtR as establishing a defi- 
nite hismlogic diagnosis. 

Unfortxmatdy only about 30 per cent of 
pulmonary eaxmoomas con be seen through 
a brooduscope. Tbe remainder are located 
too for peripherally in the broocbopalnuK 
nary tree to be visualized or for biopsy 
Exfoltathe cytolo^ Tbe microscopic ex 
ominatlon of sputum or bronchial washings 
may also be helpful in maldng a histolotio 
diagnosis. Tbe technique is not Infallible, 
however and requires tbe services of a 
stiffed and oipcn’enced patiwfogfif to havo 
practical value. 

Bronchograffhy Tho instdlaboo of a radl 
opaque dye Into tho tracheobronchial tree 
may be of aid in vdsualiting an obstructing 
lesion in one of tbe more peripheral bronchi. 
This technique is of no value in establishing 
a definite diagnosis of tumor but merely 
serves to localize accurately the level of 
obftnictlon- 

Scalme node biopsy CarciDOina of the 
lung may metastasize through narinol and 
peritroeb^ lymphatics to the anterior sur 
face of the scalenus anterior musde. Ex 
dxioo of the prescalene nodes for diagnostic 
purposes wax first popularized by Daniel, 
Tbe percentage of posltiv o biopsies will vary 
greatly depending upon the selection of 
patients for the procedure If weight loss, 
pain or other fining *uggest far advanced* 
disease, study of the prescalene nodes is 
Indicated. 

Failure to find metastatic cardnoma in 
tho prescalene nodes obviously does not ex 
dude the d i ag nos is of brtmciogetilc card 
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Figure 27 A roei*icnoerain ihowtng ilelectiuB FJSvf* 29. A Poe nnw cU-lIlj Axiow od troenl 
trf opp« kib« »a«l by obrtnKtko rf tb* gcaMisitm of the iert « hkh ww cau«d by bra^ 

rl^ LW brxichut by epicWnoohl csrcfawne Qurfooutt. Not only w*t Ibe roentfcEiaiosk; mi 

acso •ugffsth'e of pDcuiaociU, bat the cr(|Lod 
cUfUn] coum wm coropidble with tnflcrnnitnT 


should make one tiupldous cA oeoplarm 
Pathology Broochogenlc cnrditoma may 
originate at any level tn tbo broocklol tree. 
riinirtal monifevtatioDi and cell tvpes have 
some, but not absolute, correlatioa tdtb the 
location of the tumor Well-dlffcreoUnted 
epidermoid carciDomas are more common 
in the larger bronchi and produce symptoms 
of obstruction. Peripheral tumors are nsuallv 
silent until there Is metastasis or invasion of 


contiguous ftructures they ore often his- 
tologically anaplastic or adenocardnofnas. 

Broocij^eiiic carcinoma is slightly more 
common tn the right lung than tn the left, 
about 55 per cent of the tumors being found 
in the right main stem bronchus or right 
long The upper lobes are sU^dy more 
frequently tnvolvod than the imver lobes 
The middle lobe Is a relativelv infrequent 
site of broncbogenlc cardnomo, only about 
0 per cwJt of ml primary turnon being lo- 
cated in this area. Tumors arisinc perfpb- 
crallv are somewhat less common than those 
arising in the main or lobar bronchus levels. 
In many instaoca of more advanced turnon 
it is impossible to state with any certainty 
the mact anatomic site of ori^ 

Numerous classiflcatlous of hront^^ 
carduoma have been bos^ on histologic 
appearanoa. The most practical, borrow is 
divides the timon into W 
mJior hijtologio ca^ori«- These 
anathelr relative frequenc) are as follows 


E p k im &otd 60 pcs ceat 

AasiJwric twn-Wipu 3S per cent 
Adcoocaidwcns 15 per ceot 
Brcochlakr ta at t a o ci* 3 per cent 
There is some variation In the relsih'e 
incidence of the above histologic categorie* 
as a result of minor difierence* in dardfle*- 
tion by Individual pathologists 

Ebidenrund (tquamoxu) aircinoma. This 
is tne most common typo of bronchogenic 
cardnoma. The tumor Is seen predominanth 
in males, in a ratio of to one. Altbooga 
it Is generally stated squamous or 
eJnoma is rekti\ ely skrw grmving, there sre 
a great number of indlvlmial factors whkh 
Inmienco the rate of growth and the course 
of the disease. Metastoses of epidennoid 
cardnotnas of the lung ore usually to re- 
gional lymph nodes in the hllnm ond peri- 
tracbeoi region. Direct invasion of the blood 
>essels, boNvover may occur 

Admocarcinoma. This form of neoplasm 
is more common in females, comprising 
about half the cases of broncbogenlc car 
ednoma seen in women. There is no statls 
deal relationship to emnWng lubiCs. Adeno- 
cardDoma of the hmg has a tendency to 
occur originally as a peiipheral tumor more 
commonly tNcm epidermoid cardtwjtna. Earfy 
tnvasloQ of the blood lU e am ^vlth dissemi 
nation U more cbaroctcrlstio of tK{> form of 
cancer than with the squamous cardiumuu 
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rcN’cols the cardooma haj citcndcd past tho 
Carina to tlw niain item bronchus of the op- 
posite lido or invxilvcs the trachea, the 
lesion is inopcraWc. 

CJiat UHill inxnlvcmenL Gross cxtcnskui 
of the tumor Into tho chest wall generally 
predude* satisfactory surgical resection, Un 
der extremely fa\-OTablo drcumitanccs of 
loaillicd chest wall in\T>Kcment, bloc ro- 
moval of the lung and ln%‘olvcd area of the 
chest wall may be undertaken The ultimate 
prognosis In such coses U poor 

TratinenL Although a fmv lsolatc?d ease* 
of spontaneous rcgrcssloa of pulmcmary car 
dnoma ha\ e been reported, surgical axtirpa 
tion of the tumor offeiT the best hope of 
euro at the present time Roentgen tb^py 
and chemotherapeutic agents, such as nitro- 
gen mustard, oSa some possibility of pallia 
tion in patirats who ore post the stage of 
operability 

Pneumonectomy and lobectomy Total 
pDcumooectomy with removal of the hilar 
lymph nodes Is the surgical procedure most 
firquently employed for bronchogenic car 
dnoma. Some sorgeou advocate the so- 
called radical poeumanectooiy which in 
eludes not only removal of the lung and hilar 
lymphatics hut also the lymphatic chain 
along the trachea and the pericardium on 
the invoKed side. The operative mortaIit> 
from pneumooectomy including the first 
thirty days after op^ a tko, Is generally 10 
per cent or less. The mortality associated 
with resection of a tumor when the lesian 
has produced invasion of the surrounding 
structures is considerably higher 
Under tho fallowing drcumstances lo- 
bectomy Is conridered pcefcrablo to pneu 
monectomy in the treatment of broDchogmic 
cardooma. (1) if the primary lesion Is rmafl 
and peripheral and Is located well away 
from the interlobar fissure or adjacent lobes, 
(2) If there is no evidence of extoision to 
the mediastinal lymphatics and (3) If the 
p ulm o n a r y reserve of tho patient is such that 
total pneumonectomy would not be tolerated 
or w^d render him a respiratory crfpplo. 
Under these drcumstances, tho results tram 
lobectomy are approilmai^ equal to those 
following pneunKJoectomy 
Resalu. Analyiii of large numbers of sur 
rivon after operations for broochogenic car 
dnoma indicates that in patients with a lo- 
calized tumor and widiout evidence of 
vascular or lymphatic tnvasloa, 35 per cent 
or more may survive five years. If, bowevo- 
VBSoilar or lymphatic invosloa was demoo- 
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strated or tho luoror liad extended outside 
the lung, five year survival statistics ore gen 
crally 5 per cent or less. 

Tlw ov-cr-oU five year survival of all pa 
tlcnls ^vith broncltogenlc cardnoma Is less 
than 10 per cent 'Hils Ii>cludcs those pa 
Uents who were inoperable when first seen 
or who were found to bo inoperable at the 
time of exploration. 

BRONCJIIVL ADENOMA 
Adenoma of the bronchus is a slow grow 
log sessile, usually circumscribed tuiuor 
growing in tho submucosal tissue of the 
proximal bronchi- Although its dmical course 
imd histologic characteristics arc different 
from those of bronchogenic cardooma, it 
must be considered a potentially malignant 
tumor Numerous examples of metostases 
horn bronchial adenoma have been reported- 
Broochlal adenomas are generally firm, 
smooth, rounded, or wormliie projectinns 
lying bcncQth the mneous membnme of the 
main stem or lobar broochL The tumors 
may be divided Into two main types hxs 
tol^cally cardnoid and cyllndroid 
1 m cardnoid type coenprises approx! 
motely S5 per cent of aB bronchial adeno- 
mas. Grossly on cut sections, the tumor Is 
plnldih or tan. Tl>ere is usually a capsule of 
connective tissue around the tumor but in 
long-standing lesions, invasion of the cap- 
sule oc the oroQchus may occur Histolo^ 
colly tho cardnoid is composed of uniform, 
small, addophiHc cells with finely stippled 
nucleL The cells resemble somewhat the 
cardnoid turoon of the gastromtestinal tract 
Metastases from such tumors have been 

X rted la the iWer Iddnoyi and vertebral 
mn. 

Tbe cylindromatous type of bronchial 
adenoma Is less common than the cardnoid- 
Histologically the cells of tho cylindro- 
matous type are less unif orm, imaflo- and 
with more basophilic cytoplasm. This tumor 
shows a more marked tendency to invade 
the capsule than does tho cardnoid variety 
Metastases are more frequent in this typo 
of bronchial adenoma. 

Clinically bronchial adenoma produces 
svunptoms of bleeding or of obstruction of 
the bronchi. In scene instances bleeding 
may bo exceedln^y severe because of the 
extreme vascularity of tho hmv>r Tissue for 
diagnosis is often obtainable through the 
bronchoscope because of tho central location 
of the tumor 

Treatment of bronchial adcDoma must bo 
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ocBTUL A potffcfvc tcaleoe biopsy bowever 
eatablijliea tluit tbo tumor has passed the 
stage of surgical curability 

The lymphatic drolaage of the lung li 
such that the ecUro right luog draiui to the 
right scalene fut pad via the mcdiaitlnftl 
and peritracheal node*. The upper lob© of 
the lung drains to the left scalene node*. 
The left lower lobe bowever may dmta by 
wav of the carinnl node* to either the right 
or left scalene areas 

Expioraiojy thoracotomy Although the 
previous^ mentioned diagnostic studies may 
DO of vahio, in many cases explciratory tho- 
racotomy may be necessary to establish a 
definite diagnOsU. The risi. of esploralory 
tborocotomy at present is prolwhly no 
greater than that of exploratory laparotomy 
The incooveniencei ami discomforts of Uio 
procedure are of trlNdal Importance when 
compared to the urgency of diagnosis and 
pouihle successful removal of a lung caooer 

Signs o£ loopenibiliry Certain findings 
ore generally considered evidence that a 
bronoMfiecic carcinotna ha* passed the 
stage of possible cure. In roost Instance*, 
once the nistobgic diagnosis has bem es 
tnbUshed and one or metre of the sign* of 
Inoperability are nrosent, surgicnl resectiOD 
is not comldema feasible Under certain 
circuxDStances, however although surglcaJ 
cure esumot be ontidpated, a palliative re- 
moval of the primary tumor may be per 
formed to afford syroptamatic relief of the 
ccmpUcatfoai of the primary tumor such as 
Hee^g, infection or severe cou^ 

Regional node ijrvotocmenL Broncho- 
Genic cardnoma nietastaiixei bv wav of the 
bTnjdialic* to ihe mediastinai lympo tu>d<» 
and tbence to the jupradavicular fynjph 
node*. The nodes of the axillaiy region arc 
invaded less frequently and usually later in 
the Involvemrat of the prescafone 

nixlef is indicative of metastase* which haivo 
ftfteaded beyond the boundoriei of surgfcaj 


rdcction. 

Nrroe porofyns- Extenskm of a hr<m 
jj>ogetilc cardooroa into the mediastinniD 
Doay cause paridysls of the recurrent laiyn 
cesd nerve on dther side. Because of its 
anatomic position, the left recuirent hryn 
GcaJ nerve £s more vulnerable than the right. 
S^yiis of the Tecurreot huyngeal ^e 
ciuito<tr«n=. du» M tomcb&ty of 
toikte«l vooJ cord Undo- Kch 

MglKi! of ff* '“‘f" 

hrmor mass is not feasible. 

of a bnmchograic to 


tha corresponding leaf of the diaphragm. 
This is generally considcml a sign of irwp- 
crahility although under extraordinary dr 
cumstances it may be feasible to resect the 
pericardium and the Involved nerve. 

Ffouroi e^urioii A pleural eSuslcn asso- 
ciated witli bronchogenic carcinoma may 
rarely be due to irritation of the pleura as a 
result of a peripheral tumor but U usually 
the result of tumor implants on the visceral 
or parietal pleura. In the latter cose the 
effiuion is Ci^ucndy bloody The presence 
of a scrosonguincous effusion and desnoo- 
atration of malignant cell* in the eSusksi 
geDerahy indicate that the tumor has passed 
the stage of resectability In some inshmees, 
bowover a small area of the chest wall or 
parietal pleura may be involved and resec- 
tion of the lung onii a portion of the pjeuni 
or chest wall may be ttyJinically feosiblx 

Pcrkardml effxuiotu Involvement of the 
pericardium or myocardium by direct eitco- 
ilon of the tumor mass or by metastatic 
tumor loay cause a bloody pericardial d 
fusion, anythmias or erven maalf»lntkms ci 
cardiac tamponade. Under such dremn' 
stances, if turner cells are demonstrated in 
the pericardia] fluid, sur^caJ explaratics if 
not warranted. 

Distant meUiUaset. Primary bronchogCDlc 
corctooroas commonly metaLStusixe to the 
adrenal glands the brain, liver and Itid 
neys Brain metastases may be suspected 
when there is mental confusion or other »»i 
rologic sipu. The electroencephologniQ 
may be helpful la detecting lb© p ie ae nce cf 
metastatic lestons in the main. h!etastase< 
to the adrenal gland may be difficult to de- 
tect during lifo Signs of adrenal insuS- 
deucy may appear in the late phrisea of the 
disease. 

The ilcull, spine and pelvis are frequent 
sites of metastase* from CArdnoroa oc the 
lung. Preoperatlvo evaluation of patieots with 
broDcbogenlc carctocttca should include radi- 
ographic studies of tbeso sites Is order to 
rule out bony metastase*. 

Poncoasi ryndrome (superior sulcus syfl 
drome) The syndroroo fiinrt described by 
Pancoast is usually caused by a carctoonia 
situated in an apical potltioo of tbo lung 
with involvement of the last cervical and 
first thoracic autonontio producing 

Horners syndrotne In additi^ th^ is fre- 
quent InvoKoiMint of the hradilal plexus, 
causing pain In the arm and partial punlysl* 
of the uWr and radial nerve*. 

Cross «*fsnijOH of tumor to the conOrO" 
foterol tide If biTOchoscopic examination 
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iQ theta casei ii poor and the peUetvtf 
couoe U tmuliy ra^dly (hTtiViihilL 

BENIGN TUMOR5 OF TIIE LUNG 
Hamartoma. Honartoittu ore beolm tu 
roar* of the King imiaDy located in the pe- 
riphery Usually the tumors are smaD, contain 
cartflage rrith voriahle amnunti of conocctiso 
tissue and ore encapsulated. Occnsionally 
caldum may be present The preienco of 
caldum in the tumor may cause It to be coo- 
fused radioIoglicoUy with a tuberculoma. It 
Is often Impossible to diffcientlato a Knmar 
toma from bronchogenic carcinoma. Tho- 
rsLcotomy and exdsicai of the tumor are u*u 
ally necessary to establish the diagnosis. 

Other Benign ’Tumors. Other benign tu 
mors of the bronchus or lung have been 
reported bnt are ertremelv rare. These In 
dude fibrofnai, lipomas and inflammatory 
polyw The principal rlfnipfll manlfestntion* 
are duo to owtructloo of a brooebu* or to 
bleeding. They may siirmlato bronchogenlo 
cardacuna, of tlio tumor and In- 

volvod lung Is the proper treatment 
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Initltuted with the condderatlQn that this Is 
a TTinU gnan t or potcatially malignant lesion 
Consequently exdslonal biopsy through a 
brODchoscope or fulguratlan Is not adequate. 
Surgical resection or tho InvoKed bronchus 
and the distal portion of the hmg is the only 

3 ' ible mode of therapy Lobectomy Is 
necessary with removal of the in 
bronchus and the accompanying 
pulmonary lobe. Occasionally pnenmonec- 
tomy may be Indicated. Sleeve resection and 
reanostomosls of the bronchus for lesions 
located In a main bronchus have been re 
ported- 


SARCOMA OF THE LUNG 
Primary sarcomas of the lung are rare. 
Histologically the tumor be a flhrosar 
coma or a leiomyosarcoma. Toe clto of origin 
may be central or pertpberal In tho case of 
the central type the histologic picture may 
somewhat resemble anaplastic cardnomo. 

Generally toreomas occur In danger age 
groups than do cardnomos of tKe lung 
vere bleeding may occur In those tomon 
arising tn the main hroncfaL Symptoms ore 
osually absent in the periphery type nnUl 
the tunsor has metastastred or invvied con 
tiguous stiuctures. 

The treatment of torcoma of the lung Is 
pnenmoneefomy or lobectomy depenaJng 
upon its extent If the ledon Is localize^ 
t& piogoosls is saiDe\vbat better than that 
of maUg nant epithelial neoplasmi 

MALIGNANT TUMORS OF 

reticuloendothelial origin 
Primary turnon of the lung which arise 
from the lymphatic or retiouloeodothellal 
system are extremely onuxoaL Lympbosar 
f.mna, oT Hodgkini disease, may occur In 
the lungs wlth^ other sjrtemlc manifesto 
tiocs. The roentgenographlc appearance of 
diese tumon is not generally diagnostic and 
luay be confused with poeumonia or bron 
cardnotna. Many of these patients 
are operated upon with a presumptiw dlag 
nosh of mrdnoma of the long (Fig, 29) 

Surgical resection of the Involved lobe or 
lime appeal* to offer a fair prognosis. Tho 
UM of nxBtgen tbenipy or clKiDOtbH»p«.iUc 

iSai advtxattd and appoan to bo indicted. 

iirxAsrATiG nmoas 

The luna act u a filteitaR lyitan for tho 
J^Xtoago of tho body Aj a cern.^ 
quence. •* *• nnprWng that tho pul 



monary bed is a frequent site of metastatic 
implants Metostases from primary tuxoon 
of the gastrointestinal tract, the breast, the 
prostate, the Iddney and the adrenals are 
commem. In addJti*^ metastoses from pe- 
ripheral tumors such os melanomas or sar 
comas of bone often appear In the lungs 
(Fig 30) 

Commonly such blood borne metastasas 
appear os single or multiple rounded perlph- 
ei^ densities sees In cb^ roentgenognuns. 
The presence of multiple densities appear 
log In on X ray should immediately Dring 
up the poxslbillW that these are metastatic 
lesions rather than primary bronchogenic 
carcinoma. Pulmonary metostases ma> ap* 
peer >ears after extiipotioo of the primary 
leslxn. 

The presence of multiple nodules in the 
hmg sh^d stimulate a search for a primary 
lesiOD as well as investlgatioo of odier or 
gAn» for possible sites of metastasis. If a 
solitary metastatic lesion Is present in the 
hmg or metostases are localized to one lobe, 
removal of tbe involved long should bo coo- 
sldered. Numoous cases of survival for 
years after resection of such locallzod me- 
taitoses have been recorded. 

Lymphogenous spread of carcinoma may 
occur in tho lungs eitber from primary bron 
cbogenlc cardnoma or from distant sites 
such as breast, prostate or stomach. Undo^ 
these ctrcumstances there is usually a 
marked increase fn the perivaacular inark 
ingj of the lung which represents InvoKe- 
ment of lymphatic rhanno li. Tbe prognosis 
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hcjrt disease lltcro cooiliU with ibc prhnaiy 
mechanical Icrion an hmbiJity of the m)D- 
cardluro lo maintain a normal propubho 
force, and in Uve maluation of all patient* 
for cardiac surgery this must bo constantly 
borne In mind. 

EXTRACORPOREAL CIRCUL-VTION 

In the present era of cardiovascular sur 
gery an understanding of the prbxdplei of 
cardiopulmonary b> pass and nj'potnennia 
is a basic requirement to a discussion of the 
treatment of such lesions While these meth 
ods ore not used in the correction of all 
malor cardiac defects, their fields of appli 
cation are rapidly widening. Cardiopulmo* 
nary by pass and bypotberr^ may be used 
aloM or in combination. 

The extracorporeal heart long apparatus 
has as Its prime surgical obiecti\e the devia 
tkn of the blood from tbe chambers of the 
heart or ln\‘olved great vessels to permit 
the repair of abnormalities under direct 
vision in a bloodleu field while at the some 
time maintaining the normal state of the 
vital functions of the body os a whole. The 
goal of a relati^'elv bloodless heart for op* 
eratioo is most aJequat^y achieved if the 
apparatus employed con satisfactorily sub* 
stitute for the pumping and oxygenating 
functions of the heort and lungs Tor pro* 
longed periods. The artificial heart lung 
when used for this purpose must remove off 
of the returning blo^ from the superior and 
inferior cavae, oxygenate it and pump It 


into the systemic arterial circulation at 
octJy the somo rato at which it rctunt< 
through the cavac. Tbo period of by pass i* 
usually limited to a period of emo to on© 
and one half hours. For most procedure* 
periods of ten to thirty minutes oro lufBdcnt 
Patients can be maintained satisfactorily 
\vith rcbthcly low rate* of blood flow jJt 
Donnol temperatures or under conditions of 
reduced body temperature. Low flow rate* 
are between 35 ana 50 mL per kg. per miii 
utc. High flow rates arc those bctiv-ccn 75 
and 120 mL per kt per minute. With highfrT 
flow rates it woiud appear that metabolic 
disturbance resulting from the procedure i* 
less prominent oikI that these rates ore there- 
fore preferable. The optimal fldw rale can 
also be determined by body surface mea* 
uremect, 2300 cc. per square meter of body 
surface is an adequate rate. If the body 
temperaturo Is reduced to tbe range of 
30" C. by means of blood temperature coO 
trol apparatus within tbe pump oxygenator 
s)’ston, kn\er rates of Sow ore desin^e than 
at normal body temperatures. 

Figure 1 lllustrata diagrammatically tho 
artificial heart lung circuit Blood remov^ 
from tbe cavae con flow by gravity Into the 
oxvgenator which is located 18 to 24 inch^ 
b«ow the level of the atrium of the patient 
The blood then fioHs through the oxygenator 
into the pumping mechanism. The pump 
returns the blood into a large artery usually 
the femoniL Incorporated in the apparatus 
ore monitoring instruments which measure 
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inequality mint re*uJt in fluid diieiQaim,ri3 
or inenaued cardiac work. 

Thus, the heart coniirti of two lyn 
chrooouj ixnnpinc lystemi, each of wlflch 
haj a coDectmg chamber an atrium, and a 
pumping chamber a ventride. As in afl 
Mtenj for the unidirectional pumping of 
fluid, there are two major ci«nent« the 
nropulrive forcet, which in the r-a w of the 
heart is supplied by the ventricalar mus- 
cnlatnre, and a valvular system, which pro- 
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pan ore rare. Tho*o compUcntloas which 
do arlio tend to bo tecoodary to tho dlseoM 
proccM for which cordlopulmcoary by paxi 
was undertakem or to a complication of ibo 
operatho proccduro itself rather than to 
tho cardiopulmonary by pau per lo 

Partial carxllopulmonary b) paa ii em- 
ployed to aaiit tbo foiling heart In acuto 
medical conclltioni. Tho prwxduro ii xlmpU 
fled by uilng a large ^phernl vein oi a 
jourco of venous blood and returning tho 
blood through a pcripherul artery Such a 
modified procedure can bo accompUihod 
under local onatbesia and may be helpful In 
support of on Inadequate delation. 

Local perfusion of drugs to on isolated 
part Is nl^ possible using a similar method. 
HiA concentrations of tbo agent can be 
deUvered without the systemic cflfcct, if all 
returning blood Is recinmlated through the 
apparatus. This has its greatest appUcadon 
in treatment of malignant tumors. 

Under certain condldons while using the 
cardiopalmonary by pass it is desirable to 
induce cardiac arrest Cardlopleglc agents 
which have been comuMoly eiDplo>ed ore 
TOtassium citrate and acetylcholine. Those 
^gs are introdaced by injecdon into the 
aortic root after the aortn has been damped 
above the site of the ln}ectloQ so that the full 
dosage is delivered into the coronary ar 
teries. The aortic damp Is left In place dur 
ing the period of the desired arrest To 
restart the heart the aortic damp is removed 
and the coronary artafes perfused by the 
extracorporeal pumping mechanism. This re- 
sults in resumption of a normal cardiac beat 
usually in one to hvo minutes. Recovery 
from acetylcholine arrest sometimes occurs 
even prior to the reintroductioo of blood 
into &e coronary system. Anoxic arrest has 
also been widely employed. When tlte aorta 
is clamped the heart gradually a^iimm a 
slower rate and then ceases beating. Reius- 
citatloD of the heart is accomplished by 
release of the aortic clamp and restoration 
of the coronary cfrculation. 

Prolonged periods of cardiac arrest with 
ventricnlotomy appear to be associated with 
a varying degree of decrease in tbo myo- 
cardial fnnctlan in the immediate postopera 
tive period. The amount of impairment ap- 
pears related to the duration of tho arrest 
at nonnil temperature. 

Cardiac arrest can also be accomplished 
by the use of cold alone The aorta is 
^l*niped Just belocv the Innominate artery 
and Ringers lactate sohitioo at 4 C. is 
palused Into the coronary arteries under 


systemic pressure Tbo surface of the Insirt 
Is simultaneously cooled witli Ringers lacs 
tato at tlw same temperature This produce* 
cardiac arrest within ooo to two minutes. 
Arrest occur* when tho temperaturo of the 
heart muscle reaches approjdmately 18* C., 
but electrical activity continues until belmv 
10* C. The rewarming of the heart can bo 
accomplished by removal of tho aortic clomp 
and tho perfusion of tho heart with vvartn 
blood. Ventricular fibrillation rarely occun 
during cardiopulmonary by pass unless car 
dine arrest ho* been usi^ but it Is not rare 
following periods of cardiac arrest for morej 
than ten minutes duration. Fibrillation un 
dcr these circumstances is readily reversible 
In almost all instances providing ono can 
maintain an adequate coronary drculatioq 
and elevate tho cardiac temperature to a 
satishictory levcL 

hypothejlmia 

The use of hypotbennla paved tho ^vay 
for many important developmaat* in cardio- 
viisculor surgery Although for Intracordlac 
operations it has been largely superseded by 
tM use of tho artificial boart lung, it is still 
an Important adjunct to the treatment of 
certain cardiac problems where it is used 
alone or with caidippulmonory by pass. In 
addition, it is a nsefm tool in tho lurgkal 
treatment of other conditions than those of 
the cardiovascular system. 

As early as 1944, Cross and HuRiage] 
showed the effickney of body cooling to pre- 
vent spinal cord daioage during periods of 
prolonged thoradc aortic occlusion. This 
wori focused attention upon the prindple 
that moderate reduction in body tempera 
hire markedly reduces tbe metabolic ne^ of 
tissue and that this reduced oxygen need 
markedlj prolongs tbe period for which the 
blood supply to an organ may bo occluded 
without permanent damage. 1110 susceptlbil 
Ity to damage at a ipedflc temperature 
varies from ooo organ to another the brain. 
In general, being the most sensitive. Lower 
ing of the body temperature to levels below 
30 C Is aisodated with increased cardiac 
irTitabilit> which rapidly increase* with tern 
perature* below this leveL At temperature* 
of 26 C. and lower the iireideDce of ven- 
triculnr fibrillation is quite partlcularfy 
If any manipulation irf the heart is carried 
out bi this temperature range Cessation of 
an eEective cardiac beat usually occurs at 
20 to 22 C, Cessation of aH electrical car 
diac activity however doe* not necessarily 

occur until tho region of 6 to 10 Q has been 
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the oxygen besukui, carbon dioxide teosloi:!, 
temperature, pH, venoux and arterial pref- 
xure and the vchime of flow 

In ad pumping oxygenating devlcot an 
attempt i* made to mlnlmtze the turbulence 
of blood flow dotting and hemolyrii The 
xurfaces with which the blood comes In con 
tac-t muxt be free of xubitonces which would 
have an undesirable physical cn* chemical 
cSect upon eltiier the farmed or liquid ele 
meats ^ the blood and must not liberate 
toxic or pyrogenic materials Certain plastics 
such as polyethjleno methyl methacrylate, 
polyvinyls or stainlesi steel with silicone 
coatings haNT been found most suitable for 
blood contact surfaces These materials also 
inhibit the coagulation of blood during the 
period when it is outside the vascular tree 
Three types of pumping mechanism have 
been wide^ employed. These are (1) floges 
pumps, (2) roller pumps and (3) ventrido 
pomps Hw latter is a <^mber tvith a valve 
at its inlet and outlet which is emptied by 
extmul compression, either noechanicfli, 
pzseumatic or nydrauUc. AH of these pump- 
ing devices when properly designed and 
employ^ can give highly satufactory re- 
sulbk 


A simple ventricie tvpe pump using conn- 
pressed gas as the propelling force is aho\vii 
la Figure L Hercnolyiis with this tvpe of 
pump is ertremely low 

Oxygenating syTtems have depeaided upon 
the exposure of a large surface of blooo to 
tb© oxygeiiating medium. The types usually 
employ^ haN-e been (1) bubble type oxv 
genaton (2) stationary screen oxygenators 
(8) rotattog disk orygesiatois and (4) mem- 
biane oiygeoators. 

Bubble oxygetators fatroduce «aafl bub- 
bles into a flowing vertical column of blood 
and depend ripon the l^rge surface areaa of 
the blood gas interface to r»ovide adequate 
axygeasOon. BemovaJ of the bubbles ia ac 
csjmpHibed by exposure of the oxygenated 
blood to a large surface coated with a do- 
foaming agent From the defoamtog cham- 
ber a lar^ helical tube leads the blood 
do^vnward to a reservoir During passaae of 
the blood dmvn the helix any small bubbles 
^amiutos riJ« to *= •“*>“ 

Bnbblo otygoiatOT tBjJ to be rekUMy 
limited in oxygennting capacity la idatioa 
ID their TOlume and Wo or more unit, may 
bo n«d for patient, of largo liao. 

Stationary Kreen ppe 
We ar«u of blood to a oxygen at 

ZLiao by lie '>' ova mul 

In It. jnnSgc tbroogh the oxy 


gesator Blood U introduced throu^ a nmd- 
told at the top so that it will Sew unifbmiy 
over each of ^ scrcmi As U passes down, 
ward it films over the large surface of the 
screens until it also reaches a reservoir st 
the bottom of the oxygeoator 

Rotating disk oxygenators are compoced 
of a series of solid dbks within a horizontil 
glou cylinder The disks may be corrugated 
to fncirase their surface The lower one-tterd 
of the disk is immersed to the blood- Ai the 
dills rotate at approximateiy 100 rmnla- 
tions per minute a film of b^ood is cajrkd 
upward with the rotating disk and erpeaed 
to the oxygen in the upper pert of the cham- 
ber By the time the blood reaches the outiti 
It is fully oxygenated. These are highly effi- 
cient oxygenators and like the statkxun' 
screen oxygenators do not introduce buthJa 
into the blood 

Mendjrane type ojq'genatort depend open 
the transmission of oxygen and carbon dim 
tde through a membrane of TeSon, poly 
ethylene or silicone rubber These roatexish 
have high rates of oxygen traosmlsskc and 
there is never a direct contact betiveen the 
blood azKi ■ gaseous medhun. Thin U)trf 
of blood are passed b e t w ee n the metabranes 
which are in a high oxvgeo atzoospboe. lha 
v-olume in these oxygcaaton tends to remain 
relatively cosatanl, whereas the amoont of 
bbod in the other type* of oxygenators may 
under some cooditicais vary constderaWy 
The merobrane oiygeiator is still ia tie 
carikr phases of its development, but ^ 
appears to have certain theoretical advan- 
tages which are particularly helpful At the 
present time to experienced Imnds all of 
these Jvpes of oxygenators arc producing 
satisfactory ceculU. 

Disposable oxygenators of several typ<* 
are being dev^ped to simplify the pro- 
cedure ftnrthcr Blood used fa the beart-iuntf 
apparatus is bepertaized when It is Sfaaired 
6^ doDOts rather than being taken to an 
acid citrate dextrose roedium. 

\Vhen the extracorporeal by pass is used, 
paticatf are bepariniied prior to the fatro- 
ductioo of catheters into the cavae and the 
systemic artery 2 mg. of heparin per kg. of 
body weight produces adequate heparfaixs 
tiOBu At the cotrehufan of the by pass the 
anticaagulaot effect of the heparin is neu- 
trallicd by the adotinistratioD of protamine 
inifato The compliotlonj foCowfag by p*w 
are hemorrhage, air embolism, acidosis 
hemolvTis and palmonary complicatkns to 
experienced htmdi the compUcatkau tec 
oadary to the use of cardlopoimonary by 
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pulmonary bed The aortic presrure graclu 
ally rUos so that sbortlv after birth the aortic 
pressure U $Ughtl> higner than tbo pulmoalc- 
TTiui, In neonatal life, flo^^ through tho 
ductus Is minim al and. In tho normal courso 
of oxnts, anatomic dosuro of ibo ductus 
occurs in tho maforitv of Infants bctu'ccn 
two and sU u-ccks folbwlng birth 

Folhiro of tbo ductus to become oblltcr 
ated results In tho perxistenco of tho com 
munication between the pulmonary artery 
Just to tho left of its bifurcation and tho 
aorta at a point Just distal to the left sub- 
clavian artery As the aortic pressuro con 
dnuci to Increase, there results a shunt from 
loft to right, that Is, from the aorta to Ukj 
pohnonaiy artery Tho amount of blood 
which is so shunted will vary with tbo siio 
and posttkm of ductus and with tbo 
relationship of the prexsiues In the aorta to 
tbo pnlmoaary artery In most Instances tho 
aortic premuro remains higher than the pul 
mcmio pressure throughout oU phases of the 
cycle, but the greatest flow tends to occur 
during systole. 

In adults, the amount of blood Nvhlcb 
is shunted from left to ri^t In this way 
varies from 1 to 10 liters per minute. This 
lesloa therefore results in increased work 
for the left ventricle siace a portloo of the 
blood which is ejected into aorta is lost 
in being pumped back again Into the pul 
monic drcnlt and Is return^ to the left side 
of the heart There b an Increased puhnoolc 
arterial flow increased left ventricular work 
and a decreased elective systemic outflow 

A reversal of shunt sometimes occurs in 
the presence of a patent ductus and thb b 
characterized by pulmonary hypertension 
and cyanoib of the knver extremities, be- 
cause of shunting of blood from the unsat 
mated puhnonfe drcult Into tho systemic 
drculL The upper M ti p in frii»f and are 
not cyanotic since all of rise blood whldi 
flows through the aortic root b fully ut 
mated. In such instances the pulmonary 
resbtanco b extremely higli. 

Patent ductus b frequently associated 
with other l esi ons of the heart, particularly 
with coarctation of thw aorta, ventricular sep- 
tal defec t , transposition of die great vaieb 
and truncus arteriosus. Tbo doctiu arteaiosuf 
also re m a in s patent for a time In 
with the tetialo^ of Fallot and tho symp- 
toms of tetralog)n>ecoine more marked when 
the ductus closes 

The lymptnmi of patent dnr^n juterlosus 
vary greatly There may bo no symptoms, 
but those which do appear are ■ccfWaf.Tt 


witli left ventricular failure puhnemary cn 
gofgcmcnt or endarteritis. Heart failure In 
infancy or childhood should olNvays bo io- 
vcitigated for the possible presence of a 
patent ductus arteriosus. Subacute bacterial 
endarteritis U a relatively common compU 
cation of tJib lesion and may bo associated 
with chills fever malabo and cmbolL 

Physical examination shows findings 
whicn arc dassicaJly confined to the cardio- 
vascular system A machinery typo of rour 
mur b present over the second left inter 
CMtnl space in 05 per cent of patients. Thb 
murmur b to and fro with a systolic ac 
centuation and b almost pathognomonic, 
but it b also present in ossociatioa with 
aorticopulmonary flstula-a communication 
between tho boM of tho aorta and the root 
of tho pulmonary artery— and rarely In pa 
tients with aortic insufficiency associated 
with a ventricular septal defert A venoos 
hum, coronary arteriovenous fistula or pul 
monaiy arteriovenous fistula may produce a 
thniiar murmur In some patients, the mar 
mur may bo purely systoOc. There may be 
DO munnor beard when the pulmonic ond 
aortic pressures are almost equal 

Tho heart tiio tends to be normal or 
slighdv larger than no rmal- The pulmonary 
socona sound b accentuated if thm b puf 
mooary hypertension. If the ductus b small 
to average in size, the blood pressure may 
be entir^y within normal limits. Because of 
the valv*eles3 communicatioo between the 
aorta and pulmouaiy artery a low diastolic 
pressure and a wide pulse pressure are fre 
quently m>ted. When the widening of the 
poise pressure b present, the pulse b Cor 
rigan In type. 

On X ray films the cardiac contour b uso 
ally DormaL The pulmonary markings are 
slightly accentuatcQ in some Fluoros 

COOT will show pulsations of the sexaxidary 
pmmonary arteries with "hJlar dance." An 
glocardiograpby may reveal the presence of 
the ductus by direct visualization from the 
aorta or It may show reopacification of the 
pulmonary vesseb after die blood has re- 
entered the pulmonic drculation from the 
aorta. Direct aortography ina> show opaci 
fl e a ti on of the pnhnonary artery after mrect 
injection of a contrast medium into the 
OOTta Just dbtal to the left rubdavlan artery 

Cardiac catheterization should be em 
ployed in patients in whom doubt of the 
correct diagaoib exists. The diaracteristic 
finding b increased oxygenation in tho pul 
monary arteryi In general, polmoiiary ar 
terial pccsiares are not usu^ greatiy m 
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reached. It would appear that In order to 
loM-er the body temperature w/ely below 
C. csmhopidmoiiarv by pau ihould be 
med os an adjunct to maintain effective 
drculatioa during there critical perlodt 
when ventricular fibriOatioa and cardiac 
staiKirtill may occur and to be able to raise 
aatisfactorily the temperature of the body 
for resusdtatiai. Hmwver it hoj been poa- 
sible by external means alone in a few esaea 
to lower the body temperature to the point 
of cardiac arrest and satisfactorily revive the 
patient It would appear probable that In 
the near future it be possible to main 
tain Indivlduak in a prolonged state <rf »us- 
peoded animation by the combined use of 
extracorporeal circoiation and control of 
body temperature. 

t’^en bypotbermia is used okme body 
tempenjtore of 30 to 32 C xvould appear 
optirnal, comblidng the maximal braeflts 
with minimal rlsL At this temperature the 
body metabolic requirements are reducoi by 
approxiinateJy 50 per cent Cardiac Irrl 
tol^ty remains exsenUaHy tcormsd. Hypo* 
tbermifl may be iuducod by exterul cooltns 
or by cooling of the blood. The external 
means Is nxtst ccmunonly employed. Reduc 
ttoc of body temperature is accempUsbed 
by reduction of the asvlrcaimental tempera 
ture undea' anesthesia. Sufficient anesthesia 
or ertber drugs must be used to abolish 
sbiverlng. since this is a meebanirm for Keat 
productioo. Cooling may be accomplished 
^ immersion of the potlent In a bath of 
cold water with care not to allow coatact 
of ice with the akin. Because of the hl^ 
bast conductivity of water it is the most 
effective simple mechanism for the transfer 
of heat from the body to die bath. 'Hiofe 
methods which employ only dry cold are 
much fiower tbaa those ia which die body 
ii in direct contact with a water medium. 
An adult patient can bo cooled by external 
means to a body temperaluro of 32 C in 
approximately one b(^ vrhen wi efficient 
cooling system Is used. There is usually »orae 
drift of the temperature downward after the 
initial cooling phase and means muH bo 
available to prevent this drift from being 
exceaive. A mattress placed on the operat 
tott table through which hot or cold ffuid 
am bo circulate is the method \^y em* 
nWd for the anal regulation of the to 

Sire ciiiri»8 >!« 

FollowinR completion of that part of 

tb. paoctam 
to tanJwrfy rm^noed by paumg i«rm 


ffuld through the mattress. Some surgeons 
have used a diathermy coil around the peKis 
for rapid rewarming in selected cases. 

Systems for the cooUng of blood haw m- 
plojrd the principle of removing bicNsd 
thiwgh an artery or vein, passing it o\'er i 
huge surface In contact with a coM envircsi- 
ment, and then returning it to the body bv 
a pumping mechanism Tlie devices whki 
ore iised to regulate the bodv temperstorc 
under these cir^mstances ore Wown ai beat 
exchangers NIost employ tbo principle of 
multiple metal tubes of small diametfr 
through which the blood circulates. The 
tubes are surrounded with a Suld mednun 
which can bo heated or cooled to the detiml 
degree Other heat exchangers pass the 
blood over a series of tubes thnnigb vrhirii 
the cold fluid drculales la such devices the 
same principles which appl> to the artiSda] 
heart lung machine are employed. In such 
heat exchangers It is possible to lower bod) 
temperature at rates Crf 1 per minute and 
to rowann at opprodimtely on©*half ffrii 
rate These devices give accurate and rapid 
coatrol of the body ternperature at all tii^ 

Drua mav be used to reduce ventricular 
iniiabuity ourlng intrathoracic operat&ns- 
Prostigmine. Xylocalne quioidlne and Pro- 
nest>l have been advocated for preveaticsi 
of ventricular flbrillatkm under hypothermia. 
Block of the sinoatrial node with pcoeaiDe 
has also been emplx>yed While these meas- 
ures appear belpf^ particularly in the lem- 
perature range of 28 to 30 C., they are less 
effective at lower temperatures. 

With refinemeots m the methods of hypo- 
thennia and the ecrtracorporoal circulation. 
It is apparent that many xicw procedures are 
now possible whtoh were previously beyond 
the turgeoat tedmico] ability 

PATENT DUCTUS ARTERIOSUS 

The ductus arteriosus is normally patent 
during Intrauterine life and permits a large 
propOTtion of the right ventricular blood to 
pass from the puhn^c circuit into the sjr- 
temlc pathwa> by way of the descending 
oortsu The lungs at this period are relatfvel) 
unexpanded and the volumo of blood flow 
through them Is small because of the high 
puhnoidc resistance. At birth, with the ei 
paaitoa of the lungs and the aisumptioo of 
the oxygenattoa fimction by the lungs the 
resistanco in the puhnoaary efreuit Is greati) 
diminished. With this decreased resistance 
in the espUhuy bed of tbo lungs the pul 
monarv pressure decreases and the oulilow 
of the right ventricle passes through the 
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left fubda\-ian artcr> This lesion li cmbiy 
oIogicall> related to truncuj arterfosm. In 
tbo of oortic septal defects the aortic 
and pulmonary \tiJvci ore normal in dm'clop- 
ment in roost coses, but there Is a partial 
defect in tl« septum bctsH-ccn tbo aorta and 
the pulmonary artcr> If the septum between 
tho aorta and tbo pulmoliary artery is com 
pletcly absent infcriori> to tbo Im’cl of tbo 
aortic and prdroooary v'alvcs, the lesion Is a 
truncui arteriosus. In the latter ease, a linde 
\Til\c DUj be present at the base of tbo 
truncui and the origin of tho pulmonary 
blood supply Is highly variable, 

Tbe djTiamics of aortic septal defect are 
«fm<lnr to thoso of a ductus. Aortic septal 
defects may be large and when this is tbo 
case there may bo roafor elevations of pul 
monary pressure, 

\Vbm pulmonary coogestion and hilar 
dance are present, w heart tends to enlarge 
gradually to a greater degree than that seen 
in patent ductus because the communication 
is usually larger Betiograde aorto^paohy 
mav demonstrate the lesion Corwc 
c&tneterizatlcn may further delineate tbe 
lesion by showing high pressures in the com 
fTKTp pulmonary artery and inoeasod oxy 
goution In tbe mala pulmonary artery in 
cootrast to Its branches. Passage of tbe 
catheter through the defect into the ascend 
ing arch or into the transverse arch may be 
dlagiQstic. 

A cooUnoous murmur associated with 
patent ductus is usual^ heard, but this mur 
mur is beard in a slightly km-er political 
than in patent ductus and tends to radiate 
to the right 

Trea t ment of aortic septal defects is 
closure by suture under direct viiioa, using 
e itr a co rpcaeal circulation. Tbo aorta and 
pulmonary artery are separated to delineate 
tbe communicatloiL By-pass Is used and tbe 
vessels are divided and the openings remain- 
ing at tbe site of tbe m mmnnf^TflHftri are 
clmed by suture*. Tbo riik of operation is 
low except in those individuals who have 
had major degenerative clmnge* in tho pul 
mooaiy artery associated with a large lesion 
of long standing. 

The prognosis without operation Is more 
serious than in patent ductus Tbe operative 
procedure offers total correction of the 


COARCTATION OF THE AORTA 
Coarctation of tbe aorta may be divided 
into two anatomic varieties— preductal and 
P®*lductal. Preductal coarctation 


termed “infantile" and I* an obstruction of 
tlio aorta proximal to the Insertion of the 
ilgomcntum or ductus artcriosum. Poslduc 
taJ coarctation ("adult") Is associated with 
obstnictioQ dist^ to tl^ ligamenturo. "pwJ 
confusing designations of “adult" and “in 
fontilc" should bo abantloncd but are men- 
tioned since they ore used throughout tlio 
early literature and to some extent at 
present 

The coouDOQ form of coarctation Is post 
ductal in type and consists of a narrowing 
or complete obstruction of the aorta joxt 
dutnl to the left subclavian artery and d^ol 
to tbe Insertion of tbo ligamentum artmio- 
smn> Tbe doctuj arteriosus Is usually oblit 
crated- Tbe aorta proximal to tbe cons trie 
Uon tends to be nonnaJ In size and the mafor 
proximal branches of the aorta ore greatly 
enlarged as ore tbo intercosto] arteries distal 
to tbe obstruction. Tbo left subclavian artery 
may bo enlarged to approximately the si^ 
of tbo aorta Itself \Vba the ductus remains 
patent, it usually communicates with die 
prodmaJ aortic segment 

The area of aortic obstruction is usually 
short and tbo aorta Is somewhat kinked at 
this point The coasttictloa xaries consid 
erobly in din meter from complete obllter 
ation to a lumen of 1 to 5 mm. In diameter 
Frequently tho area of oarrcrw ln g is locog 
and In adults it may be se^‘eral centimeters 
in length. Distal to tha obstniction, tlm 
aorta may be extremely hypoplastic, normal 
or dilated. Figure 3 shows some of Ac coro- 
moo >‘arlatlons of the lesion and their cor 
rcctiOQ. 

Aneurysms sometimes occur dfctal to the 
obstruction in both diildren and adults (Fig. 
3D) This lesion is most often seen aisod 
Bted with a small lumen In the area of 
coarctation and is related to tbe Jet effect of 
blood passmg through a very small himpn. 
Tbe convenion of high forward velocity to 
latere] pressure distal to the obstruction re 
suits in excessive stress on the lateral aortic 
wall and leads to tho dcs'clopment of aneu 
ivsm. The intercostal arteries are greatly 
oUated and tortuous. One or more of these 
vessels may bo aneurysmal at their junction 
with the aorta. 

In addition to tbe usual site of constric 
don fust below tbe left subclavian artey 
cases of coarctation have been reported in 
tbe mid and low tboradc aorta and in tbo 
abdominal aorta. When they occur below 
the usual site, the area of constriction tends 
to be quite long. 

The ettologjc backgrramd of coarclaHcm 
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Figut* a. P«tail diKtoi Dtertanu- Tb* two prtnctpil vctatJooi of p*to3t ductnj *« both con' c c t Ed by 
dlvinoo And futiua. 


creatod. The electrocardiogram may thaw 
oarmnl tradngi or left ventricular prepoo 
deraoce. 

OblltcratfoQ of the isolated patent ductus 
Is accompliihod bv division of the ductus 
and future of the cut ends (Pig. 2) \iul 
dple ligatloa of the ductus ^ t!i» been 
aovocated aad Is carried out in some dtolcs. 
It is preferable to proceed with operatkai 
in dil3diK)od, but elective operation should 
be advised wbezMver the diagnosis Is xxmde 
after the patient is two years old. In the 
newborn period, tbe establishment of the 
diagnosis is dlfflcolt and operatkio is not 
don© -anless there is evidence of congestive 
failure or other compUcatioas which asdan 
ger the patient s life. 

CootraindicatlQas to treatment arc pti 
maiily cenerai diseases which malce any 
surgery naxardoui In the ahsenoe of ivrap- 
tomi tn the patient over fift> years of age, 
correction of a ductus is not advised, but if 
serious signs or symptoms occur operation 
should perfoxE^ in individuals of any 
a^ When the ductus is serving a ewn- 
pcniatory fonctian, its closure is obviously 
SSSitro cmly when the associated lastons 
are also corrected. When bacterial endarteri 
Us is present, attempt at medical cure should 
*■ ‘he subacute end 
medical therapy 
be carried out to 
Sorgica] intervtsn 
fdiately if there is 
therapy is toef 

fecUvQ. 


be made, it a cure 
arteritis is obtained by 
elective operattoo ibouM 
aporoiiautely fix months. 

should be done imm 
evidence that antibiotic 


Untreated patent ductus arteriosus has as 
possible complicotiocu congestive heart fail' 
ure- acute bacterial infection in tbe regico 
of the ductus devriopment of oneuryco d 
the <tictus the pnlmoctary artery or die 
adjacent aorta, and deveiopEnect of pol* 
mocory bypertensioa. 

Operation in childhood carries a mortzlit) 
rate of approximately 1 cent The opera 
tive risk is bebveen 1 ana 2 per cent in adult 
patients who have palmauuy prassoro 
whldi are normal or OTily slightly elevated. 
AVhen pulmonary pressure is normal or mod 
crately eJmutod, the tadkatkai ior opera 
tion is its presence. \VbeD palmonary pr^ 
sure is elevated but less than aortic pressure, 
there is an urgent indication for opcratk». 
In some instances there may be tranfitc«> 
reversal of flow from the puloaonary axte^ 
to tbe aorta and operatioa is also fodicated 
When permanent reversal of the shunt hw 
occurred, operative risk is mariwdly in 
creased. This Is portlcularlj true to the adult 
Opinion is divided as to whether cloture of 
tia dactos can produce benefit after per 
manent reversal of the shunt has ocemred. 
It is the general opinion at the present time 
that if the palrwaiic pressure c a nno t be 
lowered to levels less man the tortlo pres- 
sure, closure is contraindicated. 

AORTIC JEPTAL DEFLCTS 

Aortic septal defects are leu common con 
genital aoomaltos in whkh a communkattioQ 
is present to the common puhnoaary artery 
bejond the aortic valve and proximai to the 
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\ ray oiamination of the chest demon 
jtnites a nonnal or cnliirRcU cardiuc ril 
houettc. There Is frequently a diminished 
aortic shadow in tho rcjdon of tlw aorllo 
iXTch, Ukj lack of tlio nonnal aortic 
promlnenco is variable. Notching of tho ribs 
seldom is noted In childhood, but U li 
commonly seen after the age of lea. Angio- 
cardiography or direct aorlogniph> will 
demonstrate tho zone of constriction. 

Electrocardiography usually shows left 
vtaitrlcular hypertrophy left axis deviation 
or left Ncntriculor strain. 

Etemonstration of tho anatomic lesion in 
the patient under forty years of age is on 
for operation Evldcnco of ctm- 
tinulng fnrHtar enlargement or signs of corv- 
gative failure also ore indications for op- 
cratioTU In the older aM groups, signs of 
severe hypertension, corolac strain or recent 
bacterial endarteritis are indications for op- 
eration. 

In tho infant, uncoatroUable congestive 
failure sometimes necessitates operation An 
attempt shoold be made to control the fall 
ure m^caHy sioce many infants after thdr 
initial bout of failure, cun be maintained 
well oa good medical management until late 
chlldboodL 

The optimum time for operation is when 
the patimt is between six and tivdvo )can 
of age Operative mortality and complica 
tions ore mgher In (nhmts and in patieats 
beyond the age of forty years \Vhen se%'cr© 
ao^c insufficiency Is also present, operation 
for both leskmi should be done simultaoe- 
ouily In the presence of aneurysm, opera 
tion should be performed ^dth reseetkm of 
both the aneurysm and the coarctatian. 

Excision of the area of constriction with 
end-tn-end anastomosis Is the simplest and 
most effective form of treatment or coorcta 
tion of tbe aorta. In the usual cose, the aorta 
is freed from its bed throngh a left tbcK 
ncotomy Tbe area of the stricture b Isolated 
and tbe Ilgamentnm artcriosum Is divided. 
If the ductus is patent, tbe ends are over 
sown in the usual fuhion. NancTushing 
clamps are applied to the aorta above anq 
below the area of constriction, and, after 
exdsion of the constricted segment, an end 
tD^-^Hi suture Is carried out. In 
under the age of ten years. It is almost 
always posslWe to acxximplifb fhi't type of 
pmeedure. Occasionally the pretence of an 
aneurysm may necessitate considerable iito- 
billiation of tbe aorta in ordtt to get tho 
ends together 

In some instances and particularly in 


adulu, a long constriction or largo aneurysm 
of the aorta Is seen and, because of the 
inelasticity of tho aortic wail it Is not pos- 
sible to bring the ends directly together A 
homograft or arterial prosthesis can be 
used to bridge tho gap txjtwccn tho aortic 
ends so that the anastomosis can be made 
without cxcccssivc tension (Fig. 3B to D) 
Arterial homografts have been used for this 
purposo but arc now only occaslonxilly em- 
ployed. Flexible cloth prosthcscs of Dacron 
or Teflon ha%-e been more satisfactory It is 
undesirable to use a prosthesis or homograft 
in infants or young children because of tho 
lack of growth of these replacements. Tbe 
elasticity of the aorta in the younger age 
groups is so great that a direct anastomosis 
ran to accomplished in almost all postduc 
ti] coarctations. 

Surgical correction of the preductal type 
of coarctation may be accompliibed by m 
rcct anastomosis, utilizing tbe aortic end of 
the ductus. The preductal type is frequently 
associated with a long area of narTowing. 
involving either tho distal trmmtrse aortic 
arch or the entire hthmus of tbe aorta. In 
these instances an additional aortic arch is 
created by suturing a vascular prosthesis or 
horoogroft proximnJ to the area of obstnic 
tlnn fo the ascending arch and znaldog a 
second end-fo-side anastomosis to tbe aorta 
beyond the area of coarctation. Those \'e3 
sels which are supplied by the narroued, 
but Dot completely «>struct^ arch continue 
to carry blood without intermptioo. 

Results of surgery in coarctation of the 
aorta of the postductol type arc exc^lenL 
Tbe blood pressure of tho upper g tr u r o jtfi-r 
con be expected to ftiB to normal limits and 
the blood pressure in the lower extremities 
rises Symptoms of congestive failure are re- 
lieved. The mortality for operations of co- 
arctation without complicating featores is 
under 5 per cent and only slightly higher 
in those associated with long strictures or 
aneurysms Tbe major complications are in 
fectlon of the suture line, renal ftdlnre and 
occasionally neurologic complications asso- 
ciated Nvith Interference to the blood supply 
of the himbar cord. 

VASCULAR RINGS 

Anomalous development of tho aortic arch 
and its branches leecis to a numEjer of condl 
Uoos which prodneo compression of the tra 
cheo, esophagus or both. The most common 
of these conditions are double aortic arch 
(Fig. 4) origin of tho right subclavian ar 
terj from the left side eff tbe aortic arch. 
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Fifitm 3 A, Tbe conusco potfdarti] OMrc^AUao 
U ibo«m Mon &od tftcr direct rcpur B 

E edoctil tortk; atmmoc ohctroctlaa of (2 m 
t otbciAVua ertety Repltr wiOi a proatiiexto tbow« 
remoirel of cubcUU&a o^wtrocCkXL. C Coamatkn 
wttfa petefii doctuf vtaiotoi- TIk r«(Mtr utibzm a 
part of (210 aortic eod of t2t0 ducfoi O ftaetcoare la - 
tlaa cmuTwi and itf cuii a ctkat with a pnatlMia. 


of tfio aorta Is uoknowD Many tbeoriet have 
been advanced to relate tbo presence of co- 
axctattoo to the Insertion of the ductus, but 
none are geiseralJy aoceptable- 

CoUatci^ drcuiatlaa In tbe adult type of 
coorctatiDn Is derived through the tu^ 
(davlan artorici and tbeif bmnAes tbe In 
teroal maminary artery the costal cervical 
mint, tbe sup^or IntesxaMtal artery and 
the thyrocervical tnmt the tranrveno cer 
vicdl artery tbe transverse scapular arteiy 
and tbe Intercostal artextes Tbo cootlmia 
tlon of tbe tnteroal mammary as tbe in 
ferior epigtstrlc artery anastomases with 
tbo artemal Uiac artery ai>d the anas' 
tonioscs bcUveen the Inferior epigastric 
arteries and the bmbor arteries fora add! 


ftooal cbannds. 

In some padcob the left mbdavlan artery 
iortuad of b^g enlarged, Is or 

It tavoived in &© coarcUtiom Tbe aOUt^ 

will S 

nui Hbicctt- 'Vb«i >1« coarctation IJca to 


the low thorax or abdomen, the upper ccJ- 
lateral diannels are dlrtbctly less de 
veloped than when the coon^tloo Is hi^ 
Collateral circulation may be quite neH » 
veloped at birth, but the size or tbe coilatenJ 
cbonnelj appears to Increase out of proper 
tion to tbe grmvth of tbe child and, tbm 
fore becomes much more apparent in adnlt 
life. 

Tbere may be no symptoms earfy ia life 
or even well Into adultho^ In Infants, how- 
ever If they do appear they are chiefly 
those of congestive failure or of bacterid 
infection Later in H/e, additional symptonu 
are associated with cerebral hyperteoden 
and peripheral decreased flow To^ fnefoda 
dlzzlneu, headaches, syncope, iboitiiess of 
breath, paralysis or ocular hemorrhage. 
Coldness and fatlgno of tbo lower miremi- 
tios and Intermittent daudicatioa may also 
be noted. 

R^yrical examination characteristicaDj re- 
veals elevated Wood prossure In tbo upper 
extremities and lowered blood jMessum ia 
tbe legs. In a coatlderable mimber of pa 
tients the blood prewure in tbe upper a 
IremJtles will be oormol or only illgfally 
above normal, but palpotion of the fe®«sl 
pulses will show tWsfn to bo gready dunfO' 
isbod or absent and tbe blood p r e ssur es in 
the legs wfD be lower than In tbe upper 
extremitiw. If the left subciavlau artery b 
hypoplastic, the blood preuuro in tbe Wi 
arm may be greatly lower thnn that In the 
ri^L If the right sub<davIaD artery rite* 
frem below the coarctation, the blood pte» 
sure to the right arm will be lower than 
that to the left 

Examination of the chest may ihcrtf a 
slight to great enlargement of the heart 
There may bo no munnurx pieseot, but ^ 
most patients a systoUc murmur Is beard h* 
the aortic area murmur li transmitted 

through to tbo bade and tbe interscapular 
region Tbo murmur is usually maximal near 
tbo area of coujtrlcticML If the coarctation i* 
in an imustial porition, the site of tbe mad 
maJ murmur may give some due as 
whether it is low to the thorax or abdom®' 
If a diastolic murmur Is also preseat, this b 
usually associated with a regurgitant blnw* 
pld aortic valve or patent d«rtus arterioso*- 
Tbo presence of cnlargod collaterals may b« 
noted roost easily over tbe Interrapular re- 
glon to back by palMtIoo and v^ual e* 
ominatlon Munmirs beard over the bock, 
both on the right and left, may frequent!) 
be obllioated by compress^ os tbo dilated 
intercostal arteries. 
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um in tlio cioplugui and IradxaL Angiog 
raph> niay l>c necessary to elucidate furtlicr 
llw moro complex laloni by viiuaJixatkm of 
bnmebes of ifio aortic otcIl 

Surgical treatment is directed towTird iho 
decompresdon of iho trocltca and exopha 
gui. When a double aortic arch U nrexent, 
ooc arch ii usually larger than iho otner B> 
a careful dlnectloo of tlw two componcnli, 
one cun cklennino iho origin of llw blood 
tumly to tlw l»caci It is tlieo i>o«ib!o to 
Uolato tbo nnxdlcr branch and, following Uk» 
application of noncniiliing arterial dampi 
to dlvldo Ihii limb of tbo arch from the main 
aortic arch near tho point at whidi tbo two 
compooenU unite. Thix relcaxcs the circular 
comtrictlon and relieve* tho compreuioa. 

When tbo Ugamentnm artoriojirai i* llkC 
domroant feature producing the ringllVo ob- 
struction, tbe division of tl^ ligament Itself 
U sufBdcnt to relcoso tbe comprexslon. Dl 
N’isfoo of on aberrant right lubdaviaa artery 
will aUo remove ibe comtrictioni caused by 
Its posterior course. RdmplanUdaa of tho 
ri^t subclavian artery into tbe right portion 
of tbe aortic arch can also be carried out 
without difficulty 

Suspensfoo of tbe aortic arch or one of Its 
branenes anteriorly to reliev'e tbe compres 
slon from lb post^or displacement mav be 
oeccuory in soum coses. This is particularly 
helpful in tbe lesions in which the carotid 
arteries arise from the innominate or from a 
left origin of a right innominate. 

Operation must often be carried out In in 
£anb whose general condition is extremely 
poor because of the presence of puhnoaory 
Infection from aspiration of esophageal con- 
taiti. This complication ropresenb ooe of 
tbe serious hnxaVdi of tho condition which 
jeopardizes life. If tbo diagnosis enn bo 
made prior to tbe development of such pul 
mocary compUcatkins, the over-oil resulb 
are uniformly good and tbe prognoil* tbero* 
after is cic^enL 

PULMONIC STENOSIS 
Pulmonic stenosis Is of four general types 
valvular Infundibular pulmonary arterial 
and comblned- 

Stenosis of tbo pulmonary vaKe associated 
with another major lesion or lesions Is one 
of the OKist frermentiy occurring congenital 
cardiovascular defects. Isolated pulmonaiy 
stenosis and pore pulmonic stesiosis are 
terms which are customarily used to indicate 
polmonic stenosis without an interventricular 


septal dcfccL Ilouxjvcr these terms arc also 
applied to pulmonic stenosis associated with 
a patent foramen ovale. 

[f the pulmonic stenosis cxlib alone cy 
oDosls is not present except as an accom 
paniment of extremo heart failure. IVhen a 
patent foramen ovalo Is present, cyanosis 
occurs and tho amount of shunting from 
right to left determines the degree of cy 
onosif. In such patients the patency of the 
foramen ovale Is maintained by a high right 
atrial pressure and the pulmonic stenosis is 
usually the major lesion. 

In the VTilvujar type the valve cusi» are 
fused to a varying degree, producing all 
gradations from slight obstruction to almost 
coo^cte ocduslon of tho right ventricular 
out^w tract The cusps are usually united 
in a conical or docnebVe structure with on 
orifice at tho apex. Immediately distal to 
tbe vaKx, tho pulmonary artery is dilated 
in tbo vast majority of cases. This dilatation 
disUl to tbe area of obstruction is similar to 
that which is seen in coarctation of the aorta 
and is also related to high velocity flow 
through a narrow orifice Into an area of 
lower pressure. 

Tbe second variety is termed infundibular 
stenosis. In this m^oimatioa, a ridge of 
hypertrophied masde, tbe crista supraven* 
tricularis or a membranous diaphragm 
noTTou's tbe puhnonary outflow tract (In- 
fundibulum) of tbo right ventride. Tho 
infundibular type of stenosis may be Imme- 
diately subvalvular or It may bo quite low 
in tbe s-entricle. Between the area of in 
fuodlbolar obstruction and tbe pulmonary 
valve is a zone which is sometimes re f erred 
to as the third ventricle. In thft area the 
ventricular musde is usually riitn, in contrast 
to the hypertrophied muscle of the right 
ventricle proiiinal to the obitructioa. 

Obstruction to tho right ventricular out 
flow tract may be caused by a variant of 
infundibular stenosis in whlci the valvular 
structures ore normal but in which thorc is 
hypertrophy of the muscle of the right ven 
tricio over a long distance below tbe valve. 
No zone of localized narrowing Is manifest, 
but marked obstructioo to flow exists. 

In contrast to this are tetralogy of Fallot 
and other defects in which there is com- 
immlcation between the ri^t and left sides 
of the heart with right to-St shunts for in 
these tho lyitemic blood is highly imtaf 
unitedL 

In Isolated polmouary stenosis, approii 
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Fifurt 4 A vwokr ring f<XTD«d by a doobld 
urtlc trdi iIKutnMng CDUoa dim eat apoi the 
tncheoaaophageal space- 


origin of the left commcm carotid from the 
inDomlnate artery origin of the left common 
carotid from the right tide of the aortic arch 
and a right aortic arch with a left Ugameo- 
tum arterlofum. 

Gjm p rc w km li not only caused by the 
vessels themselves bat may be assorted 
with flbrooj bands or remnants of other 
vessels which accompany the arteries them- 
telvos 

A double aortlo arch Is produced by the 
peixlstejico of both right and left primitive 
arches, the anterior repreaeottng the Jeft and 
the posterior represecting the right The 
ascending aorta bifurcates and on© portlan 
passes behin d the esophagus and the other 
In front of the trach^ to reunite to form 
a single descending aorta at the level of the 
left subclavian artery Elkher the anterior or 
the posterior branch may bo the larger and 
the major arterial trunks arise from eather 
or both arches. 


between the aortic arch and the anomalous 
vessel 

When the left common carotid artery 
arises from the Innominate artery it passes 
anterior to the trachea and upward into 
the neck os the right common carotid tr 
tcry pursues a similar course and the 
esophagus and trachea are compressed be- 
tween these two major vessels, Sunilarfy 
when the Innominate artery rises from the 
left fide of the arch it passes to the rl^t 
upward into the neck and it compresses 
the trachea as it paises over It anterioriy 

When a right aortic arch persists, the 
Ugamentum arteriosuin hnc its Insertion to 
the left of the common pulmonary artery m 
its usiial site and as tne arch posses be- 
hind the trachea and esophagus it is ai 
circled posteriorly by the right aortic arch, 
anteriorly by the puhnonaiy artery to the 
left by the llgamentum arteriosum and be- 
hind by the transvorso portkm of the aortic 
arch. This rives a complete ring which nw> 
oWtruct eiUier the trachea or the esophsgut 

Aj a result of the chronic tracheoesoph* 
ageal compression the symptoms may be 
either preoxuninantly respiratory or esoph- 
ageaL Dysphagia is often a promtnmt 
lymptom and the continued regurgitaden 
oif esophageal contents may give rise to 
cooildnahJe pulmonary tofertloo subse- 
quent to its oiplrntioii. Evidence of tracheal 
ohstructiem is axsodated with wheezing, 
cro>vlng respiratloos and Is most often evi 
dent In associatkm with eoting In Infancy 
symptoms may bo noted only at the time 
of iogestlon of food and, at these timei, 
cyanosis and extreme respiratory distress 
may appear Hetractioa of the lupiasterniil 
and supraclavicular spaces with stridor is 
common, 

A double aortic arch, a right aortic arch 
with a penlstait ligament and an anoma 
loui origin of the right subclavian artery 
tend to produce severe lymptomi. In adults, 
the symptom of dysphagia tends to be rooro 
prominent than do respiratory lymptomi- 

Instlllation of Iodized oil into the esopb 


The right rubdavlan artery may aiiso as agus shows charactcristlo defects of esopb 
the lost branch of the aortic arc^ In this ageol compression on the i ray film. Bariinn 
anomaly the right common carotid Is the shoald not bo used to demonstrate tbew 
first branch of the arch, the loft c o mm on defects in Infants because of the danger of 
carotid is the second, the subclavian artery aspirabon. The presence of a right aortic 
is the third and the right subdavlan artery arch can bo determined by the side upon 
last The right subclavian artery then passes which tbo aortic knob presents its esopb- 
to the riSt and posteriorly behind the impression The presence or absence 

hoffus and upward to the arm. This of constriction of the trachea and esophagus 
^^eriw^courso compresses the esophagus can bo shown bv tho use of a contrast roedl 
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valve f»T>4 hifuodlbuluin require exposure of 
the outflow tract of the ventricle and the 
pulmonary artery When valvular rtenorii if 

P resent, a thldcened obitructed valve can 
e palpated through the pulmooarv artery 
and tbm is usually dllntatloQ just aoovQ the 
obstructed valve. AVhen the heart has been 
emptied of blood, an Incision Is made in the 
pulnjoiiary artery immediately distal to the 
valve. The valve Is seen as a conical volcano- 
IfliO structure \vlth a small opening in lU 
center The pulmonary valve is reconstructed 
by indxloiis In the valve to open it to the 
annulus The heart is then ^vith blood. 
Preamres are recorded in the ventricle and 
distal to the valve. If no gradient exists, an 
adequate valvulotomy 1^ been accom- 
p l fa b e d . If a gradient itflJ persists, the In 
ctskm in the pulmonary artery must be 
reopened and the valve further mobilized 
until the gradient disappears. Infundibular 
obstruction is also c or re c ted under direct 
vixiaai. The use of cardiopulmonary by pass 
is ideal for this purpose. It the obstmetion Is 
of the localized type It is removed by ei 
dtian after ventriculotomy (Fig. 6) Whoi 
a long are* of lypertrophied muscle presents 
a physiolo^ ODStructkm to flou the outlet 
tract of the ventricle b tnebed ^vitho^ut 
cardioplegia. Any localized obstructing by 
peiUuphied tmiscde is renoved by 
and the pilmonary outlet tract b Nvideaed 


by Ukj uso of a ventricular patch. Ovoid 
patches of Ivaloo, Teflon or combinations of 
theso matcriolj arc sutured Into the long! 
tudinol incision In the ventricle to produce 
tiw widening of tJm pulmonary outlet tract. 
It b iomctlmcf necessary to carry this 
through iho annulus of Urn pulmonary valvo 
and into tlw baso of the pulmoniuy aiteiv 
Thii tyTW of Nvidening b also used in somo 
cases of tetralogy or Follot TVio uso of 
sliuntlng procedures In Isolated pulmonic 
stenosb b contraindicated The results of 
direct operations havo been excellent and 
UiO mortality rale of operation b low 

TETILVLOGY OF FUXOT 
Tetralogy of Fallot b a complex anomaly 
in which pulmonary stenosis, a bi^ inter 
ventricular septal defect, overriding of the 
aorta and right ventricular bypartrophy are 

f tresenL Pulmonic obstruction may be >^vu 
or Infimdlbular or in the artery Itself 
Valvular stenosb b similar to that which b 
found in pulmonic stenosis. The obstiuetivo 
component may also be dther hypoplasia of 
the pulmonary artery or a hypertrophied 
supraventricular crest 
The severity of the lesion depends upon 
the summation of tho factors of the degree 
of pulmonjuy obstruction, the size of the 
Interventricular septal defect, the degree of 
overriding of the aorta and the presoic© or 
absence of a potent ductus arteriosus and/or 
other large bronchial or mediastinal col 
latemb to the lung. 

Tho decree of peripheral arterial unsatu 
ration b aetennined by the amount of right 
ventricular blood whlci b expelled into the 
aorta. Arterial oj^gen saturatloD of less than 
00 per cent proou» severe cyanosis. Poly 
cytnania b usually present and Intravascular 
clotting in the cerebral or pulmonary vexseb 
b not uncommon. The greater the degree of 
polycythemia the more frequent b the oc- 
currence of thb compllcatloa. Patients In the 
older age groups may develop bronchial and 
other collateral circulations from the chest 
wall to tho long which form plexlfonn sys 
temic-puhru»lo anastomoses. An extremal) 
high lasmatocrit reading b associated with a 
diminished fibrinogen factor In the blood 
and abnormalitlex of the clotting mechanism. 

Thus, imder these dreumstances Intravas 
cular clotting b frequoit, but the falhire of 
the fomiatloo of a firm clot may lead to 
consldeTahle bleeding during and after sur 
gery With an extremely high hemoglobin, 
the 5 gm. per 100 cc. of reduced hemoglobin 
necessary to produce cyanosb b more easily 
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mately 85 per cent of all caiea are valvular 
in type. In tetralogy of Fallot the revcrro Is 
true the majority being of tha infundibular 
variety 

The lymptoms arc primarily those of de- 
creased pulmonary flow The patient bos 
ease of fatigue, dyspnea on mild exertion or 
rynoope. Patfenti may show some retorda 
tion of general development, but tlUs is not 
always present Cyanosis it uruollv absent, 
but if the foramoi ovale remains patent, 
cyanosis may become marLed If the fora 
men ovale cioscs. cyanosis is absent A his 
tor> of squatting is seldom obtaiaable 

CardJoc enlargement of varying degrees 
may be present There may be bulcing of the 
precordium due to hypertrophy or lh«> right 
side of the bearL A sysballc murmur of harsh 
character in the seocmd left intercostal space 
is characteristic A systolic thrill U fre^ent 
Aadiadoo of the murmur U to tho left and 
to tho bacL The pulmonary second sound Is 
umohy dimiaisbm Signs of amgastivc hU 
ure occur and, if cyanosis is a dotnloont fen 
tore, clubbing of the fingers may oUo be 
present 

Chest films tbovv enlargement of the right 
atrium and right ventricle. Tlie pulmonary 
coflus if promi^t becauxe of enhirgeincnt <nf 
the mom pulnxmary orterv lust distal to Its exit 
from the vcaWcJc, The pe^bery of Ihe lung 
fields is reladvelv avascular Angiocanllog 
raphy will show delay in emptying of tfo 
right ventriclo and a dilated pulmonory or 
tcry distal to the valve, Injectton of contrast 
m^um directly into the ri^t ventricle may 
demonstrate either infunditxdur or valvular 

r i of cibstructkjo. The elcctrocardlogrom 
vs right axis deviation and right >cd 
triculor hypertrophy 

Cardiac catheterization exhibits high right 
vtmtriculor pmtsuree and a sharp fou as the 
catheter enters the puimonary artery No 


shunt in the \’«jjtrtcle is demonstrable. If tbo 
forumen o>*ale is patent, tbo catlicter can 
enter tbe left atrium or puhnonaiy veins 
Pressures to the right vcalricle may be ele- 
vated to approach systemic levels. Tho Im- 
portant diagnostic criterion is the presence 
of a gradient between tho puimonaiy artery 
and the right ventricle. Catbetcrization 
studies show that the intensity of Oi© mur 
OOT U not ‘If “f 

oiMlrerttoo. Thui, paaonl. .vilh ratraKlj- 
hitth riAt ventrfculnr prainra and v«ry Iw 

artay prccort, My 

tSv loty talemity murmun and doM who 
K relatl.dy HBOil of ohrtmafoo 

roay have loud murmws 


Tho over-ail prognosis in pulmooary ste- 
nosis Is related to the degree of obitxue- 
tlou. Patients who liavc relatively snaB 
degrees of obstruction do wcU for pmlccged 
periods and may slko\v no disability to iplte of 
the prcscDoe or very loud munnurt ftitfenti 
with a lijgh degree of obstruction tend to 
develop coogestivo failure early and to haie 
severe symptoms. If operation can bo ad 
vised before the appearonco of severe symp- 
toms and congestive failure, the operative 
risk is extremely low If congestive failure 
or u patent foramen ovale is present vdti 
severe cyanosis, operative mortollty is mark 
edly increased. 

The surgical treatment of Isolated pal 
mooarv stenosis is directed toward the re- 
moval of the obstruction In the vtJvo or in 
ihe outlet tract of tbe right ventricle. Valvu- 
lar obstructicai may be relieved by pul- 
monary valvulotomy or pulmonary valvulo- 
plasty Patients with congestive failure; ri^ 
ventricular pressure* ol over 70 mat. of caa 
cury or severe symptom* should bo selected 
for operation. 

Opefollvo treatment of pure vilvulw 
Dosls is best accomplished by direct visuaif* 
ration of iho valve (Fig. 5; HypotbermSi 
or cardiopulmonary by pass is used to obttis 
a dry h^irt Ah operations on the puhnonaiy 



Plg}ii* 5 CoofestbJ pulnoolo valioilAr tieootii 
*t #e«B opertluxL Sote tbet the tnrtrfcVM tre cv 
lied to the ed(B d tbe tnoubu- 
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accumulnled than in tbo patient with a nor 
mal besnoglobln level 

Early in neonatal life the ducti» artcri 
ojtii tends to remain open and during tlU* 
period tl>e patkut may eihibit relative^ feiv 
ligni and rymptoms- Clorure of the ductus 
may be heralded by increasing cyaposis 
dyspnea and syncopo Cyanosis is usually 
aot^ early in life and ii hjteaiifled ^ 
physical activity crying or eating. CyanosU 
tends to be pei^tent once it has appeared, 
although It may fluctuate in intensity A 
generm retardation of growth is frequently 
seen. Mental abUltlea do imt appear to be 
particularly afiected. Dyspnea and ease of 
ratlgue are prominent symptoms The as 
sumptioa of the souatting posture appears 
to give these individuals relief and even very 
small children instinctively assume this posl 
tion when they have overexerted themsoves. 
Respiratory infecdoni aro common as £s the 
occurrence of congestive heart failure. 

Syncope with or without convulsions may 
occur Tm prescDCO of syncope tends to be 
a poor progDOitic tigo tmd. Indeed, death 
may occur ourlag sud> on episode Because 
of tbo mixing of the two circulations, boc 
teremla and the development of cerebral 
abscess are also seen 

Physical examination may show cvonoxls 
of the mucous membranes and also club- 
bing of the fingers or toes. A harsh systolic 
munnur often associated with the thrill is 
heard over the puiroonlc area. Tlw pul 
monury second sound may be absent, HtnUn 
ished or normal 

X-ray examlnatloQ of the heart shows the 
organ to bo normal in size or ili^tly en- 
larged, Tbo cardiac siibouettc is dasjlcafly 
bootlike in shape, dharacteristic of an en 
larged right ventrido with diminution In the 
fixe of the common pxilmonary artery as it 
leav« the ri^t ventride. Posbtenoac dlla 
tatloD of the puhooaary artery may be pres 
ent %vith valvular cw high infundibular ob- 
struction. A dear pulmonary window may 
be observed when the pulmonary artery Is 
nnall- The lung fields tend to appear quite 
without the normal prominence of 
the pulmonary arterial marldngi The oiy 
MBce of vascular markings in the toIct ^ 
o{tlKUmgfi«Wii.p»rtl^ly<trtog TTm 
pulroooaxy artay and ^ Mum h»« 

or ahmut pulrnttooi In tho 

markiiig* may not «!»"' •" 

uss;2ia"ii~3r 


Angiocardiography will show limulhme- 
ous o^cification of the aorta and right 
venlrli^ Tho area of pulmonary ohstructiaa 
and a right to-left shunt may be seen oq 
infection of contrast medium directly into 
the right ventride through a catheter or by 
intravenous anglocardiograpb) 

Cardiac catb^erization shows iilgh ri^ 
ventricular pressures and diminish^ jpres- 
suro in the pulroooary artery Tho cathrte 
may pass into the aorti thr^gb the inter 
ventricular septal defect The right ventneu 
lar blood may show an increased oxygesu 
tion from the ventricular cornmunkatioo. 

Tetralogy of Fallot Is quite cemmoo imd 
It has been estimated that apprtndmatdy 70 
per cent of ditldren over two years of *gc 
who demonstrate a congenital lesion assod 
ated with cyanosis have, tetralogy of Falld. 
The pragnoxii depends on the rclatioo of the 
severity of the various defects to the degree 
of compensatory mechanism present The 
vast majority of these patients ole in lofsacy 
or early childhood witn progresxfv© cyanosh, 
pohrythanJa and syncopo. A few pattenh 
wUj survive to rektiv ely late childhood 
a still smaller number will live to adult Ufe 
Those who have severe lesioni tend to 
difficulty to infancy 

The operative risk in such patients 1* 
high and the earlier that operation must he 
performed because of progressive signs or 
svmptooix, tho higher is this roortnllty rat®- 
(Operative iDtexventioo in patients young® 
than two >eari carries on over-all risk ^ 
approilmatoly 25 per cent In patients 
the ago of tluee years, the operative roc* 
tailty rate is und» 5 per cent Successful 
operatioo cun bo expected to diminale the 
cyanosis and to permit degrees of activity 
which were previously not possible. 

Early pnxidures ferr the amelioratiDn of 
tetralogy of Fallot were based upon tha 
delivay of increased amounts of unoxygcn 
ated blood to tho pulmocary artery b) the 
productloo of a shunt between the aorta cr 
one of its branches and the pulmonarv ^ 
tery These procedures were tne subclaviiw 
to-pulmonary-artery shunt and the direct 
aortic-piilmonary shunt These procedure 
are of historical Interest and are still used 
In selected instances. Total conrectlDn of 
tetralogy of Fallot by open operation is th« 
procedure of choice (Fig. 71 

This can be accompUshea by inflow oc- 
elusion under bypothennla with localix^d 
sortie perfusion with oxygenated blc»d ot 
Iw tho customary cardiac by pass. Bv moans 
of the standard iDed>od, the inflow is devi 
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klrcsfc With the ihrvciopnHait of iJgli pul 
moiwry uitcrial prcsnirc* over prolonged 
pcriodi rcMi^ol of iho thunt may occur 
and c>imo*if may become pcniumcnt T 1 k> 
heart li urooUy charged and tho diaractcr 
irtlc lyitoUc murmur ii best hc.mi oscr dm 
jecood or third left Intercostal space. Tho 
murmur of an atrial septal defect U not 
endrejy characteristic and may vary ^vldeJ> 
In Intensit) The pultnonic second sound 
tends to be load because of tho Increased 
pulmonary flow and increased pulmonary 
picasme. FUed splitting of tbo pulmonic 
second sound is present In a percentago 
of cases. Signs of congestive falluro may bo 
present Elcctrocanliogramj show right ven 
txtcular enlargement and/or right ventricular 
strain P waves are usuoll) prominent and 
right bundle brandi block of varying degreo 
Is the rule In defects of the secundum 1)1)0. 
Vecforcardfognuni are usually characteristic 
in prlmum lestoni. 

\ ray films of tho heart show enlargement 
of tho right atrium and ri^t vcntrldo. Tbo 
pnhnooary artery and pulmonjiry vascular 
marldngi are prominent otkI pulsations of 
the seoiodaiy vessels ore notable. AnglO' 
cardiography shows refiUlng of the ri^t 
atrium £r^ the left In Uu presence oT o 
pore left'to-right shunt, contrast medium 
cannot be visualiied to pass from tbe right 
to the left side. 

Cardiac catheteriaatlon Is usually helpful 
to make certain no addltlooal leskm is preS' 
eot and to determine tbe volume of tbe 
ihunL Tbo catheter ma) pass directly into 
the left atrium or left ventricle or a left tO' 
right shunt may bo evident by Increased 
oiyggiatkio in tbo right atrium. The cathe- 
ter can also enter the pulmonary veins par 
ticularly those on the right Entrance of tho 
catheter Into tbe pulmcmary veins does not 
necessarily indicate anomalous venous drain 
age, altbragh abnormalities of the pulmo- 
nary venous drainage are commonly asso- 
ciated with the atrlS septal defect By col 
culatioD of the ri^t and left ventricular 
outputs, one may aetarmlne the amount of 
blood which Is shunted per minute. In many 
jMtioiti the right ventricular output may be 
or more time* that of the left D>o 
^tioQ or nitrous oxldo techniques permit 
“termination of the site of the shunt and 
quantitation of die volume of shunt 
Operation Is Indicated in all patients who 
exhibit definite signs of progresjfve pardfgc 
damage, evldaice of pulmonary hypertei 
signi of congestive failure and those In 
wbom the calculated pulmonary blood flow 


Is moro tlian twice tlw systemic flow It Ij 
prc/crablo to advise operation before tho 
(ievclopmeot of excessive changes in the 
pulmonary arterial pressures hxu taken 
place. 

Patients who develop signs of major car 
diao enlargement usually show symptoms of 
serious dURcult) Tho lar^ defects may giv^ 
rise to congestive failure early In life, but 
the majority of patients develop tlicir symp- 
tonu in adult life. If the existing shunt 
shows a high ruto of pulmonary blood flow 
and relatively normal pulmonary resistance 
and only modcrato pul^nary hypertension, 
operation Is extremely safe. Patients with 
cilrcroeJv high pulmonar) reslstanco carry 
a much moro serious prognosis and opera 
tion is moro hazardous It is advisable to 
correct such defects in childhood or early 
adult life, but Infants below the age of one 
)car should be offered operation only when 
titcro is evidence of a scriom problem. Conv- 
pensatoiv Interatrial communicatiems should 
not be closed, except os a part of an over oU 
procedure in which the primar) defect if 
corrected When wtent foramen ovale if 
associated with puhnonJe stei>osis, tbe cor 
rcctioD of the latter is usually the only pro. 
cedure necessarv 

Surgical metnods for the cturection of 
atrial septal defects ore of two types-dosed 



Flfun a. A portealor tnteratiltl lepUl drfeet b 
■hcTwn before cterure b) the 

njediod. Tbe enteriar iljiit «tiid well li •ppraiiin*tcd 
to tbe uiteilcr edge d tbo defect wbirb tlx, 

pabnamr >«wqi rebmi eatiriJr into tbe left ttrfum. 
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valve repmenti another type of atrial septal 
defect 

Absence of the atrial septum repceicnts 
failure of development of the primitive an 
lage of the atnal septa The persistence of 
an ostium prtmum U associated with the 
failure of the septum primum to estobllsh 
fusion with the lov.ermort portlofii of the 
atrtum. This defect presents a deficiency of 
tissue Just abo%e the tricuspid and mltm) 
valves Abnonnalitiei or deficiencies of 
either or both of these vah es occur with this 
defect A deft mitral and/or tricuspid vaI\T 
is the common!) associated lesion Atrlosen 
tricularis communis represents failure of the 
fusion of the septum prtmum to the lower 
portloiis of the atrio\'cntrlcular canal the 
atrio% entriculor cushions The persiitenl os 
bum secundum Is the most frequent true 
septal defect and repretents failure of de- 
velopment or fusion of tlie septum secundum 
>vith the septum primum. 

During tlw fourth \\cek of ccstatloii, the 
separation of the atria and the ventricles 
b^lns The sinus vmosus enters into what 
ultimately becomes the ri^t atrium The 
septum primum begtnj ib oeselopmcot as a 
crescentic ndge on the superior and dorsal 
portion of the single atrium It grows doNvn 
ward toward the atrioventricular canal The 
crunmnn atrioventricular diaimel is gradu 
ally divided into right and left chfinn^jf hv 
the endocardial cushions. Tbe septum 
primum in the meantime has gracniallv 
grown inward and dovvnward toward tbe 
endocardial cushions until it fuses with 
thjTTi. Just prior to the union of the septum 
pnmum with the utriovcntriculaf cushions, 
the uppermost portion of tbe septum primum 
become* resorbed so that tbe two atria are 
still in free commumcation In the meantime 
the interventricular septum has gradually 
become more prominent and finoDv also 
histt with the endocardial cushions at a 
point whkh U ultimately Just below the 
annulus of tbe valve rina The septum se- 
cundum then begins to develop Just to the 
right of the point at which the septum 
primum liad initially originated. It arises as 
a long ridge along tbe entire dorsal aspect 
of tbe atrium and grows v entrallv and down- 
ward but doe* not completely close to form 
a soHd wall. The remaining central opening 
la the foramoi ovule which is covered on it* 
Wt iisoeet by the Inferior remaining portion 
Tthe^txim primum This uppenne^ re 
of tbe remn^t of the 

tbo Kptum teamaum brfore birth but 


remain* as a flap-type valve which pe inuU 
flow from right to left but docs not penna 
flow from Im to right. It is only with tbe 
asxmnptioc of pulWmary function after 
birth that cessation of flow frren ri^ to 
left allows the gradual fusloo of the oppe 
most portion of the septum primum witii the 
septum secundum, resulting In complete sep- 
aration of the two atria. From thcM condd- 
eration* it is apparent bow the various t)pa 
of defects occur 

Abnormalities m the development of the 
septum secundum cause the posterior Ipof 
defects to occur Failure of fusion of the 
septum pnmum with the endocardial cush- 
ions give* rise to the ostium primum type 
of defect Eicqitv o resorption in the septnm 
pnmum permits the persistence of tbe fo- 
ramen ovale This highly simplified eiplan*- 
tion of the devclcmmental aspects of iotet 
atrial defects can be expanded to cover the 
other variations 

In general, tbe larger tbe sue of the de- 
fect the more rapid is the development cf 
svmptoms and the greater tbe amount of ths 
*hunt In the presence of nonoul puhMtfiy 
resistance the shunt is predominantly fra* 
left to right When the defect is large;, th* 
sbunt mav bo in both directions and thh 
mav result In a predominant left-to-rigj^ 
shunt but with some degree of peripb^ 
arterial unsahirotiaa. Phenomena whiii t*" 
crease iho pulmonary pressure may canss s 
reversal of the left to-right shunt and tl»* 
produce transient evanorix 

Wlxen tbe otrial defect is small, there msf 
be minimal shunting and no symptoms mar 
exist There is frequently a history of ri 
aaoris, particularly in infancy and in e»ny 
neonatal life Cyonoils ma> narticuLmy 
noted during periods of crying, feeding »no 
respiratory infection but cyanosis tends to 
be periodic. In a large percentage of ^ 
tient* no history of cyonodi can be obtained 
even in the presence of a fairly large shuat 
Limitation of ev^rcise tolenmco or undo 
development may bo tbe only sign in ead) 
life. Large shunts in infants may produ^ 
signs of congestive failure Tbe onset 
symptoms In tbe majority of patients i* 
noted In late dhildbood or early adult life. 
Anbythmioj are cnmmno and, with tbo de- 
velopment of tbo lesion, signs of dysjmw 
and fatigue appear 

Physical examination frequently shows 
bulging of tbe left precordlum. Cynnoii* ^ 
present when there Is on associated iesicm, 
paitlculariy pulmonic stenosli, •erious ancm* 
olous venous dr aina ge or du^g periods of 
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itnsi, \ViU\ Uw dov-clopmcnt of lUgli pul 
monQr> urtcriu] iJrcxsurci o\cr proloogcd 
period*, rmcrml of ibo shunt may occur 
and cjTinoiii may bccomo permanent Tluj 
heart U usually enlarged and the dioraelcr 
Istk systolic murmur Is best heard o\cr tl» 
second or third left intercostal space. The 
murmur of on atrial scirtol defect li not 
entirely characteristic and may \arv widely 
In intensity The pulmonic second sound 
tends to be loud becauso of the increased 
pulmonary flow and Increased pulmonary 
pressure. Fixed splitting of the pulmonic 
second sound is present in o high percentage 
of Signs of congestix'o failure ouy bo 

presenL Electrocardiograms show right \cn 
tricular edargeinent and/or right v’cntricular 
strain. P waves are usually prominent and 
right bundle branch block of varying degree 
U the rule In defeeb of the sccundom typo. 
Vectorcardiograms are usually characteristic 
In primum lerioos. 

X ray films of the heart shosv enlargoroent 
of the right atrium arid ri^ ventrioe. The 
puhnanaxy artery and piiWonory vascular 
markings are prominent and puIsaUoos of 
the secondary vessels are notable. Anglo 
cardiography shows refilling of the ri^t 
atrium fiw left In the presence or a 
pure left toright shunt, contrast medium 
cannot be visual tTcd to pass from the right 
to the left side. 

Cardiac catheterizatkin Is usually helpful 
to maks certain no additional lesloo is pres 
ent and to detennlne the volume of the 
shunt The catheter may pass directly into 
the left atrium or left ventrlde, or a left-to- 
right I hunt may be evident by increased 
oxygenation in the right atrium. The calhe 
ter can also enter the pulmonary veins, par 
tlcularly those on the ri^t Entrance of the 
catheter Into the pulmonary vefni does not 
necessarily indicate anomalous venous drain 
age, althmgh aboonnalUles of tlw pulmo- 
nary venous drainage ore commonly asso- 
dated with the atrial septal defect By cal- 
cnlatlon of the ri^t and left vcntricolar 
outputs, one may determine the amount of 
blood which is shunted per minute. In man y 
^tientx the right ventrlcuki output may bo 
ditee or mote time* that of tl» left D>o 
dilution or nitrom oxide technique* permit 
detennlnatlan of the site of the ibunt and 
qoantitaticn of the vohimo of shunt 
pperatioo Is indicated in all patient* who 
eshihtt definite signs of progressive t-grcilaf> 
damage, evidence of ptamocary byporten- 
^n, signs of congestive failure and ia 
whom the calculated pulmonary blood flow 


is more tlion twice iho systemic flow It is 
prcfciublo to advise operation before the 
development of cxcculvo changes In the 
pulmonary arterial pressures has taken 
place. 

Patients who develop tims of major car 
dlac enlargement usually show symptoms of 
serious dllBculty Tlic lai^o defects may give 
rise to congestive failure early In life, but 
(ho majority of patients develop their symp- 
toms in adult life If the existing shunt 
sliows a high rote of pulmonary biwxl flow 
and relatively normal pulmonary resistance 
and only moderate puhnooary hypcrtcnsloo, 
operation Is citremcl) safe Patients with 
extremely high pulmonary resistance cany 
a much more serious prognosis and opera 
tioD is more hazardous. It is odvisoble to 
correct such defects in childhood or early 
adult Ufo but infants below tbo ago of one 
year should be offered operation only when 
there 1* evidence of a serious problem. Com- 
pematorv intcratTiol communications ihxmld 
not bo dosed, except os a part of an over-oil 
procedure in whJw the primary defect is 
coTTwrted. When Mtent foramen ovale is 
ossodaied ^vith puhnonic stenosis the cor 
rectios of the latter is usually the only pro- 
cedure necessary 

Surgical methods for the co r rec ti on of 
atrial septal defects are of hvo types— closed 




444 


Chapter 17 The Heart and Pericardium 



Flgvw 9 An icimtfl*] K-pto] Jc^e« ( w?cuoduin 
t^iM ) ckacd by sntiire irodtf direct vUkn tn • Viypo- 
tbcrmk) patient. 


and open Cloied mothodt have largely been 
4Upeneded but are tomettmes vaTuuble in 
detects auociated with acMmakms pulmo- 
nary dratoage. Figure 8 sliows such a 
method. \Vtin this nrocedure is used. It 
must be ascertained uiat no shunt remains 


before operation Is comdeted. Atrisl ^ 
fecti of the osUum secundum typo nuy W 
mulUplo and highly vartiblo In locatkia. \s- 
sociuted anomalies of the pulmonary Ncnoa 
return are coimr>on as are bypcrtrophiei 
vnives of tlio inferior vena cava. B> dintt 
visuoliaatioo of t2>o defects by means of is 
indsloQ into the right atrium, the defects cf 
the ostium secundum typo can be appia\i- 
nuted by direct suture (Fig. 91 Ver} brgB 
defects sometimes require patches to iniwI 
undue tension in tile efosure. \Vbai pulmo- 
nary Venous anomaJics are orcsenf it msy 
be Ticccssary to use a patch technique ta 
place tl>o pulnjonary veins in the left otriam. 
if pulmonary v«las enter tho cava Itsdf &cy 
must bo redirected into tho left side, usually 
by rcanostomosis to another pulmoiury vrio. 

Defects of the atrioventricular canal or 
eudocurdial cushion defects Invohie the i»- 
ferlor portion of the interatrial septum aid 
not in&cqucntly the superior portion of the 
IntCTVCTvtriculai sontum (Fig. 10) There 
nuy bo assodateiT clefts in the mitral v 
tricuspid valves The valvular defects ore 
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corrected by appnxdnuting the cdgci of tJ» 
deft with Bno future* A. patch murt luunlly 
bo uied to clow tbo defect of tho utriai 
teptujTi bccoufo of tbo rigidlt) of tho tliwo 
In tho region of tho Inferior margin of tho 
defect. The repair may have to includo ap- 
proximation of tlia upper portion of Uw 
\’CTitrIcular fcptum oj v.cll 

Following repair of atrial defect* com 
plete closuro i* the rule. Defect* of tbo 
focundum variety cnrr> minimal riiL Endo- 
cardial cushion defect repair corrici In 
creaied hamrd, but the nwrtallty rate Is 
rtlll low except In tbo more complex types of 
Qtrio\ cntricular canoL Following repair nor 
mfll hemod^Tiainlc* are obtained and prog 
nosli is excellent 

INTERVENTRICULAR SEPTAL DEFECTS 
Ventricular septal defects may exist alono 
or In association with other lesions. Such de- 
fect* may bo tingle or multiple and occupy 
a petition either in the membroDOui or 
mutculor teptum. The high lotloni Uo Im- 
media td> beaeath that portion of the ven 
trimior teptum which jolas the aortic root 
and Inun^iately inferior to the leaflet* of 
the aortic valve. In some case* there is oi- 
sodated aortic Insufficieocy When defect* 
of the interventricular septum exist there Is 
coarlderable variation in the right ventricu 
lar pressure, depending upon the sl 2 s and 
location of the defect TIm lesions can be 
divided into groups on the basis of t^ 
degree of elevation of the pulmonary pres 
sure. In the severe forms the right ventricu 
lar and pulmonic pressures approach or ex 
ceed the aortic preature. ^Vhen the pressures 
in the right ventricle are only ro^erately 
elevated there may be no symptoms or 
symptom* may develop only later in life. 
Frequently in the mild forms there is no 
manifestatioD of the aboormallty except for 
the murmur and tuch patienb may live to 
a considerable age without major physical 
rettriction. Patients with moderate to high 
pulmonary preature* tend to have frequent 
rejptratniy difficulty particularly recurrent 
pulmoQary infection and limitation qf exer 
dso tolerance. It has been pointed out by 
Taussig and otben that those patients wlm 
have only slight elevation of their pulmonary 
^etiure early in life tend to little 

change on recatheterization later in life. 
Those patients who have more severe de 
J^tiocs In pretjuro early in life tend to have 
increasing pressura with age. 

The prind^ diagnostic features of the 
more severe lesion* Include general under 
dm-eiopment, susceptibility to respiratory in 


Septal Defects 

fection*, abicoco of cyanosis when pulmo- 
nary prcisuro Is Ici* than systemic, and 
symptoms of congestive frtiluro. Physical 
signs arc curdlac enlargement, a harsh sys 
tone murmur which is beat heard in tho 
fouitli left Intercostal space and a loud pul 
monary second sound \ ray examination 
shows a cardiac sllhouctlo which is globular 
In shape with cnJorgcincat of both ventride* 
Tbo pulmonary artery tends to be largo and 
prominent Tlw lung fields ore increased in 
vuscuUrity Cardiac cntbclcrixatlon ibmvs 
an Increase in the oxygen Icmion in the 
right ventricle and increased pressure In the 
right ventricle and pulmonary artery A 
small gradient may exist between tbc ven 
Irido and tho pulmonary artery without or 
ganlc obstruction because of the high rate 
of flow Nitrous oxide and dve dilution tech- 
niques gKo evidence of a shunt at tbo ven- 
tricular levd- Angiocardiography show* re- 
filling of the right ventride onef pulmonary 
arteries. A filling defect may be present In 
tho right ventrido in some patients, Electro- 
cnrdiographlc changes show biventricular 
cnkfgemeDt or right ventricular preponder 
once. 

Intervestriculax septal defect* are cor 
reeled under direct vision by open cardlot 
omy Ute right ventride is Incised and the 
area of the septum is oxposed. Cardiac ar 
rest is not netissariJy employed. The entire 
septum must be inspected to be sure mul 
tipio defects ore not present Frequently tbo 
septal defect lie* beueatb the lesiiSet of the 
tricuspid valve. The papillary muscle may 
be cut to permit retraction of the tricusjjld 
valve to properly visualize the defect. The 
bundle of His traverses the medial Inferior 
border of tho right side of the defects of tbo 
membnmous septum. Closure of tbft portion 
of the defect is accomplished by pladng in 
tenupted sutures in the left side of the 
septum to avoid the bundle (Fig 11) It 
moy bo necessary to use a patch to secure 
adequate dosuro without tension. In thinned 
out areas of tho septum the suture* are 
buttressed by tying them over Teflon felt 
or cloth. When very high pressures are 
present in tho right ventride It may be xm 
desirable to completely dose tho defect 
primarily In such Initance* a fenestrated 
potdi 1* used to permit readjustment of 
pressure during the initial postopautive 
period. The small openings in the patch 
close over in a period of two to four weeti, 
allowing for readjustment of dynamic* dur 
ing this fntervaL A flap valve mecbaniim 
can also bo employed for this purpose. 

Complete heart block has been a compll 
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cation of the cio*u« o( tolervcntiicnifli tep- 
tal defects and is a senous problem when 
it oocois When caused by a cutoie placed 
thrcrugh the boodle of Hli removal of this 
suture ^vil] usually restore oorroai rhvtbm. 
FoUowliig dofure of tike defect in tbo mem* 
branous septuni, on electrode U rouUnelv 
implanted into tbe myocardhun which wil] 
permit ti»e use of on artlSdal pacemaker if 
complete heart block occurs A second dec* 
trodo is sutured in the chert wall Both 
electrodes are insulated, except for the ter 
mlnal portion, so that stimulation Is deliv 
ered only to the heart muscle. If asystole or 
a very slow idioventricular rate supervenes, 
contraction of the heart may bo maintained 
£t an effoctive and optimal rate by the ar 
Hflftnl pacemaker With increasing oiperi 
p«w., tiae iaridfore of heart block has 
loarkedly decreased. Operation is advised 
in til patients who show symptoms Incroas 
ing cardiac size, large shunts or high right 
ventricalar pressure* Operative risk is now 
Icjw and constantly dwreaiing, eicept in 
patients with very Wgh pii hn o n nry pressures 
and high pulmonary resistance. Failure to 
obtain complete closure is not common. 


TRA>SPOSmON OF THE GREAT 
VESSEU 


Tisiupoiltton of Iho poal oiteria ii a 
ojmmOD congMilal ^rmation. Reladwly 
few Individuals with tids anomaly survive 
to late childhood and a large p^centago ^ 
iudj patients die within the first few months 


of Ufe. In complete transposition, the acsti 
rises from the right ventricle and the pah 
monory artery f ro m the left voitricla. la 
order to maintain life, there must necesjatily 
bo communication belwcen tbo two sides of 
the heart The usual shunts are matrihitnart 
through one or more of the following, in- 
teratrial septal defects, intexventricolar sep- 
tal defects patent ductus arteriosus or tram- 
position of the puhnonary or systemic veins. 

Signs and symptoms of this malformatkc 
are uiuaBy manifert shoitly after birth. Cy 
anosii difficulty fa respiration, progresme 
cardiac enlargement and congestive foliare 
are tho nob^Io features of this dhesse. 
Cyanosis ttaids to becomo nwro fatenio widi 
facreasfag age. If oxygenated blood fron 
tho puhnonary orterv enters tbo aorta by 
way of tho potent ductus arteriosus, tie 
lower (rttremlties oro less mimotlo than tbe 
upper Closure of a potent foramen ovale cs 
patent ductus artmiosus fa the neonatal pe- 
riod may produce a sudden deterioraticn ol 
the patient Tbo causes of death ore cardiac 
failure and aitoxemia- 

Fbyrlcol wvflmfnnHnn ihows locTeaitog 
heart size begfaning shortly after birth. Fre* 
quecUy there Is bidgfag of the precordfus. 
The apex is display laterally and there 
may bo syrtolJc or diastolic munnun vihkh 
are not cWacterlstic and there may be no 
munnnrs present Signs of congestive lalhire 
moy bo noted earlv 

Oti X ray films tlsB beait is esdargtd, th 
tbough faimedlatelv after birth It may b« 
noniud fa Tbc pulmonary conus h 

small or absent The shadow at the base of 
tho heart is narrow in the posteroanterior 
view but fa the loft anterior oblique pod- 
tloo or fa the lateral position the shadow 
is quite wide xface the puhnonary artery and 
the aorta lie over each other Pulm<ffl*ry 
vascular taaikings ore greatly increased 
Angiocardiography shows immediate filling 
of the aorta from the right side, provlocs 
to filling of the pcliDonarv artcrv and the 
aorta is aoterior fa origin. 

The electrocardiogram shows right ven* 
trlcular enlargement, but this is not constant* 
Cardiac cstheterixatiou demonstrate* com 
nnmicatlon of tbo aorta with tho right vm- 
trlde. 

Complete correctioo of tianspositioo h*i 
not be^ entirely solved. ParuJ coirectlc® 
of the defect has given marked benefit in 
many patients. The most satisfactory tech- 
nique available with the least risk at tho 
present time would appear to bo the tram 
position of the inferior veiva cava to tho left 
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atrium and the onoitomoii* of tho riglit 
puImoDary \‘cliu to tho right atrium. In iKo 
second itago the remaining venoui return 
f-Tin be traniposed and the atrial intercom- 
munication dwed. In this Nvny complete 
traniporitlon of the venous Inflow can bo 
accomplished. The ri^t ventrido then func- 
tions OS the left, serving tho systemic circuit 
FoUmving t^ first stage of this procedure 
improvement has been so striking In many 
>^ 0*1 that complete correction has been de- 
layed. 

Attempts at a one-stage correction of 
transposition have not yet been succesifuL 
Using extracorporeal drculation attempts 
have been made to transpose the arterial 
outflow but these have iwt been satisfactory 
A single-stage procedure to bring the cnval 
venous return to the left tide and the pul 
monary venous return to the ri^it side has 
been outlined. The interatrial septum can bo 
removed and a patch of saddle-shaped con 
figuration suturM around the orifices of the 
pulmonary veins and over to the edges of 
the tricuspid valve. This would bring the 
pulmonary Bow to the right side. Through 
the remoiniDg orifice of the opened inter 
atrial septum the aval blood could flow to 
the left side. This is a highly promlslnff pro- 
cedure which may be succettful in the fu 
tore. 

DISEASES OF THE PERICAIUJIUM 
The common diseases of the pericardium 
may be dassifled as follovvi 

L Pericardial cyst ai>d diverticulum 
IL Acute pcricaidlal effusion 
A. Serous or fibrinous 
B Hemoirhaglc 
C. Purulent 

ni Chronic pericarditis 
A Adhesive pericarditis 
B Constrictive pericarditis 
IV Tumon of perlcardiam 
A- Fibroma 
B LJpoma 
C Mesothelioma 
D Sarcoma 
E. Teratoma 

Fericardkil cyrtt are thin walled and con 
tain serous fluid. They are lined by a flat 
toned mesotheHnm. They are most com- 
na^y seoi at the pericardiodiaphragmatic 
hut may occur at any point in asso- 
with the pcricardinm, A cyst with a 
direct opoiing into the pericardium proper 
h known as a dicertlcuhnn of the pericar 
The walls of the cyst are fibrous 
nectiw and Itaed %vith flaHnwI 


mcsotliclium Pericardial cysts tend to ro- 
moin benign They vary in size from minute 
structures to cysts wWch may occupy tho 
nuifor portion of the chest 

Until the cyst becomes extremely largo 
there aro no symptoms Chest pain or pres- 
sure may occur Physical findings may be 
wKliln normal limits or there may be dull 
ness to percussion and signs of pulmonary 
coffijiressioa 

On X ray examination tho majority of the 
pericardial cysb aro found to occur on the 
right side near tho Junction with the dia 
phrogm. Their bordOT tend to be rounded 
and smooth and may diangc their shape 
with the position of tbo patient When they 
lie in the region of tho aortic arch or root, 
they are frequently confused with an aneu 
ryxm or himor of tho lung. 

Therapy consists of excision, even in the 
absence of symptoms. Surgical treatment is 
recommended upon tho discovery of the 
leskm because, until exploration is carried 
out, it cannot be positively identified as a 
pericardial cyst No losion in thli position 
can be cimstdged entirely benign without 
biopsy since other lesions in this area are 
malignant Danger of Infection or continued 
pressure remains until removal is effected. 

Acute terota or fibrinous pericardial ef 
fusion may be asso(^ted vrith rheumatic or 
viral agents. It may also be of metabolic and 
noosuppurativ'e bacterial origin. Signs and 
symptoms may be ahsdt but usually include 
fever tachycardia, pain and shortness of 
breath. Tho symptoms may bo confused with 
those due to pneumonia or acute abdominal 
states. Pain tends to bo periodic, sharp and 
stabbing in character or pleuritic. As larger 
amounts of fluid accumulate the pain may 
disappear whereas if the effusion remains 
predominantly fibrinous, the pain may per 
sift for considerable periods vrith remlsxloas 
and exaceihatioDs. Tm rapid accumulation 
of large amounts of fluid may lead to ngrAfai? 
tamponade (Fig. 12) 

Cardiac tamponade gives rise to the signs 
of acute cardiac compresiioa vvhicb are a 
quiet heart, elevation ^ tho venovis pressure 
and decreoiing arterial presiure. The heart 
sounds are distant Signs of peripheral vas- 
cular collapse and a paradoxical pulse may 
bo manifest The heart shadow is normal 
or enlarged on fluoroscopy anfi shows less 
than a normal amount of pulsation. 

Tamponade is seen fre<^ently in 
Hon with penetrating infixes of the heart 
^ accompanies the acute accumulation of 
blood in tho pericardium. Decompression of 
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FlsuTt 12. Aruto amii»c t*rDpoQ»dfl ilwwiiia 
cammKloii of venoo oiTM ind polmouoiy \T)lM. 
Tho cofopreMloo ako tntcrferei with dtaatolM: BUjua 
of the tTtUikW. 

the pericaidium li a llf«avtag mamire 
This may be accompllibed by needle ospifa 
Uon or furgtcal dnUnage. Aiphatkel li pe e^ 
fonned by uie paraiiphnid or the paraitcmal 
route. Pericardial aiplration ahvayl carrlea 
the rill o( hrrtber lacemtiOD of tho coronary 
artery or tho atrium and further mlraporl 
cardial bleeding. The trie of tntravenouj 
fluldi may give clinical tmtmnemcnt to 
acute cardiac comproulon and maintain life 
until pericardial aiplradon or drainage cnn 

'^Sund^docompraulon of tbo porlcardluin 
nuiy bTaccompUihed eltber throu* a imall 
anterior thoracotomy Indilon made (uat to 
the left of tho rternum or throngh a para 
itohold eltraplourol approach. Inctiton of 
tli pericardium, rrith eadilon of a amall 
permlti ortemal drainage or m 
2Son of a portion of dm peri^nm In it. 
totraplourol portion and Imtltutei dratoago 
Into the pleiiral ipaco. 

Cotncrvattvo oiplr^ 

racconful and 1. particularly umW 
DOrlcardltij. In tamponade due to 
Samral^^““*‘“'^ 'f*b t^ me of 
flnidi and blood replacement 
auodated with ipontaneouj 
:^^rot tbe^SSTg. If after two a. 

aipirotiocu the rigo* of 
teanpttot oip^ or if d>ere if fcrioui 

the pleural ipace %vitb act* 
leg Immediate operation ihould 
Tbo rapid replacement of 

b^l^^pre^uretramfudontane 




Fitfw/e 13. Coostrictlv® ^ 

■nd \-nae avae ua lunocnded 
Bbictlc w>d caloBc periardhnn. Tbe 
mojculatun U lDT»dea by fibroui tl*uo bw o**®* 
depocUloD. 

wry in tome tubjeett to gain ruffldeot tluie 
to get the pahent to the operatiDg room. 

IJ esmtinued cardiac comprestion 
from bleeding, the heart U aPP«^ 
through the anterior fourth tntercnrtal rp^ 
on the left Tbe pericardlinn is 
the blood remerv The wound to the 
Is controlled by pronire and then 
with mnltiple rilla futures 
by coottoued pericardial aspirations to 
patient who shows signs of rapid recmi^*^ 
of cardiac compression after the flnt 1*^ 
cardial tap Is d^gerous. Failure to evacQS« 
all of the blood from the perico™^ “o 
to Leep the pericardhnn dry in the po® 
traumatic period frequ^tly giv« 
ligni of chronic cardiac cocipranon. i 
must be relieved by pericordiectomy 
later time ^ 

CArontc coniprcttion is due to dense n 
lU of the pericardium, which prevents 
quate venous filling of the heart by 
ftrictioo of the venous pathway 
ventricular chambers (Fig. 13) ^ 

cause of constricthe pericarultu 
tuberculosis but this aSection also is 
after hemopcrlcardlum. Chronic 
compression is characteriied by a 5^ 
heart which, though often normal to sl» 
may bo enlarged and by elevated 
1 pressure and enlargement of tbe liver asso- 
• ciated with asdtes Fluoroscopy sh«J^^« 
■* art shadow with little movement or dirolD* 
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lihcd puliation, kymograma coofirm ibo dc- 
crcQscd cardiac a\CTinloa Extcniho coldfl 
cation may or may not bo procnt In iho 
pericardium. The procnce of caldum in Um) 
pericardium U not dlugnoitic of conitriction. 

D^ipnca \cnouJ dUtention, CNonoiii, pain 
in the ri^t upper quadrant and iwcUlng of 
the obdOTDcn ore common nTOplomi, Heart 
toundi are dlitant to normal. Murmun may 
bo present A pericardial knocJ. is frequent 
The rigni of abdominal and pleural fluid 
and anUo edema arc common Tbo Ih’Cr is 
enlarged Liver function may be markediv 
impaired, \eoous prewurea are clcvatcd- 
Cardlac catbeterization shows relatively 
characteristic pulio tracings. 

Complete resection of the anterior peri 
cardlum with freeing of tho superior and 
inferior cavae, tho iHilmonary seins, tbo 
diaphragtrutic surface of the heart and both 
ventridei i^n bo done In tho majority of 
cases as a single procedure. This may bo 
performed through a mldJliw sternum split 
ting Incixloo or a transverse bilateral tbo- 
raootomy Indsion. In rrwre severe cu t e s. It 
may be necessary to do tho operation in 
two stages The pcricardluin is densely ad 
herent to the myocardium and caldflcotioo 
may extend thrm^ the pericardium into 
t^ musde of the heart itself The rerooval 
of the pericardium always proceeds from the 
apex to tho left ventricle, freeing the entire 
1^ ventricle, left atrium, then tbo right ven 
trlde, right atrium and Anally to the covae. 
If both right and left ventricles should E>e 
badly compressed and one relieves only the 
right vendicular constriction, fatal acute 
pulmonary edema nuiy occur 

A hi^ Index of suspicion Is necessary to 
make the diagnosis of chronic cardiac com 
presiion, which Is frequently confused with 
renal disease or primary liver disease, SweD 
ing of the abdomen and the scrotum with 
relatively UtUe ankle edema, congestive hill 
nre without an adequate explanation, such 
as valvular disease or coronary artery dis 
ease, should make one suspect constrictive 
pericarditis 

Pericardial biopsy should be performed in 
all patients in whom there is suspected tu 
bttculouj pericarditis or acute pericarditis 
of unkno%vn origm. In order to establish tho 
cause If at the time of biopsy there is al 
ready evidence of thlckemng of the peri 
ca^riium, perlcnrdiectomy mn be cameo out 
at this time . If tho lerion is tuberculous 
specific treatment with streptomycin and 
other antituberculous drugs Is indicated. 

Pericardiectomy carries a relativelj low 


rlsL Complete relief of symptoms with dis« 
appearance) of ascites and return of adequate 
cardiac function is to bo expected When tbo 
constriction has been present for a long timo 
beforo oporatJoa, on Interval of three to tlx 
months may elapse before the patient manl 
fests his maximal improvement If pcricardi 
cctomy is carried out in tlio earlier phases of 
tbo disease and Is adequate in its extent, on 
immediate return of normal pressures will 
result 

SuppuratlM pcricert/i/is Is associated with 
stophylococd pneumococci, actinomycotic 
and rnixed tubmculous infections. 

Tho symptoms ore those of acute peri 
carditis associated with fever sweating, 
shock and sometimes cardiac tamponade. 
Physical signs aro fever rapid pulse low 
systolic and high diastolic pressure and con 
gcsdve failure. The area of cardiac dullness 
may be Increased and a friction rub may bo 
transiently present Paradoxical pulse atwl 
distention of the neck veins with increased 
venous pressure are noted if tamponado is 
present 

\>ray exomlnatioa usually shows an en 
larged cardiac shadow characteristic of fluid 
in the pericardium. Pericardial aspiration 
will rev^ the presence of purulent exudate 
which should be cultured aerobicalty anacr 
obIcaJly and on media for tuberculosis and 
fungL 

Purulent pericarditis may bo treated by 
repeated ne^e aspiration and instillation of 
the proper antibiotic both locally and sys- 
IcmJcally Open drainage of tho pencardlum 
is preferable. A window Is cids^ from the 
pericardium after extrapleural exposure of 
tho pericardium. A Penrose drain is left in 
the pericardial sac for Irrigation with saHue 
and antibiotic solutions. The proper anti 
blotics are also given syitemlcauly 

MITRAL STENOSIS 

Mitral stenosis has long been recognized 
as being piimanly associated with rheumatic 
fever although It also exists In the coogenl 
tal form- It is most common in young adults 
and females are affected more often than 
males From the time of the initial attack 
of rheumatic fever until the development of 
symptoms of mitral stenosis, there is fr^ 
qnently a l apse of many years Appro*! 
roately 50 per cent of the patients wlm have 
outspokoi mitral stenosis give no history of 
having had previous rheu^tlc fever in the 
dnsslcal form. The course of the Hiwjp 
tends to be slowh and steadily progressive, 
beginning with dyspnea on strenuous eiea- 
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FlfUf* 12. Acute cardkc timpooedo thowto* 
OTprwrioo of ytmeo c*vi«, md pahocxuay \tim. 
IM canprottioo alao laterfere* ukh Jlutotk aOma 
of tlie vcntrlcke. 


pericardium is a lifeiaving meaiure. 
Thii may bo accooipUihcd by needle arplra 


Figure 13, Coortrictlve pcricenllUj. Tlw bsrt 
c*vK. are fuirounclcd by dcnw, tiki, 
obnstlc onO coJtiBc pericardium. The vodduila 
om«ajl*turB ti tevodea by Sbraa tiaoe tad atlcka 
tiqporitJott. 


tion or mr^cal drainage A^iratioD 
formed by the paxariphoid or the parMternal 
route. Pericardial a^plratfon alwava carrire 


route. Pericardial aspiration alwaya carrice 
the risk of fiirtfaor UcotuUoo of the coronary 
further totraperi 
bleeding. The use of intraven^ 


ffuldi mav give dfnicaj improvement In 
acute cardiac compreulon and maintain Ufo 
until pericardial aspiration or drainaRo can 


bo perforrned. 

Surgical decomnrcMion of the pericardivim 
may be occompliahed ddber through a email 
anterior thoracotomy indrion made Jmt to 
the left of the sternum or through a para 
ripboid extrapleural approach, incision of 
the ^cardium, with exchion of a small 
window permits external drainago or ea 
dsioo of a poxtioo of the pericardium in Iti 
intrapletiral portion arnl institutes drainage 
into the pleural space. 


Conservative asplratloa therapy Is fre- 
quently successful and is particuimfy useful 
in serous pericarditis. In tamponade duo to 
trauma, aspiration combined with the use of 
intravenous fluids and blood repLicanent 
will often bo associated with spontaneous 
cosation of tbc bleeding If after two at 
tempts at aspiration, the signs of cardiac 
compTMiloo recur or if there Is serious 
bleeding Into the pleural space with csces- 
sivo bkxxl loss, immediate opaatlon should 
be carried out The rapid replacement of 
blood loss by pressure transfusion Is necos- 


«ary in scan© subjeetj to gain suffldcnl tbw 
to get the patient to tb© operating room. 

^ ^ continued cardiac compression ocena 
blooding, the heart is approadied 
through the anterior fourth intercostal space 
left Tbo pcricardiom is opened sod 
the blood removed Tbo wound in the heart 
b CMJbroUed by pressuro and then chaed 
^th multiple lill. sutures. Excessive ddsy 
by continued pericardial aspirations in the 
patient who shows signs of rapid recurrence 
compression after the first peri 
enrd^ tap is dangerous Failuro to evacuate 
OR of the blood from tbo pericardhira and 
to keep the pericardium tlrv In the pot 
traumatic period frequently gives rise to 
signs of chronic cardiac compression Thf* 
must bo relieved by pericaroiectoniy ot a 
later time. 

Chrome c&mprettion is duo to dense fibrO' 
als of the pericardium, whi^ prevents ode- 
venous filling of the heart by coo 
strictico of the venous pathways or the 
ventricular chambers (Fig. 13) The most 
common cause of coostrictivo pericarditis Is 
tuberadoris but this affoction%lso is sc« 
after hemoperlcardium Chronic cardiac 
^pres^ is ch^erixed by a quiet 
heart whid% though often noniu] in ifre. 
may bo en^c^ and by elevated vcsmoi 
^ess^ and cnkrgomenl of the Uver a»o- 
^ted u-ith ascites Fluoroscopy djowi a 
heart shadow with little movCTSt 
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nonnol ilnui rhytlim should luggcrt immo 
diflto evaluation for operativo Intervention 
ProgrculoD of rymptonu Nvllh Incrcasinj? 
dyipnea oq exertion and tho development of 
peripbcral embolinn ma/or bcmoptyxl* or 
dgni of pulmonary congestion aro Indica 
tlons for operatiotL Tho presence of ocuto 
rheumatic fever subacute bacterial endo 
carditis or other diseases with a more un 
hivoruble prognosis than mitral stenosis Is a 
contraindication to operation. Patients with 
ittultivalvular disoaso should bo evaluated In 
relation to tho possibility of correcting oU 
\-alvular lesions slmuItODOTUsly If possible, 
or in stages if necessary 
The mitral valve Is usually most accessible 
through tho left tide of the cbest and tho 


left atrial appendage is used os the site 
thniugli xvliich tho Index linger con be In 
troduced into tlw left atrium to palpate tlio 
valva Tho valvo Is then opened along 
tho lines of tho commissures either by froc- 
luro of the valve with the finger or with a 
knife whicli is advanced along tho finger to 
engago tl)o commissuro and to Indso it The 
cliortUo Icndlncae below tlio cut edges of 
tlio valve oro separated so that the valve 
leaflets can move freely (Fig. 15) Tho valve 
orifice, which Is usually sm^cr Hian the tip 
of tho index finger is opened through a 
width of two to two and onc-holf fingers 
The appendage is amputated to prevent tho 
formation of thrombus. Any clot which ma> 
be present in tho atrial appendage Is re 
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tiao and oxcex^ve fatigue gradually imareaa 
ing to dyspnea on mod^to to mioimol 
eiertio«i- of the ilow and iruldioui 

progress of the disease the patient Is fre- 
quently not fully aware of limited his 
activities have become until he is ao longer 
able to carry on his occupatioo. 

Episodes of palpitation puhnoaary edema, 
paroxytmal iKKtamai dyspnea and hemop- 
tysis are common symptoms Liver enlarge- 
ment and congestion are associated with 
right upper quadrant discomfort. Tho occui 
renco of atria] fibrillation is fre^ent. In the 
later stage* of the diiesse, peripWaJ edema 
become* manifest. 

The mitral valve it composed of q major 
anteromedial and a smaller posterolate^ 
laaBet The valvullUi product by rheu 
matic fever tends progressivelv to narrow the 
mitral enflee. Tm scaling together of the 
Uvo leafieti in a fibrous unkra begin* by the 
formation of fibrinoui adhesions which 
bridge the commissures at the edges of the 
laafi^ As vascuiarixadon and orgaxkizaticm 
progress, the orifice is ^dually oamwed 
The area immediately adjacent to the vahe 
or^CQ li thickened and c^ciBed. The edge* 
^ the chordae tendtoeae also become fom 


predominantly of ihe right vcntrldo arul irft 
atrium. This may be manifest either a* 
enlargement to the right or left tide of tie 
chest As the right ventricle enlarge*, ft 
rotates toward the left, moving the apci ia 
that direction. The left atrium enlarge* po»- 
terioriy and toward the right 
The murmur of mitral steaitaii may be a. 
tremely difficult to hear It i* riiaracteri*- 
tically an apical diastolic rumbling munoa 
with presystolio accentuation A dlastohc 
thrill lometiine* occur* The first soond h 
loud and snapping An opening snap is sk> 
audible If atrial fibrillation is presejt, pre 
fystoUc accentuation ma> not be 
Systolic murmurs of moderate intensity nay 
also be present even though the lesico nay 
be pure mitral stenosii- In some patients tbs 
murraur of mitral stesiOtif is heard only in 
the left lateral position. Tho mumrar ft »c 
centuflted by coughing. The pohnetun' 
second sound ii loud. The morumr of pid- 
monoxy insuffldesicy may be present bectiw 
of dilatation of tho pulmonary artery 
The cardiac lilboaeHo may bo normal er 
lUghtiy enlarged. Oblinuo views wiH da> 
onstrate enlargement 0/ the right vectrkiie 
and left otrium. The left atrial shadow may 


as wen as thickened and tbortesed. In spUe 
of these chanaei the peripheral zone at the 
valvular annulus tends to remain quite fieri 
ble and ii is this factor which tnakos it 
possible to restore oonaal valvular foDCticm 
by operation even though the valve may be 
stiE, thlcVened and even caldfled toward Us 
central portion. When this bingelike action 
ii preserved peripherally an tacirian to the 
cammissurai are® will pemtit tho valvo to 
open widely and to close nonnallv Indsitm* 
at points other than the commUmro* into 
eidver leaflet produce mitral tasufflctoiicy of 
varying degrees Cutting or fracturtog the 
anterior loufe produce* larger atnount* of 
Insuffldeocy than do leriooi of the portcrior 
leaflet because the anterior or aortic leaflet 
guards the outlet tract of the left ventricle 

^ ifie ncffmal mitral orifleo is approrimalely 

4 to 6 *q erm to area. ^Vhen tfwt total area 
available for ftow has been narrowed to len 
than 2-5 sq cm., the patient note* prograi 
rive rvTnptomi ^Vbal it a^oadic* i sq 
an., patients exercise tolerance is mark 
ediy decreased. 

Avricai examtoatton shows sl^ wblch 

Lquatly Itoittd to tho 

tosTThT hMrt h DOt gre^ orf^ 

5 otte cofflpUcattog 

prcMtit The onlorgOTont of the boart Is 


be prtwntoent 00 the right border of the 
heart which *bow* a double contour The 
pulmcmaiy conus U fuH. The puirootwri 
markings uiay be prominent and »bow pok 
monarv congestion. Barium rwallow usmtily 
•bmvs displacement of the esophagus froos 
eniargemeot of tho left atrinm. 

Cardiac catheterization may show in- 
creased puhnenary arterial pressures tod 
high polmonary capillary pressure*. Car^e 
output Is flxed at relativery low levels- E* 
eroise show* either no increase or a faS i® 
cardiac output since when the heart rate 
increases the time consumed to systole in- 
creases at the espense of diastolic fiDin? 
time per mtouto. At a given pressure, flje 
amount of blood that will flow through ob 
opentoa of flxed size is dependent upon the 
time ot diastole 

The electrocardiogram may show no char 
acterlstlc change* or coly promtoeot P 
waves It may show atrial fil^latioo md 
usually will loow some rigns of right van 
tricnlar hypertrophy 

Patksits who nave a diagnosis of mitral 
*teno*i* should be evaluated to deteimtoe 
whether operatioc will bo beneflciaL The 
prosenco of prevtou* congestive heart fail 
me has not been a contratodicatiou to op- 
cratkJDu The dovolopinent of atrial fibriU* 
tioD to a patient who ha* previously had a 
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bo grcall) Improved but will have some 
limitation in extreme cxcrciio and the re 
malning 5 per cent will ibow little or no 
improveroenL In tbij latter group tcclmkal 
dJfficultic* nich oj contraction of the entire 
\Tilvo nnn iilm the presence of an cxtrcmcl> 
ttiff valve which falls to function r^pcrly 
after being opened, tbo production of icdous 
mitral insufficiency and the inability to so- 
ctxre adequate scpointion of tbo chordao oro 
the principal causes of failure. In the ter 
minm group in which there Is failure which 
is not controllable by medical management, 
operative mortality Is approsimatcly 25 per 
cent and In this group the ovcr*all good re- 
sults fall sharply althou^ many patients 
may obtain considerablo improvement c\‘cn 
though the ability of the mjocardlum to 
regain a nonnal state appears to be some- 
WMt limited, Tbo opcraU\'o results may also 
be compromised by pulroooary changes 
which ore no longer reversible, but this is 
rare. 

MITRAL IN5UF^C1E^C\ 


Tbo X ra> shows loft ventricular and left 
atrial enlargement The left atrium may be 
gigantic In sho and extends for to tbo right 
Tma pulmonary artery is prominent and 
there may bo pulnwnory congestion. 

Left heart catheterization may show high 
left atrial pressures wltii a largo V wa>c. 
Regurgitation may be demonstrated by in- 
jection of contrast medium into the left ven- 
tricle. 

Acute dilatation of tiro mitral annulus 
may bo also associated \vith acute rheumatic 
myocarditis and dilatation of the left 
trldo. Insufficiency U also caused by de 
fonnity of the valve cusps or In tiro pros 
cnee of rcbtivcly nonnal valve cusps by 
extremo sJwrtcning of the chordae lo>- 
dlncuc. Mitral stenosis and insufficiency may 
coexist This is characteristically seen in pa 
UenU in whom there is fusion of one com- 
missure associated with a major deformity 
of the aortic ciup of the mitral volvo in the 
area of the otiicr commissure. InsufBdeucy 
may bo particularly severe in this iiutaoc© 
if tno dwrdoe are shortened. 


It was fonnerly taught that some degreo 
of mitral InsuffickDcy was on almost con- 
stant accompaniment of mitral stenosis. Ex 
ploratlon of the Uving heart, however has 
shown that this is not oecessarlly correct 
Mitral insuffidency prodnccs a dea-^ised 
cardiac outmt and increases the work of the 
left ventricle since a portion of the blood 
whldi would be normally ejected through 
tive aorta is lost by badeward flow through 
the Incompetent mitral valve. This leads to 
increased pressure in the left atrium rfmllnr 
tn that which occurs in mitral stenosis. Small 
degrees of mitral insnSdency appear to be 
coniiitent with a long life expectancy Mi 
tral insufficiency may be primary or sec 
codary to another disease which produces 
major left ventricular enlargement, such os 
aortic iniufflcleDcy 

The symptoms are similar to thrtca of 
mitral stenosis, Bactesrlal endocarditis is a 


mme common complication of mitral fa 
mffideacy than of stenosis. Atrial fibrilla 
tion is frequent 

Tte physical rigni associated with milra 
insnffideaty are a systolic murmur at tb. 

whlcfa ^y be accompanied by a thriD 
In^ Is cardiac ventricular enlargement am 
a OT voitrlcular lift Tbo murmur radiate 
to the axilla and to the back. The pulmoai 
*«cond sound Is loud Pulmonlo fasuffldeoc 
may bo present 


Many methods for the cone ct lon of mitral 
fasuffidcDcy have been devised. Open opera 
don under direct vision without InterruptioQ 
of the cardiac beat is the procedure of 
choice. The details of the procedure must 
be altered to suit the particular dreum 
stances which exist m the individual pa 
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lung apparatus is ximv advocated. The tp. 
proach throu^ the right thorax is hlgUy 
satisfactory tlW left atrium can be catered 
Just anterW to the pulmonaiy or 
through tbo Interatrial septum. Indsioo of 
the commissures andl separation of the 
chordae can then be carried out under di- 
rect vision- The mitral insufficienc) \vhkh is 
present can be corrected. 

The Mtoperotivc complications associ- 
ated \vim mitral stenosis can be divided into 
those whiedt are primarily associated wdls 
surgery of the mit^ valve and those which 
are associated with a major thoracotomy tod 
an operation upon the heart to the presoace 
of cardiac disease. Camplicstions most com- 
monly encountered primarily related to d* 
operation for mitral stenosis ore diskda- 
ment of dots from tbo left atrium wiUs 
peripheral or cerebral embolization, insaJ- 
vertent production of excessive mitral fasaffl- 
dency with cardiac failure and rcactivatioD 
of the rhenmatic process common to »fl 
Fi*ur» IS KUttsl ftam. Tbs satoior ewnoUs- operations for themnatic heart disease, 
sure ii bdsg by the kmfe beid oo the mdin: Certain complicatiom associated with car 

finger Tb® [omu ihw the tteDodc vnJ^-* vrtth diac and thoTB^ procedures fa general ares 
haicn (d ®I“”*** *®d the hemorrhage- cariUao arrhythmias atdcdasii 

U» I-Sm ctc-l... anoctatS^.vllh dthcr retentioii of broocUil 

secretions or aspiratiem iMicterial endow 
moved prior to tnsertion of the finger It is ditis in procedures in which a valve mi^or 
sometimes necessary to enter the heart aiterv or myocardium has been tocts^ 
throogfa one of the pulrnonarv veins to order pocumothorox due to laceration of the hmg 
to avoid a clot which cannot bo removed during t^xaation or to rupture of an em- 
from the atrial appendage itself physemalous bleb elejctrolyte imbaiance; 

In patients to wbenn difficulty U mrperi pJeuraJ effusion, acute pulrooaary edems, 
enced in opening the valve satisfactorily a pericardial effusion and tampoaode- pul- 
combtoed approach may be used. The index mooary embolism, and renal complications, 
finger is inserted to the atrium to the ustud particularly knver nephron syndromo with 
way A diiattag tostnimeot is th<sn intro- oliguria or anuria usually associated 'rith 
duced into the veotride and guided from traasfusixwi roQCtioo and hypotcasioa. 
above into the mitral orifice by die totra The best results are obtatoed in padeob 
cardiac finger The instrument permits ford who have pure mitral stenosis as an isolated 
ble dilatation of the valve orifice under leston and. who are under fifty years of age 
guidance of the finger at the time of operation. Patients in the oider 

A ri^t-sided approach is desirable to ago grouw are not excluded from operatioa 
KttM patients. After a right thoracotomy toit thoold be very carefully screened. If 
the groove betiveen the superior van® cava there has not been prolocged totractable 
and the right pulmonary veto is dissected. A exmeestive foiluro and if tSere is no ar 
finger Is tntroaaced into the left aWmn Just rhythmla other than atrial fibiillatkiQ, the 
behind the superior vena cava. Since to pa over all mortality rale from operation is less 
tienti with cfitral stenosis the left atrium than 4 per cent Fatalities durfag or follow 
tends to enlarge far to the right, thto j^ve* tog operation result from technical difflcol 
ft good rewto of access to the mitral o^co, tio, such as hemorrhage daring operattoo. 
For these patients with combined lesimu emboUo phenomena or tiom pulmonary com- 
rtf raitml insufficiency and mitral stenosis plications. Of the survivtoz pattonts, ap- 
°Ti/t those who have bod previocs operations proximately 80 per cent wflT have an excm 
f itral .tenods which Vvo not been sue lent result and will bo able to return to 
direct operation using the heart normal activities. Another 15 per cent >rifl 
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tile cusps similar to tlmt In nulmonory sto 
DosIs, Aortic Insufficiency ana itcncals may 
coexist although free a^Ic Insufficiency is 
not common In the presence of Severn de- 
grees of aortic stenosis. 

Subaortic stenosii is of congenital origin 
and may be manifest anatomically by a 
fibrous diaphragm or muscular ridge at a 
variable dirtanco bcimv the aortic valve. 
Generalized hypertrophy of tbo left ven 
tricular musculature la tho subvalvular ro- 
gktn bas also been described os a causa of 
obstruction to the outlet tract of tbo ven 
tride. This appears to be similar in type to 
that seen in the right ventricle, prutiimil to 
the pulmonary vahtj. 

In rheumatic aortic valvulitis fuikDo of 
the commissures begins peripherally and ox 
tends centrally gradually narrowing tho ori 
fice (Fig. 18) CaldficQtioa is a common ac- 
companiment of tho process oven in Its ear 
Her phases before it hoi produced severe 
symptoms. Calcification of the enttre ooitio 
ring in the region of the aortic valve may also 
occur eariy in the process. Fusion of tho 
valve cus« occun ^ a r^milnr process to 
that of omer valvular fusions that is, \rith 
edrana, inHammatory exudate, fibrin de- 
posits, gradual replaoemect and organlxotioo 
of flbr^ tissue. This later becomes cald 
fied, but since, unlike mitral steDovis, the 
periphery tends to becnene calcific and stiff 
early in the proceats, the restoration of floi 
ibillty to the valves by commissural divliioo 


if less often os satiifactoiy as in mitral 
stenosii In somo cases calcification docs not 
occur of if present, occurs only In small 
Qtnounls and lato In tho disease. This pre 
sents a more suitable situation for operation. 
Fusion of tbo commissures is not always 
symmetrical (Fig. lOA) 

Tbo earlier phases of aortic itcooslj may 
be asymptomatic. In this stage there Is ade- 
quate compensation for tho moderate de- 
grees of obstruction by left ventricular by 
pertrophy However with continuing cardiac 
enloigcmont, conduction defects may de- 
velop with tho production of arrhythmias. 
Ease of fatigue; anginal pain, episodes of 
fainting, dyspnea on exertion and congestive 
failure ore the usual symptoms Angina pec 
torts, syncope or congestive failure Is on 
extremely serious prognostic sign Patients 
may die in on episode of syncope. In a 
Stokes Adams attack or in ventricular flbrll- 
latloo. 

The murmur of aortic stenosis is hanh In 
chorMter and is usually heard best over the 
second right intercostal space or the third 
left iatem^stal space. It it rrequently aoeoiii 
ponied by a thrill which is transmitted into 
the necL The aortic second sound Is 
creased or absent There may be munnun 
of acsodated valvular disease. Cardiac ez>- 
largonent is present The blood pressure 
may be nonnaJ or tbo pulse pressure may bo 
diminished. 

\ rays of tho thorax show tho cardiac ill 
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Acquired aortic itaiotiM with one 
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Fitv/9 17 ilRnU kmifflciencT wtth d^ttroctloa 
of t le&Set AittfirUl Watile* with ciMxdu ’Khioh *n 
yutored to ventricts. 


tiflat. \Vhfia thate is generaUxed dUataUon 
of the azmuluj imertloQ of Buturo at se 
lected interval* can nanovv the annu!u» with 
out implaglng upon the ItaifleU of the valv-o 
to rcftore competency of the vaJve {Fig. 
18) In *omo ca*ei the future* are prdfcrabfy 
placed in the annulm in the re^on of the 
conuolxTurei and in odiers these areas ohould 
bo avoidod with the future* being plof^ 
opposite each other at intervals over the 
draimfercaco of the annulus. In some 
it i* iiece**ary to lengthen or shorten chordae 
tendineae or to place nuttres* mtures at 
particnlflr point* within the annulus to se- 
cure proper approximatioa. In the prejooce 
of ectreroa caUificatica or defldmey of 
leaBet substance the additkta of substance 
may bo necessary Mobilimtloai of the leaf 
lets may bo diffloilt and a leaflet or eotiro 
valve may bo replaced with riHcono mbbor 
or Dacron leaflets (Fig. 17) 

This lesion which has been difficult to at 
tack is DOW becoming one of tho standard 
procedure* in which good result* are to be 
antidpated- A* in all lesion* In whldi there 
it major enlargement of tho left ventricle, 
operation i* b^ done before the patient has 
maximal left veotricular cnlargomoiL Op- 
oratlcm should be advised when the patleat 
be^ns to have symptom* or show* sign* of 
Qfijeresston of die lesion. 

r&ults of operaUoQ are good in patfonti 



Fiavn 18 Aortic stenosis. The gradad butcw> 
(ng 0^ tho •cctic outflow tract is departed «Ub dwM- 
■octsted thidmirig aed caldficaticn d the cosps tt 
the pertphesy 

who do cot have irrevenlhle change* ia tie 
left veotrtde. Risk is high in patients who 
have congestise failure which i* nnccotmi’ 
lablo or who have valve* which cannot be 
•athfectorily mobilixcd at operatioo- 

Aoanc yxENOsis 

Aortic itenosis may be congenital, arterio- 
stflerotlc, rherunatio or poitondocarditlc. 
Brucellosis ha* alio been suspected as zn 
eiloJoglc agent The majority of *uch cases 
are probabW rhesnnaiic in origin and the 
exact role of arteiiosclerosl* ia aortic stenexh 
is not entirely clear 

Certain anatomic features of the aortic 
valve are important to a dear understauding 
of ib pathologic lesion*. The root of the 
^rta is continuous with the anterior aortic 
leaflet of the mitral valve. The three cuJp* 
attach at tfadr inferior maigin* to the m>' 0 ' 
cardium of the left veniriefcL coroairy 
arteries arlie from the right and left aortic 
rinuse* reipectlvoly Tho noocorocaty sina* 
lie* portertoly and to the right The left 
coronary artery passe* betw^ the aort* 
and tho pulmonary artery into the atrioven- 
tricular groove, at which point it divide* into 
the anterior detcending and dreumflex 
branches. Since tho aortic root He* deepJy 
behind the puhnooary arteiy and has Iti 
origin la tho nn*ocardium with the veutride 
the annniui of tho valve Is concealed an 
teriorly by tho outflow tract of tho right 
ventrida. 

Congenital valvular aortic stenoris i* a*- 
iociatod with fusion oi the commissure* of 
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to on© or more IcAflcts bccauio of ai 
(odatcd aortic iniuiBcicDcy To avoid tho 
production of aortic insufficiency by opera 
tion in pure lesions. It Is essential that tho 
division of tho commissure* bo accurately 
accomplished. When aortic and mitral dl* 
case coexist, both lesions ore corrected at a 
single procedure, Tho results of open opera 
tIon have been increasingly satisfactory as 
more experience has been gained 

Some surgeons have continued to use tho 
closed approach to aortic stenosis, either 
from abeno through the aortic root, or from 
below through the vcntrldo (Fig. 20) Fin- 
ger fracture combined v.'ith dilatation from 
above has been satisfactory in many in 
stances. Ad\-ocates of the troim’entricular 
approach belie\e that satisfactory opening* 
can be obtained by insertion of a dilator 
through the ventricle and the risk is less 
than in the other approaches. 

It would appear that open operation offer* 
great advantages, portiailarl) in pUowlng 
plastic procedure* upon the valve Itself or 
total valvular replacement when indicated 
'With the advances in the methods for In- 
CTCTuing the mobility of the valve and re- 
coastructioD of the lea£ets by open tech- 
nique, nsk of operation has greatly do- 
cseas^ Those patients with acquired aortic 
stenosis \vho are not in terminal stages have 
an operative risk of approtimately 10 per 
cent Patients with se% ere conduction 
change* and nncontroHable heart failure 
have high mortality rate* with operation. 
Operation should be advised when the pa 
tlent first show* signs of progression of the 
lesion, for this Is mready late in the 

AORTIC REGURGITATION 
Aortic Insufficiency is the most treachcr 
ous of tho acquired valvular lesions. It* 
causes are (1) congenital, (2) rheumatic, 
(3) syphllltlcv (4) traumatic, (6) subacute 
becteilal endocarditis (0) acute bacterial 
aidocarditl*, (7) dissecting aneurysm, (S) 
aneurysm of sinus of 'Valsalva and (9) c>^c 
medial necrosli without dissecting aneurysm. 
The onset of serious symptoms may be rapid 
*fter production of an acute form of fid* 
rcikm or may occur only after many ^*ears 
in the chronic forms. In tho latter type 
symptoms may be manifest early after severe 
myocardial damage has occurred. 

Free aortic insuffidesicy is usually i tw-t 
tied with ease of fatigue, dyspnea, parox 
ysmal nocturnal dyspnea, edema and nn gtna 
pectoris. In its early stage* no symptom* 
may bo present Sudden death duo to or 


rhythmios is common and In those patient* 
witli active rheumatic fever tbero may bo 
severe myocardial domago with impairment 
of cardiac contraction. 

Tlw iHjart Is usuall) greatly enlarged by 
tho time symptoms arc evident Tbo cnlxirge- 
mcnl is duo botli to hypertrophy and dilata 
tion of d>o left ventride, Tbo cauly blowing 
diastolic murmur is usually best heard along 
tlw left sternal border and In the second 
right Inlcrtawtal space. It may be associated 
with a fj-itoUc murmur even though tbo 
anatomic amount of stenosis ma> be quite 
insignificant A ventricular diastolic gallop 
rhyuun Is an early slm of failure. A systolic 
murmur at the apex due to dilatation of the 
left ventricle is common. A diastolic rum 
bltog murmur at the apex is also frequently 
associated and represents the Austin Flint 
murmur of aortic insufficiency in the absence 
of mitral stenosis. Tho blood pressuro shows 
elevation of the systolic pressure and a de- 
crease in the dia^lic pressure. The pulse 
is water hammer in type. The obdomtnal 
aorta and the vessels in the neck ore fre 
quently violently pulsatile. 

\-ny examination of the chest shows the 
characteristically boot-shaped heart when 
estreme left ventricular enlargement with 
dilatation and h>pc!Ttropby is present The 
aorta shows var^g degrees of dilatation 
and, on fluoroscopy marl^ pulsation with 
rapid expansioD in sj^ole and collapse in 
diastole f * 001^0 roci ) is noted. 

The electrocardiogram shows left ven- 
tricular mlorgement and/or strain. There 
may be abnormalities of ventricular or atrial 
conduction. Varying degrees of heart block 
may bo present, as well as signs of mj-ocar 
dial ischemia. 

Once tho patient with free aortic inmffl 
dency with a diastolic pressure of less than 
50 has begun to show signs of congestive 
failure the average prognosis is for two 
>eari or less of life. If the aortic Insuffl 
dency has been rapidly pnxiuced by rupture 
of a CQip or trauma, prognosis is for an even 
shorter time. 

Since the treatment of aortic fnsuffidency 
Is still in Its early phateii, the first patient 
having been treated leu than seven years 
ago the criteria for operation are changing. 
Patients should be sdected who have evi- 
dence of free aortic insufficiency with 
marked lowering of their dlastnlio pressure 
and major cardiac enlargement, and who are 
begiiming to have early signs of progression 
of their lesion. The majority of patient* sur 
glcaUy treated to date have had Austin Flint 
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bouette with evidence of Jeft %*cntric«l 2 r en 
largement TtUs enlargemeQt Ij usually not 
as gieat in puie aortic itenoxls as it is in 
aortic insufSdcuCT ca- in combinwl aortic 
stenosis and insufficiency In vaivuUr aortic 
rtcnoiit of eitber the acquired or congenital 
type there may be some poititenodc dikta 
tlon of the aortic root visible on the right 
cardiac border Calcification of the aortic 
valve can frequently be demonstrated in ac 
quired aortic stenosis by fluoxoacopy 
Cathcterizatioa of the left heart bv the 
tnmsbraochial left atrial or left ventricular 
percutaneous route shows a pressure gradi 
ent between the left ventricle and the aorta 
and elevation of the left ventricular pres- 
sure. In the presence of extreme failure the 
left ventricular syitoUc pressure may be 
lower than expected and this !cv*el nsay be 
nmch lower man it had been prior to the 
onset of failure Direct aortic blood pressure 
tracings show characteristic contours in Um» 
presence of serious degrees of stenosis The 
critical orifice slxe for the aortic valve 
would appear to b« 07 so cm. 

Patients na>rt suitable for operation sire 
those who show onset of symptoms such as 
syncope, angina, progreulve fatime dvsp> 
nea or evidence of myocardial failure wbi^ 
responds to tatenstve medical treatcncQt Pa Flfuf* so Ck»ed spunsach ts urtk; vulva k 
tloits who are in the terminal phases of the a»*xa of « dikior fntroJuced into the left vrooitie. 
with advanced failure which cannot 

be controlled medically have an eitromely celleot The procedure can also be accom- 
scrious prognosis with or without operration plisbed under hyjwthennia, but the time 
and should be offerfd operation onlv with safely available under these condziions ii 
the understanding that it carries an ex short and is less satisfactory Cardiac arrest 
tremeiy hl^ risk. Surgical risk is least when by drugs, anoxia or cold may be tued, but 
the patient is treated at a time whan he It operation is osiudly accomplished without 
sboT^g prc^reislon of his lesion with good these adfuncts 

medical tbempy but while he still can be Subaortic stenoals is treated satlsfactorib 
adequately controlled. by mi approach to the obstruction throogfc 

CmgenJtal aortic valvular stenosis is the the aortic root With the patient oc cardix 
most amenable of the aortic valvular lesions pulmonary by pass the aorta is opened, the 
to surgical approach. With inflow ocdiuion normal valve is retracted and the ohstruc- 
and total hooy perfurion the aortic valvo tion in the ventricle is visualized and re* 
bo approached either through tho right moved by excision In some cases the area 
thorax or oy midiine sternotomy of obstruction rnay be a considerable dh- 

Under total body perfusion the aorta is tanee below the aortic valve, but It can be 
ciamped just praxirEAl to the tnnorotnate sattifactarily yituaiiiod. 
arteiy sad aortotomy is performed Just Acquired aortic stenosis o0en difficulties 
above the valve. Tbe rudimentarv line* of to the mobiiixatico of the valvo when ext®- 
tbe commissures can be identiBea aod the rive calcification of tl«s valve is iH-esent 
valve opened to essentially normal slxo after (Fig. 19A) The direct approach mroogb 

thfl hoi^ has been filled with blood and the aortotomy as ta congenital aortic steno^ 
rtironjjv circulatioo resumed (Fig. ^B) If has permitted reconstruction of the vaho by 
fTMtislons are properly made, no tnwiffi faicirioo along the commissural Itae* and re- 
!w-v results ina the gradient across the moval of the calcific deporiu la the base of 
” iJc abolished. The risk of this procedure the aorU to satisfactorily mobilize the valve. 

gitjenvsly low and the results es In some cases it is necessary to add sub- 
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jlnddcnt Iciioni wch as coarctation ans 
DTTcctcd at tho operation for aortic iniulH 
kney 

The present juxgicaJ correction of aortic 
ttuffidency has followed three general 
lethods iiuertlon of a rigid procrtbctic 
ortic vaho into the dlital portion of the 
escending arch reconstruction of the \’nlvo 
nd/or aortic root, and Insertion of cusp 
al\‘ej to replace one or more leaflets Tho 
loU \Tdve prosthesis has been widely used 
t is inserted into the descending aortic arch 
irt distal to tlw left subdo’ian artery This 
iroithesii is composed of a Pleriglai diam- 
>cr and a silicone rubber ball. The val%’o is 
aalntniiied In position by “multiple point 
Imtion" which utilizes Nylon rings to osert 
iressuie at many individual points around 
he circumference of the aorta (Fig. 21) 
fhe procedure Is done throu^ a left tho- 
•ocotomy indslcn which gives cosy access to 
ho correction of other lesfoos such as mitral 
ctenosii and coarctation Tho nKirtallty rate 
Allowing this procedure has diminished and 
It present approifinates 5 per cent CompU 
:ntkias following this procedure ore uncom- 
awn, but embol^tion and aneurysm forma 
tioD have been reported A mod [fl cation of 
the ball valve for insertion in the subcoro* 
oary arter> positkn has been dovish 
Direct procedures upon the aortic val%e 
and the aortic root have been developed to 
tneet the particnlar anatomic causes of aortic 
vaho lealage. No sfnelo procedure is ap- 
plicable to all types of aorfc insufficiency 
These procedures utilize extracorporeal cir 
culatfon to obtain a bloodless aortic root. 
XlidHne sternotomy is the usual approach. 
Before the ascending oortB is opeaed the 
tiest Is flUed with carbon dioxide to mint 
mize tho danger of tra pp ing air in the heart 


with subsequent emboUjation. After the 
aorta Iras bcCT opened the valve Is inspected 
to determine the type of deformity which 
may bo present In the valvo leaflets When 
tlN} aortic annulus is dilated and the cusps 
oro minima])) deformed rcmo\'al of the non 
coronary cusp and suture of the commissures 
of tbo rcmoInJng cusps will totally correct 
tho aortic leak (Fig. 22) Slmllaily If the 
itoiKoronaiy cusp Is marVedly deformed and 
iho other cusps ore Intact, removal of the 
iK>ncoroaary cusp will bo curativo. In roost 
cases in which the commissures are sep- 
arated but tho leaflets arc still mobile ap- 
proxlmatlon of tho commissures by sutuio 
produces good results. 

When s^ous deformity of a single coro- 
nary leaflet is present, this leaflet can be re- 
placed with a self-sealing silicone rubber 
leaflet {Fig, 23) In slilT other Instances, 
substaitM may be lost from one or more 
cusps and this moy bo replaced with com 
prised IvaloD or silicone rubber with an 
IvnloQ baso without replacement of tho total 
cusp(Pi&24) Total valve replacemait with 
thrw seu sealing cusps incorporated Into • 
single unit has been accomplished experi 
mentally and modifications of this technique 
will soon be used clinJcnIl) (Fig. 25) 

PerforaboD of a cusp or rupture of a cusp 
can be repaired under direct vision either 
by direct suture or b) use of a cloth patch. 

Aneurysms of the sinus of Valsalva ore 
treated by exxdrion and reconstruction of the 
aortic wall at the origin of the aneurysm. 
Buptured aneurysm of the sinus is treated 
shnilarly with closure of tho opening Into 
the atrium or \entricle. When dissecting 
aoenryim is the cause of the aortic insuffl- 
deacy closxue of the laceration of tho 
inner U)’en of the wall can be accomplished. 
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FifunSl Aartte iimifficieocy co«rc*«kw <rf d* *orU awml<rf by rcwrtk® rf 
tioQ of •ortfc *atD#raft *oa » pt**tlc v»Wm- i«i*lbe«U. 8<lw l* »}iowa th* pl^t n btH-vtlve pro*tb«i* 
ths 'aralUipie pdol’ fbndoo nofs. 


munnun and iiga* ol congertive fafluro of 
vtjrylng degree axtd most have had ajig(i-ia 
pectoris. Patients who ore In the tomomal 
phases of their disease should not be offered 
opcraticin, except os desperate risJes In this 
phase of the disease, their myocardium is 
tisuall> irreparah}> dajnaged and cannot re- 
cover fa s^te of hnp«JVWJ«3t fa valvular 
(uncUott. PatlraU who hnvo fad acute rup- 
ture of tbo curp rbould bo treated ar aoon 
a, practise! by operation becanio of the ei 
bad prognodi rvith nam 

Eveo- eSurt rhcaJd be made m 
d» patiwtt to determine thoae 
S^adMV of tbefr iWnado prucon. Pa 


tifflats with acatic valvular lerioos tolerate 
operation very poorly if the rheumatic proc 
css is active 

The optimal patient for operatioo Is ooo 
who is under £f^ five yean of age, with no 
more than moderate cardiac enlargament, 
but who has begun to have symptoms. Those 
patients who have had rapiil productfoa of 
severe aortic fasufBcieiKy should be offered 
operation very early becaose acute aortic in- 
suffideacy carries an extremely poor prog 
nosii with cooservative manageartent \Vben 
muitivalvular disease, such as combined 
mitral disease and aortic disease^ U presenU 
combined operatioo is advised. SimiJarl) 
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airdial and mcdlaitlnal arteries) can form 
additional cotnmunlcaHouj ^v^th tlw coro- 
nary circulation and occasionally the entire 
cardiac blood supply roa) bo derived from 
extTttcoxoiury tourcei, 

Surglod efforts to correct tho effects or 
coronary artery disease liavo tuten several 
fonns. These Imvo IiKjuded attempts to (1) 
do\*elop coDatemls by vascular grafts or by 
pericardial adlicilom to the myocardium, 

(2) stimulate natural anastomotic channels 

(3) decrease tho inddcoce of ventricular 
fibrillation b> nerve section (*1) increase the 
blood myocardial contact time by obstnic 
tion of tlw venous outflow tract, (5) reverse 
the \cnous circulation with arterloUzcd 
blood, (0) direct ren>oval of obstructive 
lesioas In tbe coronary arteries. 

At tho present time several operations oro 
in widespread use. Tho simple procedures 
have haci wider application since they have 
lower operative risk. These Include ligation 
of the internal mammary artery distal to its 
pericardiophrenic brancK, and simple peri 
cardial poudrege with talc or asbatoa. 
Neither «rf these procedures bos been shown 
to be ni>equtvo^y helpful. Both proce- 
dures, hmvever appear to have features 
which recommend them for selected cases. 

jkisny different surgical methods havo 
been tried to produce vascular adhesions be 
ti\'een tbe pericardium and the myocardhun 
In order to introaso the flow of blood to the 
heart muscle. Tho cplcordlum has been 
shown experimentally to be a barrier for 
the ingrowth of blooi vesseb between these 
tivo structures. Most observers now belime 
that It is necessary to remove tho eplcordlal 
barrier by physl^ or chemical means to 
secure adequate development of vascular 
cQmmunl cations. Abrailoij or raicardiolysis 
also develops cornmunlcatloni between tho 
right and left coronaries to obtain a more 
equal distribution of tbe blood flow 

foudmge procadures cambiaed with (he 
eplcardiolyxli utilize talc or asbestos to stim 
ulate tho development of v'ascular enmn^nni 
c fl t io t n. Tlje combination of poudrage, epd 
cardiolyili and HgatioD of tbo gr ea t 
vdn, or partial ligation of the coronary sinus 
is a single procedure which is frequently 
advocated. 

Revosal of drculatloo by anastomosis of 
a systemic artery to the coronary sinus bos 
beaj used, corahlned with partial ligation 
of tho coron^ tinos distal to tho point of 
■naslcanosli. Tnij procodoro has been asso- 
rted with considermble operative riil. and 
is not vvidely used. 


llcsection of tho anterior plexus has been 
sliown to decrease tlic Indclcnco of vcntriai 
lor fibrillation following experimental liM 
Uon of tlw dreumflex coronary artery or Uio 
left anlcrior descending coronary artery 
There is considcrubla evidence to show that 
ventricular fibrillation docs not occur ooicly 
as a result of canllac Ischemia and that 
neurogenic impulses, or currents of Injury 
In iJw myocanllum mediated througli the 
anterior cardiac plexus play a role In tho 
development of fibrillation 

ImpiantaUon of tho isolated intermd mam 
maiy artery into tho myocardium, leaving 
two to four of Its terminal branches unll 
gated, has also been advocated as a method 
of inCTcnsing tlio blood supply to the myo- 
cardium. It has been shown that such im 
plants are patent after prolonged periods 
and that anastomoses develop between the 
Implant and tho branches of tbe coronary 
arteries. The results of this procedore com- 
bined with epicardiolysii or tbe heart and 
soqvetimes with ligation of the great cardiac 
veto have been promising. 

The success which has been obtained la 
the treatment of obstruction of peripheral 
arteries by endarterectomy has 1^ to tbe 
appUcatioo of this technique to the coronary 
vcuels. \Vben a localized obstruction exists, 
this may be removed along with the thick 
ened Intima of the vessel Localization of 
tbe point of obstruction is obtained by 
means of retrograde aortography and UHlng 
of tho coronary arteries torougn tbe aortic 
root. Tbe injection of small amounts of coo 
trast material foDowing the tprmhiflrinn of 
systole rives excellent coronary arteriograms. 
This technique utilizes tho electrocardiogram 
to trigger the injection and the radiographic 
exposures, live use of an image ompufler 
ts tho following of the contrast me- 
through the coronary circulL Some 
workers have employed momentary oardlac 
aiystoie mduced by tbe infection of acet>/ 
choline malting the Iniectian into Um aortic 
root during the penod of asystole. Tho re- 
sults of coronary endarterectomy have been 
encouraging, but It is still too early to evalu 
ate them. 

Patients who are most suitable for opera 
tion are those who manifest severe an gfna 
pectoris which Is not controllable by mem^ 
means and those patients in the younger ago 
groops In whom tbe prognosis is serious. 
These indications will gradually be extended 
as the benefit of operation is more fully 
demonstrated. An increasing number of pa 
dents previously incapacitated b) coronary 
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FtgunHS. RqjUoementoftimsladiKi^ 


FifBTt 34 AiltfittoD oi nlwUnee to ■ KXired 
IffW . *nd( «dditinn to the vilw pcnniCi the WActi 
to agalo f fm > >eaL 

the valvular lesion corrected and tbo aortic 
root reconrtnicted or replaced, 

IVhcD the indirect method loe the cor 
section of aortic ittfuIBdeDcy b used and 
tbo plattic valve b placed in the dbtal ardi, 
the from 6>e upper extremities remains 
reffurgrtant In ipito of this, marked im- 
proveroent has been manifest in MsentiaHy 
ill of the podenb who have had successful 





Figur* S3 CiDp-type \t)vc for rrplKTOWrf of 
aortic ▼a]v& 


Oper a tioos of this type IVbea *uceesrfo3 
repair can be acmmpiiibed by a direct oper 
atlon, blood prasurc* return to ootmal b 
all citremiUe* \ largo number of ptbenli 
nmv have had direct repair The riri of 
direct operation it greater than with tic 
P*^vlouj type but b steadily dccreatlng It 
b now possible to repair or replace the db- 
eased aortic valve by direct nwin* in almost 
aD cases. The results of this type of opera- 
tion are eotcellent \vllh restoration of aw®- 
tlnlJv normal dynamics. Operation b ad- 
vised early and in these cates direct recoo 
struction of the valve be accomplbh^ 
with great safety 


CORONAEY AJITER\ DISEASE 
Obitructivo disease of the coronary tr 
terios, with the resultant decrease in rojo- 
cardial blood Bow b one of the princ^jd 
causes of death. Coronary oeduxton causes 
death by one of the foIIo^v^ng mechanbne 
conaestivo faHure ventricular fibrillation, 
cardiac aneurysm, perforation of the inter 
ventricular septum and rupture of a paplh 
lary muscle or chorda tcwiina. 

Anastomoses betiveen the right and leH 
coronary arteries are present to a varying de- 
gree In different indiWduab With the de- 
velopment of ohstructioo to a coronary sr 
terv the coHatcral channels between the 
right and loft coronary vesseh ma> increasa 
Eitracoronary oollsteralf (bronchial, pcsf- 
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dccclcmUoa- Penetrating wthukIj may al« 
gi\*o ri*c to oDcury’jm but more coramooly 
give rUo to puliating hematoma or ortciio- 
vcnoui fiitula. Thoto aoociated with iwn 
penetrating injuries uumlly occur juft distal 
to the left subclavian artriy and lend to be 
modcrato In size. 

Mycotic aneurysms ossodalcd with lnfcc« 
tlous processes are seen throughout the os- 
caading portion of the aorta In the trans- 
verso aroL Tboy ore occasionally seen in 
major branches. Following septic embolism, 
they may be found in any arterial \tssc1 
Dissecting aneurysm is believed to bo as- 
sociated with medial cystic necrosis of the 
aortic walb A dissecting aneurysm should 
bo dlstingulsbed from a leaking or ruptur 
fng aneurysm of other types Dissection is 
associated with the establishment of a sec 
ca>dary himen In the media which communi 
cates with the true himen threu^ a break 
in the iDtima- As the dissection proce ed s 
the two coats are further separated to a 
variable degree by the hk»od imder systolic 
pressxue. R&^tiy of a dissection thnu^^ a 
second opening in the totima Is frequently 
associated with rpoataoeems cure. ma 
jorlty of diisections begin in the ascending 
aortic arch. A cooilder^le number of su<£ 
dltsectiooi ho^s'ever begin at the level of 
the left subckvlaii artery When the dissec- 
tion begins vety low in the aiceodlng aorta 
at the level of the aortic valve, aortic in 
suSctency may be associated. SlmUorly in 
this location the coronary artery may be 
ocdiided or avubed. 

Aneurysms of the aorta and its major 
branches are serious and progressivQ le 
sioos, unless surgically treat^ mey are at 
most nniveisally fatal Tbs Incidence of the 
various types of origin of aneurysm varies 
with the local incidence of syphilis. Prog 
noiis in all such lesions Is poor but varies 
with the etiologlc basis of tne onemysm. It 
is uncommear for a patient with aneurysm 
which is of suffldeot riM to be detectea by 
physical examioatioD or x ray to survive for 
more th a n five years after its disco>ery In 
dividual cases of prolonged survival In pa 
tlents with large aneurysms have been re- 
ported, but these are eiceptioiiaL Smaller 
anetnyuns within the thorax seldom produce 
symptoms and are usually discov er ed by 
routine x^y eiamlnatinn Aneurysms of 
largo size may produce symptoms of vary 
fag degree. These are duo to the encroaca 
malt of the aneurysm upon suiroundhtg 
structures or distmtion of the aortic wall 


principal symiptoms include pain in tho chest 
or back, cou^ due to bronchial or tracheal 
compression fever from pulmonary Infection 
secondary to bronchial obstruction, bemop- 
tysU hcmatcmcsis and dyspnea. 

There may be no physical li^ which 
are abnormal There may bo evidence of a 
mass in the thorax or mediastinum atelec- 
tasis congestive heart failure, evidence of 
superior or Inferior vena caval obstruction, 
nerve rt»t compression, peripheral emboli 
zntlon or evidence of a pulsating mass in the 
mediastinum or thorax. Murmurs or bruits 
may bo present but are most frequently 
absent. 

\ ray examination shows abnormal dllata 
lion of the aortio shadow with intrinsic 
pulsations on fluoroscopy In syphilitic aneu 
rysm there is a characteristically linear cal 
dficatioD in the ascending artdi. In the lower 
portion of the descending aorta the aneu 
rysm may lie behind the caitliac sbadmv 
and oblique or lateral views may be neces- 
sary to delineate IL Angiocardiography and 
retrograde aortography may be helpful in 
delineatiog multiple masses and in differ 
entlabng sacruUr from fusiform aneui>'xmi 
Di^reutial diagnosis of ^nn***^ which lie in 
juxtapodbon to the aorta may be difficult 
without angiocardiography since these 
masses may appear to pulsate because they 
transmit me aortio impulse. Technical de 
velopments ha%'e made possible the removal 
of essentially all aneurysms, providing there 
Is DO systemic contraindication in the form 
of the patients general condition or other 
more serious disease The treatmeut of 
choice is resection and replacement by a 
plastic cloth prosthesis. In exceptional In 
stances freeze-dried homografts ma y be 
preferable. Tho older methods which have 
included winng and wrapping, sderosfag 
agents and electrocoagulation seldom flrvi a 
place in the modem treatment of tilt dis- 
ease. 

Saccular aneurysms offer the simplest 
problem in treatment. These aneurysms usu 
ally ha>’e a narrow rip^rV which opois into 
the aorta with an orifice of I to 0 cm. in 
diameter After tho aneurysm Ka« been dis 
sorted from its surrounoing structures a 
damp can be applied across its base, includ 
ing fa It the normal aortic wall bejTMid tho 
sac which can then bo excised. The lateral 
opening is c l osed by sutures. In some cases 
there is such an extensive favohement of tl^ 
aortic waD that it is preferable to remove 
the foil diameter of the aorta and replace it 
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Fifur* SS Vootriculxr AoeurycuL The edges erf dM sncuryira sre fibrous (troog Tbe nitnted verdrkobr 
vnU is sbosm tfCa reanv-^ erf tbe w myri P- 


disease ar« being returned to active usefuJ 
live* by turgical treatment Tbe retuJti of 
Internal mammary artery Implantation are 
particukriy ftriling. 


rjE^micvijR AysvRTtii 


Ventricukr aaeorynn is a compUcotion of 
coronary artery dii^e In tbe immediate 
pocdnfarctioQ perkid, tbe aneorytro may 
rupture, but after fibrosii is estsbluhed rup> 
htre is rare. Congestive heart failure btnv 
ever is a commoQ accotopaoimest of large 
aikeuTYsms. Tbe loss of eficctite contractfon 
and tne paradoxical EiUng of the aneurycn 
appear to be ligntficaot contributing features 
in this faihire. 

Surgical oorrectlon is aODOmpUsfaed by dl 
rect axdsloD with total by pass of the heart 
The edges of the aneurysm as It ioins the 
ventrlcuiaT muscle are fibrous and strong, 
Reconstructiem of the ventricle is eattecoely 
satisfactory Clots which may be present in 
the aneurysmal sac can bo removed with 
safety Risk of operation is low 


ANEUllVSMi OT THE AORTIC ARCH 
A^^) THORACIC AORTA 
Aneurysms of the aortic arch are of she 
prindpai types syphilitic, congenital or 
terk^erotic. traumatic, dissocttug and my 
ctrflc. Syphilltio aneurysms are most comuKin 
In the ascending aortic arch but may occur 
in tbe trans'‘«se or descending duracic 
aorta. Less frequen^ they occur in the 
aMomlnal aorta. While these are frcOTcnUy 
Wajiied and laocukr they may involve the 
Bitlw ucrodiDg trance unJi to . 

In toliil d™ “>i *“'■* “■ 0I«ilnS 

UkU "Mch U oulfo nm£ 


a considerable portion of tbe aortic efatoa' 
ference. Fusiform oneuryims of tbe asceni 
ing arch frequently involve the aortic sd- 
Diuus and are aaso^ted with aortic insnS' 
daicv The presence of lineair calcium 1 b 
tbe dcscoading aorta is a frequent finding b 
syphilitic aortitis and may be belpfol in » 
taoUshing tbe diagnosis. 

Congeidtal aneurysms axe relatfvd) aft- 
common, except in tbe sinus of Valsalrt 
Aaeurytzns of tbe sinus of Valsalva tessd to 
elongate dcuvowaid into tbe region of 
right atrium or dio right ventre. IVlw 
rupture occurs, it mav b© either into d* 
right atrium or into tko right ventride Cf 
occasionally tbe rupture may occur into the 
left ventrido. 

In CDirctation, the aneurysms which sie 
found in tbe aorta and intercostal vessels art 
r<u«l> meseot at birth but develop Uter 6 ) 
Ufa aloKTUgh they may bo appareat as etriy 
OS six ycaru Other developmental ahnormaU- 
ties of tbe aorta may gl\Tj rise to anearysm 
dtber in youth or later Overt or occult Mar 
fims syndrome and other forms of n)ed» 
degeneralloti fad into this category 

Axteriosderotio aneurysms may involve 
aity portlott of the thoracic aorta. These 
te^ to be almost exclusively fusiform io 
character although they may be multiple 
and gbo x ray appearance of sacculaticos. 
Arteriosclerotic anearynas tend to ia»'ohe 
large porttoai of the aorta and are axsocisted 
with generalized dilatation of the aoriia 
diameter in some individuals. Tortuosity and 
elcnMtlcm of the aorta are sometimes exxy- 
fusea with true aneurysm. 

Traumatic aneuiysmi arc usually assod 
ated witij aoapenetratiag infurioi of th® 
chest in which there is sudd« and rapid 
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occurt, the heart beat rcstarti and wiven a 
wtUfactory beat Ii obtained by pan 1 j dli 
continued 

By tlie u*o of ooo or a combination of 
tbeto mcthodi it ii powiblo to resect emm 
tially qU ancuiysmi of live thoracic oorti and 
to replace them by proilhescs. Ancuryints of 
the ascending ani tnum'crse arch and cn 
tire arch arc still dilHctdt problems. Ancu 
Tyrrra of the descending arch can bo re- 
sected \vitb a low mortality rale. 

Rupture of on aneurysm is seldom im- 
mediately ^tal but is on acute surgical 
emergency The dlagnoiii of Icakago or rup- 
ture is the prelude to death. In a liigh per 
centage of eases, the diagnosis can bo mado 
sufficiently early for surgical treatment to 
bo hl^y effective. Hesitancy and csccxiU'o 
dela) lead only to disaster 
Dissecting aneurysm bos a more rapid 
course and more specific symptomatology 
than other types. These ore trequcntly seen 
in a younger age group than ore aneurysms 
of the arteriosclerotic or syphilitic typa If 
le-en^ does; not occur sur^v’al is extremely 
ram lliere is usually an adequate period be 
hveen the onset of symptoms of dlssectioo 
and occurrence of death for surgical therapy 
to be uDdertoIi^ Dissecting aneurysm 
sometimei presents itself with dgos of ob- 
struction of one of the maior vesj^ of the 
extremities Obstruction of the subclavian, 
carotid or iliac vesseh may produce signs of 
ischemia in the area invnlv^ As dissection 
It may also ^ve rise to an ab- 
mass which Is pulsatile and sugges- 
tive of an abdominal oneuiyam of the or 
tEriosderotlc type. Onset of dissection is 
usually heralded by sudden severe pain 
which tends to radiate through the back, up 
Into the nock or downward olang tbe course 
of the thoracic aorta. AVhen tbe nhcinmlnnt 
aorta is also involved a secoodary complaint 
may be pain in the abdomen or in tbe legs. 
Differ«ices in the vohinae of the pulse or in 
the blood pressure on the tight and left sides 
may give a due to tbe proper diagnosis. 
\ ra^ of the chest may show enlargement 
of the aortic thadmv to the ri^ or to the 
Irft Immediately after the onset, the aortic 
shadow may not bo markedly abnormal, but 
^ period of several hours or days tlu« 
may diauge markedly Angiocardiography 
show a double lumen or an irregular 
dilatation suggestive of aneurysm. 

Operation is Indicated as soon os the dUg 
nods is made. Diagnosis of dissecting aneu 
“ *1*0 a surgical emergency \vhich 
requires immediate preparation of the pa 


Uent for operation Tho usual procedure is 
to produce a nxmUy point nigh In the 
thoracic aorta. Left thoracotomy Is per 
formed ami tl» first portion of tho descend 
ing aorta is freed from Its surrounding struc- 
tures. If tlw origin of tho dissection is in 
tho protlmal aorta no attempt Is usually 
made to seek the point of origin If the 
ofigia Is ut tho level of tho left subclavian 
artery tlw aorta proximal to this point is 
normal the area which include* tho i»int 
of origin U freed so that a damp can bo 
placcuptoximal to it When tho descending 
aorta is cross-clompcd, the double lumen of 
the dissection is visible. The blood is evac- 
uated from both chambers and on the prox 
Inml sido a segment of the inner is 
removed. This permits the entry of blood 
into tho truo oc^c lumen at this point In 
tho distal segment, the false lumen is ob- 
literated by suturing tho intima to the media 
with multiple suhues. This converts the dis- 
tal aorta into a single-lumen tube. Tbe re- 
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J7 Aortic toauryno rf datceocbag gndi. 
Ebni h tuppUed dkul to the «atic cUmje by « 
pump which rwoffm cayreaHed bk»d Cram the 
feft ttriom end rapUco* it by wjv of Uw femoral 
ertefy 

with a pnadtaU Teflon or Dacron nu 
teriali or the leamleu akitlc tvpe arc pre- 
ferred for this purpose. 

Fuilfann aneurytrai which Involve iho 
d e s c e ndin g aorta or traumatic anctuyuni In 
thii urea are also excised and replaced with 
a prorthesis of the type described abme. 
Since occhuion of the oesceodlng aorta can 
not be safely maintained for more than 
thirty mlnuteJ without damage to tho spinal 
cord or other peripheral viscera, coohng the 
body to 30 C. is used to proloog tliij safe 
period of oedu sioo . With the anemysni iso- 
lated and all its branches llgatesJ and divided, 
the Qcnta can be occluded above and belmv 
the lesion and die involved area exdsod. A 
nrortbesii is then sutored to bridge the gap 
between dio divided ends of the aorta 
Xheje two anastomoses can usually be coro- 
pleted within twenty minutes When the 
aneurysm is very large and Us resection 
esnuot bo safei> accomplished without in- 
tenrapaon of the drculaticsn, blood may bo 
(hunted around the aneurysm to aHnw pn>- 
lottg^ clamping of tbo aorta- Several moth 



F^jCura 38 Rracctioo of a thowio aertk: tM*- 
lymi involving the left »ubcUvi*a artery ia«y be k 
comoltshcd by the ihuntfni todurifjoe. Bkod b Bp- 
pJlni to the lovver thoraefc mxU tfarough • piutie a 
heterograft by-jum while the aorta i> occlud^ 


ods ore used to achiervo thji- A catheter nar 
be placcsd into the left atrium where oxy- 
genated blood can be withdrawn bv graviiy 
Into a pump which then propels the Weed 
boeV into the arterial system through i 
catheter in the femoral arterv (Fie. Sf7) This 
xvithdrawal of blood from the left atrioa 
reduces the load on the left vtotride x?bifc 
the aorta is clamped and at the same fleas 
supplies blood to the viscera distal to the 
aneurysm. An alternate procedure for A* 
shunting of blood etnployi the suture of * 
prosthesis or graft to the side of the sorts 
proiimnl to the aneurysm ami the other ed 
to the aorta distal to the aneurvsm {Fit 
28) Circulation is then maintained ihrm^ 
this temporary shunt during the period of 
occluilc® and rettoration of the circoUti*- 
At the conclusion of the operative procedure 
the shunt is removed- 
/Vncuiysmi involving the trtnsvcTM arti 
may be removed by means of a similar iy> 
torn, but oao which includes additfaw 
shunts to supply the brain by cannuIaUoa of 
the head vessels during the period to whki 
they are occluded (Fig. 29) An addittaal 
method employs total body cooling to • 
point of caruiac arrest. When the body teffi" 
perature has reoebed 18 C. the ptoibnsl 
and distal portions of the aorta are clamped, 
together with all of the hranchm Tbe ancu 
sysm is resected and the prosthesis sutored 
in place. During this period tbe extracor 
poreai circuiatfen is itoppod. Foilowicg 
pl*x*m6nt of the graft, toe drculatioo h 
^stored by means of the ertracorporesl 
heart lung and the blood ij warmed to ns- 
storo effectfvo cardiac action. As warmiog 
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ducQ murmun auociated with otJ>cr ntUvu 
lar lalon*. Metastatic tumor* may be asso- 
ciated wltli pericardial effusion and tumor 
rv»lU usually be isolated from this fluid. 
Myxomas of the utrhim oro prone to gIv*o 
rise to emboli Such emboli when rcroovtd 
from the peripheral \‘cs*ol* »bo\v a gelatinous 
character which Is quit© duuuctcrlitlc. 

Piiroaiy tumor* oi the heart ore best ap- 
proached by open direct vision operation. 
With utilization of total cardiopulmonary 
by-pass, the involved chamber usually tho 
left atrium, i* indsed- After aspiration of tho 
blood in tho heart, tho tumor is visualized 
and removed with a portion of the surround 
ing musde. This defect Is dosed by direct 
suture. After the heart is refilled wldi blood 
it can be permitted to resume Its normal 
function. Exdikra of that portion of the 
septum or cardiac wall to which tho tumor 
u attached can result in complete rrinovoL 
Tnmon of tho ventrido may bo approadied 
in a similar manner with excision of a por 
tion of the ventricular wall Malignant tu 
rooa of the ventricle however show in 
vasioQ of such large musde masses that total 
removal Is freqnently impossible. Angktcar 
diograpbv and dnefluoroscopy ore fre 
cmently helpful in localizing such intraenr 
diac tumors. The promosis after removal of 
benign tumors is excelleQt 



Ftfur* 32, PedoDculated myranAiouj Himrw of 
w itiiuin, wtfci pwtly obitracted the mUi*l 
Ttdi type of tuiDOc b p*rtk:iil*riy foe 

renwvtL 


aVRDIAC ARREST 


Cardiac arrest Is tlio general designation 
for tho sudden cessation of an cScctivo heart 
beat occurring most often during anes 
tlicsla or surgical oixiratloo This is on 
emergency wlilch every physldon must cx 
poet to meet and for wlilch be must have a 
positive plan. It is Impcmtlvo that every 
surgeon bo fully aware of tho problems of 
cardiac arrest and the mechanics of cardiac 
rcsasdlolion It demands immediate and 
definitive octlon to save tho life of the pa 
Uent TIhj well prepared surgeon can ex 
pcct to restore an effective beat with sur 
viva! of tho patient in a high percentage of 
eases. While acute cardiac arrest most com 
monly occurs in tho anesthetized patient, it 
may also bo seen in the immediate post 
operative period associated with tho passage 
of a nasopharyngeal tube removal of the 
endotracheal tobe or other pbaiymgeal or 
vagal stimulation. 

The major factors precipitating arr es t ore 
hypoxia, hypercapnia, hlo^ loss or anemia, 
overdose of oneAhetic agents, cardiac dis- 
eases with cooductioo d^ecti or coroaaiy 
intofBdency and vagal or glossopbaiyngeal 
stimulation. 

Adequate ventilation and the prevention 
of the Qccumalatioo of carbon dioxide by 
the anesthesiologist ore the most important 
preventive measures for this disaster Tho 
use of an electrocardiograph monitor should 
bo routfno in all patients who are known to 
have serious heart disease. 

The term "cardiac arrest" indades asyi 
tale, ineffectiv'e contractions and ventricular 


fib ri llatiogi, since all result in cessation of an 
effective heart beat The differential dlag 
nosis between these is made only after tho 
thorax has been opened. 

Tho diagnosis of cardiac arrest is mmipt 
bv tho absCTco of the blood pressure and tho 
absence of a palpable major peripheral 
[wise If the anesthesiologist cannot obtain 
a blood pressure reading, the surgeon should 
immediately palpate the most accessible ma 
jor blood vessel. If tho surgeon ha* the ab- 
dosnen open, the aorta or illflr arteries pan 
bo felt The anesthesiologist should con 
standy check the patients carotid pulse dur 
Ing all procedure*. If this suddenly ceases 
to be palpable and the blood pressure 
not bo obtained, the dlamosij of cardiac 
arrest must bo presupposed. No time should 
bo wasted in attempting to obtain an elec- 
trocardiogram, liste^g for a heart beat or 
other timo-ccnmimlng procedures. 
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f’igtfrt 30 A dteeciing cmirytsi critiAg io tfao 
uceoding (uxtk diowi the chtncteiiiiic ckmbte 
Vomex Tnujscctmn o( the aorU data} to the left fub- 
davtan artery vertuts the ertabbihmmt of a re- 
entry (fte dotible lames li obUleratad diitaDy 
by appftariiuiHoB of tha two viOa. 

zDOva] of tile iotinui also leove» a xtoglo 
himen pmxiinally Tbe aorta jj now reanaa 
ttrtOOMd, approitoiating these two laven 
{Fig. 30) Ji theaorUc wail U extremejy ihtn 
in Iti prctximai segment, it may be nrin^rced 
ertemaDy ivith a kver of Datxon or Teflon 
cloth after the aoastomoiis hu berso com 
pleted and the circuktioo m-establiabcd U 
the origin of the dissection can be found 
distal to (he Left rnbcUvlan artery ihe aorta 
is sectioned pxoiiinal to the dissectioo- 'Hjo 
distal lament is then converted to a single 
hnnen and anastatuDili of die two segments 
is theo accoamlisbed cither directly or by 
interposftian of a proithesii IFig, 31) Thaw 
two procedure* offer succes^ oorrection in 
an otherwise bopeleu sltuatknL Ideal tber 
apy to acute or chronic dlssectian or when 
citric dissection is associated an 

aortic valvular lesion is direct reconstruction 




Fiaw* 31 DtnecttDH *wnay*m wbkii h» *ri»m 
t^Twvdt of the left *ttba»vi»a ■rtery Th* lato*! 

^ a- 

w oitow. DWrt uiotomii « lU totapjdlta. o£ 
«1«« caoflot. ™e»Boi of a»»»l 

flew 


of the qotUc root with cardiopulownary by- 
pass. In ruch cases false lumci is obliterated 
tjy luturo of the hvo ivails or suture of tie 
toner and outer layer* together with reapptos- 
Imatloa. In some cases it is neceoaiy to 
replace the ascending aorta with a pra- 
thciii to properly reconstruct the vesieL H* 
procedure has been successfully >ccae»- 
pliibed only in a few cases but Hoofd sppar 
to offer a nxire lo^col approach to the 
problem, 

TUMORS OF THE HEART 

In 1783 do Smiar stated, “lh<s heart is n 
organ too noUo to be attacked by a prfznsjy 
tumor " la spite of this by over 300 
primary cardiac tumon had besn repoittd 
in the eighty years foUcfwlng the first repot 
of a sarcoma of the atrium in 186$. 

Primary cardiac tumors are infrequent W 
are found more often than ever beforo. 11* 
Incidence has been variously estiinated n 
faxan three to fifteen to 10,000 tutnpdet 
The majority (-1 1) of primary tumoi* « 
beoJga The diagnosis of tanwr of the hart 
has not been fri^ueotly made ante moetaB 
until recently when toaproved melbod* loa 
increased awareneu have led to more ^ 
gent efforts to the lesion md h 

some cases to treat it surgiesUy 

The benign tumors most freaueotly to- 
countered art? fibroma, myicatta, llpom* aai 
rhabdomyoma, 

Myiomatous Uunor* occur frequently to 
the left atrium where they tend to be 
duncukted and attached to the atrid 
or septum (Fig. 32) They may praffd 
over the mitral valve and simulate mlOw 
ftenosif or ball valve thrcanbui. Probpse c* 
the tumor through the valve may c*u*< 
scute milral obsriWiGn and death. 

Muscle tumor* may appear on the sorfree 
of the veotridet or dw^ within it* (“h- 
ittnce. 

Malignant tumors are dominantly sw 
comas »nd include rhahdociyvisaiwat*, 
lymphosarcoma, fibrosarcoma, 
coma, leiomyosarcoma and hocaangioeswO’ 
tbeUnmo. 

Mctaitatic tumors of the beart are ccso- 
mon. Mali^iant disease within the tborsx. 
particularly hroachogenfo cartlnoroa, i» **". 
socriated r’rilh direct or indirect inv«k«i of 
the heart. 

Signs and symptoms of cardiac turn®* 
tnay be bliarre. These Ictfon* often mhnic 
mitral stenosis or constrlctfvo periiaiditis ® 
pericardial effosioo. They sometimes pp> 
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Ibo clKat In ontldpatlon of cardiac amat 
Qod with cootinuoui monitoring of tho elcc 
txocanliograin or on ojdJIoicopc clcctrio 
jbocU of ruffldcnt Intcnjlt> to cUdt an cf 
fecttvc cortdlac contraction con bo Itnmcdl 
ately fautltutcd If jtandstiU occiin. When 
ventricular fibrillation wpcrvvncs under 
the*8 controlled condltioai, cEvtcmal dcfibril 
latlon may be attempted, uilng a ihock of 
700 or more v’olti, applied by maini of tbo 
external electrode*, li tbe*o mcururci foil to 
give an immediate re»ponto In the produc- 
tion of an effective luitalned cardiac beat, 
the chest must be Immediately opened and 
the procedures prevkiuily outlined InsU 
tuted. 

Every operating suite should bo equipped 
with on emergency cardiac resuscitation tray 
which is kept sterile at all times. Tho neces- 
sary drucs— epinephrine, procaine or \y)a- 
cainc, Q^UCT emoride, olgitalU, qulnlolno 
and Proncstyl—should be in a standiud loca 
tion in every operating room, 

FoUenving restoration of tho effective car 
dine beat, catheter drainage of the pleural 
space ihtmld be routine. Tho use of anti 
blotics intrapleurally and Intramuscularly is 
to pr event sequelae of contamination of tbe 
ploma and pericardium. Infection of tbe 
cbest or pericardium even when tiffs pro- 
cedure is done without tbe usual aseptic 
precautioas Is rare. 

Tbe failuro to recognize cardiac arrest Im 
mediately or hesitation tn imdertaking de 
finitive action to secure cardiac massage 
%vlthin tbe first five minute*, usually results 
In failure in the attempt of resuscitatioa. If 
the delay has been excessive, It is sometimes 
possible to resuscitate tbe heart, but lire- 
venible brain damage has occurred. This re 
suits either In brain stem damage with fail 
uro to resume resplratlan or in tbe loa of 
the higher cortl^ functioas. Successful 
restoration of the heart beat should be pas 
lible In approximate!) 70 per cent of tbo 
patients with mnltno arrest 
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The left tide of tiie cbett it exposed as 
rapidly «s possible- All anesthetic drugs are 
dlicontfnued and the patient U ventilated b) 
positive pressure with oxygen A left antero- 
lateral indsion should i>e mado over tb© 
precordium beneath the breast. No time 
should be wasted in preparing the field, pot 
ting on gloves otr coanting rihi The cb«t Is 
opened through an Intercostal space and 
immediate compression of the hwt is bo- 
Run through lEo intact pericardium The 
heart is shythmicaDv compressed with the 
bond In su^ a fosmon mat the blood is 
forced from the apex to tlio base of the 
heart. If a spontaneous beat is zwt obtained 
after sovenu such compressions, tho peri 
cardlum Is immediately opened anterior to 
the phrenic nerve aad compression cootin 
uecL Inspection of the heiui wtil reveal 
whether the heart Is at standstill or In ven 
tricnlii fibrillaticn Bimanual compressloo 
may be necessary if the heart is ku^e or if 
It is atonic. With manual oompressloo of tb© 
heart, the periphaul pulses sWdd become 
palpable Unless a pulse and blood pressure 
are obtainable the oocnpresiton is incffec 
ti>e Asystole and veotricular fibriUotioo 
diHer in the details of oumagcxnent in the 
later phases but in both instances the loitkl 
therapy is the samo-the rapid esUblishmcot 
of ettectivo cardiac compmsloa and ade- 
quate venUlaticm of the Kings 
When the heart is found to be in osvstole 
it may resume a good beat with the first few 
compressions of tne heart If it does not, the 
rhythmic compression is continued. When 
the heart begins to recover It become* 
firmer and o few ipoQtaneoai beat* are 
noted and gradually the ctjntraction* be 
come stronger If no improvement is noted, 
5 cc. of a 10 per cent solution of calcium 
chloride are admtoiitcred into the left 
atrium. The assistant compretset the aorta 
ia its desccoding portion to obtain more 
effective circulation to the brain The head 
of the patient is tilted downward. With fur 
dier TOtLoago being maintained contlnuomlv 
at a rate of fifty to seventy per minute, spon 
taneous beats may occur If the he«rt ro- 
maift. In standstill or is incfficienv to its 
ctatartioM 1 o! 1 laW wUiHOT 
—iaepbrine moj be tofected into the Irft 
2;^ Conttoulna eordiac ^tho 

adroiilitrJtion of akiwn d>U»i^ 
^ entoephriiw 1“ inciooitag >vfll 

on cHecUvo b^t Eptoeph- 
S!I!riLuM bo tuod emiUwniy bcKiuM of 
of pieripitoting 

m MWric boon and it .hooM bo 


g ven only v%heo the color of the heart caa 
r maintained %vell bv iriassage. 
if on inspection the heart i* foend Ui be 
fibrillating, the initial pnxwluro is the t anv» 
os for cardiac arrest, that is totme da^ 
rhythmic myocardial comprcssionj iDjertice 
of 5 to 10 cc. of a 1 per cent iolati» of 
procaine bvdwhlorido ioto the left itritl 
appendage frequently wiQ cause a restors- 
tion of a normal beat in patients nho hne 
a coarse typo of ventricular ShriHitiai 
Aortic compression and continuous m*saige 
arc used as they are in patient* havrog car 
diac arrest. Block of tho sinoatrial now br 
infectloa of 5 ca of 1 per cent solution of 
procaine or \ylocnine may also help 
store a normal rbythnu 

Electric shock is frequently nccetsary fa 
the defibriDation of the heart. An oltenutiBg 
current of 250 vtdts at 2JS amperes for one 
twentieth to one tenth of a secood is sp- 
plied to the heart by means of electrodes 
which arc placed oo dther side of the hwt 
The electiodc* are ^vrapped ia gauze whkli 
is soaked in saline solution It is imports^ 
that the electrodes be in firm ccotact 
the surface of the heart and that thej tn 
not touching each other The opplicatian a 
shock will nsuoll) resiilt in cardliiic jtiod 
stllL Tb© heart may lira resuiEMJ an effetiw 
cCTtroclioo or St may renjoin in asj-stoJe 
With cotopreiiUm and the cautious use « 
caldum chlorido and erphwphrine restert- 
tion of the beat may then bo occomplided 
The us© of molar sodium lactate ma> be 
helpful in the defibrillatioa of hearts wbii 
are refractory In patient* who are blpo* 

tberralc. injection of tetraeUxvkunincmBia 

chloride into the damped arjrtic root astf 
also make possible the restoratioo of normd 
rhythm, either spontaneously or when coo^ 
with electric shock. Injection of sWl 
graduated dose* of potassium citrate into the 
aortic root also may mal© possible the ct»- 
vmion of fibrillation which doe* iH>t respond 
to the usiiol methods. 

Folimving restoration of a nonnaJ boot, it 
may bo nccewary in somo cases to did 
taltio tb© patient rapidl) If ventricubr 
fibrillation has been present, the use of 
quinidiae sulfate ma> also help prevent a 
recurnsoce. 

Outside the operating room, the exterod 
pacemaker and defibrillator ma> be used to 
meet other emergenej situation*, portico- 
lotly thot© which can be onticipal^ such 
as in patients with Slokm Adams attacks or 
ventricular tachycardia. Tb« electrtxie* of 
the external pacemaker may bo placed aa 
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ABDOMINAL WALL 
AND PERITONEUM 
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Associate Professor of Surgery at the Unlcersity of Alberta. 


INTRODUCTION 

A painxtaklDg ^mmtn^iHnn of the abdo' 
men Is one of the niost rewirding diagnostic 
procedures available to the pbyxIciarL The 
student must develop an ablHtv to a pp re c t 
ate evcQ minor vaiiattoos frocn nonnal while 
conducting this etamlnatiosL To do this he 
must avaU himself of every opportnulty 
during his training to the abdomens 

of Donnal individuals, of patients presentlDg 


Nvlth sbdaxninal complaints and of postoj^ 
eratfve patlentx. 

The pbysicad finding! elicited bv examine 
tion of the abdomen, together with an a|>- 
predatioD of the physiologio mecbanixno 
involved, are the te> to ^ diagnoiis of 
numerous pathologic conditions ofthe al>* 
dominal wsJl and more particularly of the 
peritoneal cavity In an acute di fi»^ proc- 
ess physical esaminnticiD Is most rewarding 
Pace 4?! 
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Figure 4 DiagrBnnnstk: croa icctloo of nnv- 
bUicftl curd of homui aiiboo )>f ompHoIo* 

mocotcrio duct 


embryo itage am probably be belt aTOitrci 
Qted bj r«erenco to Figure 4 whldi U a 
cross icctioci of the cord of the embryo In 
Figure 3 at Y The patent omphalomcscn 
teric duct (\I) \vlth Its accompanying or 
tery and \'ehi on its surface, lies In tlw e\o- 
coelom (shaded) and occupies the superior 
portion of the cord. Inferior to It, emb^ded 
in mesenchyiDe, are respecthely the urn 
bfllcsd vein, the paired umbilical arteries and 
the allantois- The umhlUcoI vein divldot, 
fust before entering the embryo Into right 
and left branches which poxs cephalad to 
unite with the hepatic riradatioo. 

Figure 5 represents a dUgrommatic sagit 
tal view of a S.2-<an (approximately ten 
weeL) embryo The left umbilical vein is 
now shown superiorly in the cxird as it 
counea towards the porta bepatis- The right 
umbilical vein disappears before the em 



3 Dfagra mm jt Uc *ectko of 5.2-cn 

V teo-woek) bumui cnbfyo. 


bryo b 10 mm long- The left vein remains 
patent imtd shortly after birth, at which 
time It becomes occluded and forms the 
llgomcnlum teres of tbo liver The paired 
iimbUIcul arteries arc seen Infcriorly Just 
above and on ci0>cr side of tbo allantois On 
entering the abdomen they pass Infcriorly on 
tlio deep surface of tbo anterior abdominal 
wall on cltlicr sldo of the bladder to Join 
ihclr parent trunk the aorta. After birth the 
umbilical arteries become occluded as far 
prodma! as that portion which becomes the 
Internal iliac artery The fibrous cords rep- 
resenting the remains of the impervlonj por 
lion arc ruferred to os the latanl umbilical 
ligaments in the adult 

Considerable liberty has been token in 
(Ids diagram in reference to the omphaJo- 
mcscnlcric duct Normally thb duct disap- 
pears when the embryo is between 4 and 12 
mm. in length, though its vesseb persist 
long after tnit. At the age Indicated, tho 
bowel has already cntcrea tho estraembry 
on/c coelom undergone its rotation and re- 
cently re-entered the intracambryonic coelom 
(peritoneal cavity) and DormaJJy no vestige 
of the duct remains. It is depicted in Figure 
5 as a patent tube arising £t^ the terminal 
small bowel, oxtendlDg to the umbilicus and 
passing towrud tho vestigial yoH sac in the 
eitroembryonic coelom. This has been done 
so that its congenital malformation may be 
more easily imdorstood. 

Tbe allantois, os shown in Figure 5 has 
differentiated in its most ranrinl portion into 
the bladder In tho well-differentiated em- 
bryo its intra abdominal portion, extending 
frim tbo apex of the bladder to the mnblli 
cui, is referred to ax tfao urachus- Even m 
normal embryos the obliteration of tho al- 
lantoL and the urachus is on irregular 
phenomenoQ and sections at a wide variety 
of ages may still demonstrate patent leg 
meats. 


The ABDOinJiAi, Wall 
Little has been added to our knowledge 
of the embryology of the niv4oTn/^^^J wall 
since the original researches of Bardeen and 
Lewis, reported in 1901 
Tho muscles of tho abdominal wall are 
segmental in origm, arising from the lower 
thoracic and upper lumb^ somites. They 
arise bv differentiation of cells of the myo- 
tome (muscle plate) which multiply and, 
In the case of tbe anterolateral abdominal 
musdes, migrate into the somatoplearc. 
Here the musde fibers up a longi 
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and yielda far more information than all 
laboratory investigatiatu 

ExaminatioQ of tb© abdominal wall ia of 
the utnv»t importance ia initially e*tal>- 
liihiag a diamosij and repeated examlna 
tion of the abdomen enables tbe pbyrfdaa 
to follow the course of the pathologic proc 
esj It should bo emphasized that the pa 
thoJoffj of disease is a continuing process and 
that ^ clinical findings elidted on abdoan 
Inal esamhiation vary with the stage of the 
process present in the abdominal waB or 
p«riton«5 cavlt> 



Fiaww a. Dispamnwtic reT?raentstlc® rf 

t inrrun A, sUuttoil, V V MCtlUt pecKl*- 


THE ABDOMINAL WALL 
OAtaRTOLoar 

Tin UinaojCAL lUxaoN 

The embryolo^ of the urabliieal region 
has been b^uttfuUy illustrated by Br^e) 
and described by Cullen in the latter s 
daiiic book on the umbilicus and its dis- 
eases Figures 1 to 5 illustrate diagram 
matically tho essential features in this p^M^ 
esiu 



Fifw* 1 DUgrammatic repre»fal»tkjci of O-'T-mm. 
embeyot A, aUanloSi V vMcaUi pedicle- 


Figure 1 represents a hum an embryo 0,7 
mm. kmg. As can be seen, the embryo 
proper is capped dorsally by tti amnlotlc 
^vity while It sits NcntruUy on iU rela 
tJvely large yolk sac. This entire structure 
is attached to tbe cborion and tbeace to the 
uterine trail by i“ brond body rtdV- Tbe 
body rtaiv. ii wen to contain tbe fetal vaa- 
cnlii pedide (V) made up of 
umbilical aiteriei and umbilical ^ and. 
In addition, the allanWiJ (A) nhich U a 
HfvetticuJuin of the yon, Mc. 

Ev the time the embryo reac^ 17 mm. 

(Via. 2) its cephalic and caudal ei 

ofi 

dorsal portion of the yoH. sac 
tSa a fonn indicative its 
decelopment into tbe gaMrolntertnal 


tract Note how tho allantois {A) m$o 
from that portion of tbe >’olk sac widen k 
toLra into the embryo so that one im> 
refer to this structure as arising from m 
primitive hindgut It is of importance, w 
uDderstoDdlng of future events, to oc toji 
this point the depression which h cv^ 
at the neck of tho yolk sac (\) aod vriudi. 
os a result of furthw development, is to «*• 
tribute the coelom. 



niotic cavity has now camprcaaed the o®* 
gated body stalk and the elotigated yolk ^ 
ttnllf into a short compact sttuetDre, tie 
aulage of tho urobilical cord. The >'olk ** 
stall may now properly bo referred to « 
the omphalom«enteric (vitelline) ^ 
(M) os it lies free in the eatTBembO-a* 
coelom, or eiococlom. 

The structures to tbe cord at tho 



Fifiir* S Diacrirrunatk: trprcscBUBoR of ^ 
pan. «cahrytx A, *]l«ian<»t mpbakaae*^ 

txnc duct] \ \-sscuUr pvcUchs. 
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curv'e, commonly referred to tu tbo llnca 
tcmiluoarii of SpicgcL It \i to bo noted that 
In Uhj upper abdomen, muido Bben of tlw 
tranxN'crtui arc found medial to the lateral 
border of the rcctm where thc> contribute 
to tho pojterior rectus sheath. 

The rectus sheath Itsdf requires little 
comment Tlte fonnation of tho shcatli su 
perior to the Unea scmlcircularis of Douglas 
is depicted diagrammatically in tho left 
hand portion of Figure 0, It may bo seen 
that the aponeurosis of Internal oblique 
splits into hNn lamellae which endoso ro* 
spectiv'dy the anterior and iXMtcrior surfaces 
of tbo rectus and ore joined in tho former in 
stance bv the aponcuiMis of external 
oblique and, in tho latter by tbo trunsvenus 
abdwnlnis or its aponeurosis. A feature of 
some importance surgically is tho fact that 
the aponeurosis of external obllquo fuses 
with tho anterior rectus sheath 2 to 3 cm 
medial to the lateral margm of the rectus 
This fusion allo\rs indsion of tbo deeper of 
tbo two leaves of the anterior sheath without 
disnjpttoQ of the entire sheath when od 
vancemont of portions of the aponeurosis is 
used in bemiorrhanh) Bdow tbe Unea 
semidrcularis, which is usually situated 
about midway between the symprw^ pubis 
and tbe navel tbe apoDeurases ot oil three 
antemlateial muscles pa^t« anterior to tho 
rectus musde with tho result t^t no pos- 
terior sheath exists and tbe rectus lies on 
tho transvenalli fasda. Tbe decussadon of 
tho anterior and posterior rectus sheaths in 
the xentral midllne forms the Ifnea alba. 

The structurei superfidal to the myoapo- 
neurobc la)er consist of tbo sldn, superficial 
fascia and deep fascia, from without in. The 
skin of this area requires little special com 
meit Cosmetic considerations are seldom of 
paramount Importance in tho placement of 
abdominal indiions but where they are, the 
long axil of the Indsian should parallel tbo 
tension lines of T^ger These are illustrated 
in Figure 8. 

Tbe superficial ffuria of the anterior ab- 
dominal wall has a characteristic feature in 
that the fibrous stroma whldi supports tho 
fat celli is condensed. In its inhrior par 
W to form a rather wrll-defined fibrous 
layer 'Ibis layer replaces the soft fatty tis- 
^ In the deepest portion of the superfdal 
tasda and is referred to as Scarpas fascia. 
In chUdren It has occasionally been mis 
by the uninitiated for the aponeurosis 
otthe CTteraal oblique musde during hemi 
«riiaph> Many surgeons repair It as a sep- 


uralo layer in lower abdominal wound do- 
kurc 

Tho deep fasda of tho anterior abdominal 
wall has no peculiar features sav c that while 
It is readily demonstrable oxer the muscular 
portion of tho CAlcmal oblique it becomes 
fused with and Inseparable from the apo- 
neurotic portion of this musde 

Tho structures deep to the myiMponeu 
roUc layer consist of tho transvenalis fasda, 
iJio extraperitooeal fat and the peritoneum 
from without in. The transvcrsalis fasda is 
charadcrlzcd by its firm attachment medially 
to the posterior rectus sheath, its loose at 
tachmeat to the transversm abdominis mus 
do and its uninterrupted continuity pos 
leriorly with tho fasda over tho quadmtus 
lumborom and psoas muscles. Superiorly it 
is continuous with the fasda on the inferior 
surfrice of the diaphragm and inferioriy with 
that on the visceral surface of the musde 
lining the pelvic cavity 

Tbe distribution of tho nerves of the ab- 
dominal wall is illustrated In Figure 0 Tbe 
tower fis*e intercostal nerves and subcostal 
ncr\e can be seen to pass downward and 
medially m tbe plane between the Internal 
oblique and tronsv-ersus musdes. They 
pierce the posterior leaflet of the aponeurosis 
of tbe internal oblique musde at the lateral 
margin of tho rectus sheath, continue their 
course posterior to the rectus musde and 
tennlnale by supplying branches to this 
musde and tho mi^ying skin. The distribu 
tioo of tho lliohypog^istTic and ilioinguinal 
nerves from the himbar segment is 
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tudinal direction, extending bemeen the 
septa which separate the segment* With 
further development, muscle fiber* of ad 
|Bcent te^nenti fuse undergo laminadctn 
into lavers and finally tbe fibi^ of the vori 
ouj lamlaae modify thdr direction to con 
form with the final pattern ai teea in the 
adult The final step tn this process is tbe 
fibrooi repiaconent of certain areas of the 
musdes \Wth fonnaUoa of tbeir respective 
aponeuroses Beferesvee to Figure 6 indicates 
the source of these musde fiber* 

Tbe basic vasculature of the abdomlzud 
wall, too is derived from the segmental 
ve»el* The arteries for cianiplo, arise in 
pairs from the aorta, contribute a baanch to 
tbe epaxial masdes spine and skhi of that 
legraent and then course ventraDv in tbe 
tomatopleure (body wail) to onastorooso 
with the corresponding paired ventral Jongl 
tudinal vessels (toperlor and taferior epl 
goitric) The venous pattern 1* timilar os Is. 
tn esseoco, tbe pattern of tbe poripbcral 
nerve* though no ventral longitudirsal nerve 
completes tbe analogy 

AuSATOMT 

Xa this dticussioa there are certain fe« 
ture* of the anatomy of tbe abdominal wall 

^.hlch warrant brioi rolew 

The anterior abdominal waB may bo 
InoVnd upon al a laminated Ittuctnro of 
iuch the middlo or myoapone.^tic layer 
aj tbe cnentbU mpportoa fnm»- 
rV Thij layer is compoiea of the anto- 

Tl ^Stm mmSTand th. Uu. 


cartilage* of tbe fifth, sixth and tevts& riis 
Lateral to the recti, and forming wbrt « 
commonly referred to as tbe muscles^ tte 
ontcroiatoral abdominal vvan, are the c'- 
tcmal oblique internal oblique and tra^ 
verm* muscle* in that order (rora 
in The origin of these muscle* and tb^ 
rection of their flben need* no ccaDC» 
here but the point at which tbeh 
flb<« become aponetifoUc ii a fc ati|rt « 
some importance, which is *ddom t aia^ 
to in anatomic text* in the English lango^ 
Reference tn Figure 7 indicate* that the^ 
of tranrltion £r^ muscular to gponeorote 
fiber* in the case of the external obUqu« 
be represented by a Itoe dropped vetkw^ 
frran the tip of tno ninth costol cartusg^ ” 
join the lateral portion of a line drawn nt® 
tbe anterior superior lilac spine to the 
bfllcus- In the caie of the transversm^®* 
line of transitloo Is Indicaled by a rignaOB 
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fionj of tho urinary tmct oro vct> common 
Olid cooridcrablo oiiaixrion ccutcn uronwl 
\shich of tlw two Icriooj U tins primarv ono. 
Congenital molformaHon* of tho gaitrolnlc* 
tinal tract, mainly in tho form of malrotntion 
occur In at Icart £0 per cent of caici. Rcjpir 
Qtory and urhiaiy Infections liavo been Uk) 
most common ratal compllcallotu. Treat 
ment conristi of external supixjrt to tlw ab- 
dominal wall early surgicaf correctioa of 
associated uruiary and gastrointestinal ab- 
aormalitlei and general measures directed 
toward the tnalntenanco of an optimal nu 
tritionaJ state and tho prevention of com 
pUcoting Infectfoni. 

ABNoaMAuma in tub Rjbion of the 
UXIBILICUS 

Oiophak)mcscnlcric Duct Anomalies (Fig 
II) While MeckeTs diverticulum is bj far 
tho most common lesion in this dan, oc- 
curring m some 2 to 4 per cent of persons, 
it is d^t with in the chapter on coogenitul 
lesions of the gastrointestinal tract 

Instances of completel) patent omphaio- 



incscntcric duct ore oxtrcmcly rare. In 1916 
Cullen wus able to collect only forty-eight 
However Cross reports eleven caw:^ 
seen In os many years at tho Bosloo Chil 
drens Hospital and reports arc becoming 
more frequent In the Uteraliuo. TImj dlog 
nosis ilkjuld bo suspected in a ncvvbom 
/ant presenting with a reddish moist jwuting 
collection of Intestinal mucosa at tho navel 
Tlio intestinal origin of tlio tissue as op- 
posed to t}u3 more enmmoD umblJicaJ gran 
iilatioo, may bo suspected by tho clinical 
demonstration of tlw mucoid nature of its 
sccTcOon Intestinal mucosa may of course 
also occur at tlm na\-ol In oist^ation with 
umbilical polyps and umbilical sinuses, but 
these three can usually bo differentiated by 
|utlidou5 probing and by moans of x ray 
examination followtog Upiodol injection of 
the sinus if one exists Tw diagnosis is im- 
mediately confirmed if on crying or strain 
ing, tho infant is observed to pais pn« or 
dischorgo fecal material from the navid Sou 
tar ond his associates worn against com 
plocency in those Instances In wmch normal 
gastrointestinal tract fuxictioa appears to ex 
1st In lb© prescsKe of a completely patent 
ompbaJomesCTiteric duct At least thirty 
seven eases of ileal prolapse are recorded 
ond this may occur suddenly and rapidly 
endanger Ufa The degrees or ileal prolapsn 
aro illustrated in Figure 12. The treatment 
consuts of complete cxdsioQ of the umbiU 
cus and the tract. The ileum is dosed trans- 
iencly following JongihjdiDal endsijxf £>/ ib» 
tract bom its wall. When the operation lx 
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t .1?? abdmomtl wiH In the 

of the fignio the rertm mtucle hwhcenre- 

recJm the citmud oWtqoe nMadc h«, 

boen reflect^ doy^iward eocl a window has b«Q 
opeorf In the telenaJ ohhriae to show the Inter 
coeUt nrarovucalar buotlle*. 



.Ughlly diffcrrot Aa lUurtnited. they picreo 
tto Internal oblique muiclo Jiut medial to 
anterior niperior tploe and tbui Ue In 
tbe plane beriveen the Internal obUque mui- 
de and the aponeurorij of the eitemal 
obHqi^ In which tltuadcm tliey are dli- 
played at hernlanhiiphy 
TW le^mtnl aiterle*, the poiterior Inter 
and lum^ brandia of the aorta, 
follotv the dlrtribuHon of the correjponSS 
nervoi and terminate In anaitomoiej dwn to 
^ rectiu muade rvlth the ruperior and In 
ferlOT eplgaitric arteriei In their coune tbev 
with the a»c«Klfag branch of 
^ dap droimfla iliac artery deep to the 
internal oblique muscle. The veins of tbe ab- 
dominal wall course with their corresnond 
ing arteries, * 

lymphatic drainage of the abdominal 
wall is of importance with regard to the 
spread of infecdons and malignant disease 
It if iDuitnited diagrammadcallv in Fiimro 
10 On tlie right hand side of the figure the 
superficial drainage is sbenvn, A line drawn 
around the body from just above the um 
billcus to the disk between the second and 
third lumbar vertebrae, separates the supe- 
rior from the inferior ivateiabed. Tbe rmvlui 
portion of the superior watershed drains into 
the pectoral group and the lateral portion 
into the suhscopular group of the axillary 
nodes The inferior \vatenbed, including tbo 
integumentum of the umbilicus, drains Into 
the superficial inguinal nodes. There are no 
significant anastomoses between the super 
fidal lymphatics of the left and right sides 
of the abdominal wall except at the um- 
bilicus. 


The lymphatic drainage of the deep 
tures of the abdominal wall is shown co the 
left half of the fimiro The lymphatics ire 
*cen to course to tJw Internal mamniajy tic 
®^ilhuy the ahdomtna] aortic and the deep 
femoral nodes from fairly NveH-defincd aicss 
of tho \valL Again the unilateralftv of the 
i^phatic drainage is preserved except fff 
tto area i m m e d i ately around tho omhilicoi 
TnO umhllicnj hTOphaticS fyunmrmVsiC 
freely with channels which pjwt to aQ fiw 
drateage areas bilaterally ana also byinesaj 
w lymphatics traveling along the rood 
n^mrcait of the liver drainage may be te 
*>odes In tho porta hepaUs. 

COyCE^ITAL J«.XO/LJ/,Jt/T/a 
Abnobsiauties or thz Muscles or na 
Abdosidjal Wall 

Agenesis or absence of the musdes d the 
abdominal wtiH Is a rare abnormality and. 
^cn in tbe cas42s reported, extreme defi- 
Q^cy ratho' than ahsmeo would appear to 
** appropriate teim. Baxter report 

o ratto of about one case of agenesis of the 
musdes of the abdominal wall to seventees 
^ relatively more common anom- 
^ alfecting tho pectoral musdo group 
biivo^ and Hoang were able to coflect 
cases which had appeared 
^ttw literature up to 1950 They note that 
IS abdominis the portion of 

the navel, thr 

l^er^ oblique, the external obUquo and 
abdominis above tbo navel ore 
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jl»uld bo rtatrlctcd to Indiloo, drainago and 
loctto packing of tho cavity wilb gauze. Fro- 
quent^ as a result of tho infection, ibo 
i^ndrinnjil epithelium of the wall of llw 
cyst is deitro>ed and tho ilroplo drainago 
pnxKduro rcsulti in permanent euro 

Urachal bladder diverticula ore consid 
ered in connection with the urinary tracL 
Vascular inoraalio. Vascular anomalies 
involving tho omphalomesenteric vcucls are 
rare and of little clinical significance, Aber 
rationj In tho Dormal fate of tho umbilical 
vessels are apparently rare if one excludes 
the possibility that portal \cln obstruction 
may be duo to extettfioa into that vessel of 
the obliterativB process that is normally lim- 
ited to tho umbilical vein and ductus veno- 
sui. Anomalies of tho urachal vessels aro 
apparentlv of little or no clinical slmlflcanco. 

Somatic Anomalies Omphalocorc, umblli 
cal hernia and extrophy of the urinary blad 
der are somatic anomalies which occur fro- 
quenUy aiough to require serious coosidcra 
don for surgical treatment 
Endometriodj of the umbilicus is rare. It 
usually presents as a small mass at the um- 
bilicus which enlarges and becomes tender 
at the dme of the menstrual period £x 
tonal bleeding may also occur Treatment 
is by snnple eadsioo Coexistent pelvic en 
dometiio^ ^vlll reqolre separate treatment 


INfECTIOSt or TBB ABDOMISAL IFALL 
JirrsxmoMi of the Uxibiucci 
OmphaLtis of the Newborn While thti 
coedidon is much less common now than 
twent)-five or more ^ears ago It may be a 
serious lerion and thorefore demands prompt 
recognition and treatment It usually arises 
as a result of contamination of the cord at 
the time of section or during subsequent 
dressing of the umbilicus The common or 
ganismt are the Staphylocvccus aureus and 
the hemolytic streptococcus. The wldesproad 
lymphatic drainage and the persistence of 
patent vascular channels in thtf area account 
for the rapid dissemination of the infectlofL 
Locally tho cooditioc Is manifest by red 
neu, heat, s\veIHng and tenderness which 
mav spread ceutrtfugaHy frcni the navel 
with alannlne rapidity Usually pus exudes 
from the folds or the umbilicus. Occasion 
^^^^wldespread sloughing of skin occurs 
Blood stream Invaskni may occur along the 
incompletely obliterated umUllcal vein or 
rabHical arteries with signs of septicemia 
Spread sometimes occurs to the adjacent 
poltcneum with signs of fulminotlDg perl 
tooitls. 


Treatment of tho omphalitis must be In 
Itiated promptly with antibiotics locad hot 
moist compresses and surgical incisltm of 
any purulent collections Tbo localized typo 
of omplmlills usually rcsxwnds rapidly to 
treatment, but once septicemia or pcritonitlJ 
bos occurred tho outlook Is grave. 

Ooiplmliiu in the Vdult Unliko neonatal 
ompluilitis, umbilical Infections in the adult 
(end to puimo a relatively benigo and 
chronic course They aro commonly seen In 
ofBco practice but seldom rc<iulro hospital 
care. Tho ono common cHologlc factor in 
almost all cases oppean to be neglect of 
personal h>gicnc In this area. Congenital 
aberrations in tlw depth and configuration 
of tbo umbilicus may contribute by making 
cleansing of tbo area dHBculL 
The usual complaints are of tcodeiTMJsi In 
or oroimd the navel and the presence of a 
SCTOpuTulent discharge with an offensive 
odor E-xarntnatioa reveals the base of the 
umbilicus thrown up Into a cluster of red, 
moist, swollen angry looking folds which 
ccnide the offenshe discharge Extension into 
periiimbtiical tissues is uncommon but may 
occur along with inguinal adenitis. 

In the acute phase omphalitis rapidly re 
ipoods to warm moist saline compresses and 
hydrogen peroxide Instlllationj Antibiotics 
ore seldom indlcnted. Once the ocute symp- 
toms have subsided, the patient should ^ 
instructed to wash tho umbilicus cairefoUy 
while bathing and dry it with equal care 
afterward- Gcartle deansing \vith alcohol 
dipped absorbent cotton on the end of an 
applicator Is a useful means of eliminating 
moisture and excorlatioa in deep defts 

Inttctiqns of the ABDo^^NAI- Wau. 
Infections of the abdominal wall proper 
are essentially rirnilar to superficial 
tions occurring elsewhere in the body Pro- 
gressive bacterial synergistic gangrene and 
other relatlvdy rare Infections of area 
may produce s^ous postoperative compHca 
tions 

TRAOUA TO TBB ABDOUV^AL JKALL 
Injuries to the abdominal wall often tax 
the diagnostic acumen of the examiner The 
mafor probl^ Is to differeotiate those lo- 
sloos limited to the wall from those tronroatlo 
intra-abdomiiial lesions which may rapidly 
endanger life and for which immediate sur 
glcal Intervention is mandatory 
Wounds of the abdominal wall, as op- 
posed to blunt trauma where do open wound 
exists, may be c onsider ed under two broad 
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carried out before ileal prolapse \vilh voi 
cular emharrauroent has occurred, the mor 
tality lx minfmni 

Umbilical ilnusei and polyps ore treated 
by oxdrioEL Vit cIUn e cyits are usually osymp 
tomatic unless obstnictiaa occurs around the 
cocgenital band which joliu them to the 
ilexun or to tbe navel Small cysts situated 
close to the navel or within tbe abdominal 
wall, or larger cysts occurring more pros 
Imally along tbe ouct, may be palyxiblc. The 
only satisfactory treatment is eseWon 
Congenital funds of either omphalo- 
mesenteric duct or vascular orfgla, are of 
importance only os on etiologic factor In in 
testlnal obstruction. Bremer maLes tlu In 
tcresting observation that a bond dcrKcd 
from tbe oblitemted ompbalomesentcrio or 
tery corresponds In position to that shown 
for the congenital b^d In D of Figure 11, 
while that derhed from the corresponding 
vein runs, not to the antlmcicntertc border 
of the bowel, but rather to the base of the 
mesentery at a more proximal level, or to the 
porta be^ds. 

Urachal Anomalies (Fig 13) Cullen In 
hlj book briefly presents some sixty coses of 
congenital completelv patent unxchus re- 
ported in the literature up to 1916 Cross 
was able to report on ten esses observed at 
the Boston Cl^dreni Hospital Tbe coodl 
tion is characterized clinically bv t^ intcr 
mitteot discharge of urine from tbe navel, 
the quantity a^ the frequency depending 
on the caliber of the Sitvila and the presence 
or absence of some degree of obstruction of 
the lower urinary tract A small granular tu 
mor ma) mark the site of the ostfuro ot tbo 
umbilicus or the navel maj appear normal 
on rnpeiflclaJ examination. No symptoms 
apart hem tbe discharge are associated with 
the «noma}> unless tnfecUod occurs Sur 
gi cfi l eidiloo Is the only satisfactory treat 
ment, but this should be perfarro^ only 
after tbe patency of the urethra has been 
confirmed. Tbe entire tract is excised and 
the site of attachment to the bladder It 
ligated and Inverted with a purse-string 
future. In tbo absence of pre-eibtlng infoc 
tloo tbe procedure can usually bo accom 
pUibed extraperltoncally with minim a l risk. 
^ Iji the to-«dled acquired type of com 
oletciy patent urachus, no abnormality is 
anoarent at birth and only at some later 
dSTdoe, fatomltteot of urin, 

^ Such alia *1^ 

with lower ur^ obrtrurtto 
!vwSforce> uriDO throush an tocomplctdy 
SSwated oracial chaimoL Tmatmcnt ij 




oicislon following correctloD of tbo 
Ing Jexlon Tbe acquired type of onomsly o 
more cosnmon than tbe congenital type. 

Umbilical urachal sinuses present no 
dJUoBjal features except that the discharge 
minimal and wotery and is not urine. Trc® 
ment consists of surgical excision. 

Urachal cysts axo tbo most common ur*" 
cbal abnonnallt) If uninfected they are a*®* 
ally asymptomatic and, when small, 
recoffnlied only at surgery or autopsy ® 
tndaental finding. Larger cysts may be sf 
parent to the patient as a subumbilical wl' 
nosj or svvelling or may bo discovered 1^ 
ddentaUy by t™ surgeon in tbo course » 
abdominal examination. Infection Is 
mon and this Is the usual method of dlnlcrl 
presentation. The picture then, will be o^ 
of an acute inflammation deep In tbe 
umbilical abdominal wall. In cases ta wttdi 
the cyst is not Infected, eitraperltooeal 
dslon Is tbo treatment of choice and usudv 
presents no dlfBailties unless tbo cyst 1* ® 
large site. It Is wise In such to demco* 
strote the cord, which almost Invariahl) nJO* 
from the cyst to the bladder and to de-d 
with It as thou^ It were patent by ^ 
method proviously referred to. This 
tion is also desirable In cases of uroblllcsJ 
umchnl sinus In tbe of infected urachsl 
cysts, excision vvithout peritooeal contomlos 
'tion is virtually Impossible and treatrooi^ 
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Ihij finding oiler nbdomlnal Irauma Is oC 
extrcmo Importonco. It inay arise, on Uw one 
hand, from u relatively benign injury to tlw 
abdominal wall or on ibo oUict from a 
grave intrapcrltoocal insult which will bo 
rapidly fatal if surgery is withheld It should 
bo possible In every case to dlffcrcnllato 
these hvo on a basis of complete and careful 
abdominal examination 

Abdominal wnll ridcllty as an early inani 
fcatatlon of purely tnoradc wounds is now 
well nx»gnlzctL Frequently the rigidity 
which is usually Ipsilalcral but may bo bl 
lateral, is associated with subcostal tender 
ness of such intensity in the early hours 
after injury that one is tempted to carry out 
a laparotomy ^v^th a diomoiis of ruptured 
intra-abdominal vtscus. The knowledge that 
this syndrome may exist, along ^vith the ab- 
lenco of signs of peritoneal contoralnadon, 
should enablo one to avoid needless lapa 
rotomy The abdominal findings rarely per 
sist over forty-eight to sovcnt> rivn hours 
The converse situation is frcqueiitl> ob- 
ser>*ed, namely unilateral restrietkio of 
moveznent of the thoradc cage and dimin 
isbed air entry mto the base of die lung on 
that side, foUmving Injury restricted to the 
abdominal widL Pennuilon of the chest 
along Nvith radiologic exominadoa will 
quickly clarify the sltuatiocL 

Heviatos£a or the Rectcs SmtAtu 
In recent years this uncommon cemdition 
has aroused much interest because of the 
fact that it may mimic acute intra-abdominal 
disease. It Is seldom diagnosed preopera 
bvely because It is not conslderem In ap- 
proximately 90 per cent of cases the bema 
toma is situated b^w the iia>el and It lies 
to the right of the midline about twice os 
often as It does to the left The frequent 
occurrence of the hematoma beloNv the 
semiclrciilar line of Douglas, causing peri 
toneal Irritation, is consider^ to account 
for the gastrointestinal monifestatkms which 
are often seen. It Is seldom possible to detn 
onstrate the exact site of bemorrhage, but 
the inferior epigastric vein is more com- 
monly the source thAn the artery 

Inwfar as etiology is concerned, there is 
general agreement that the candition is more 
frequent during pregnancy Even In this 
group it is usually possible to elldt a his 
of tndlroct trauma or upper respiratory 
Infection with ctxiA as the Immediate 
cause of the hemorrhage. Apart from preg 
nancy the coses may be broadly classifled 
into those associated with 


1 Trauma-citlicr direct or indirect, of 
which tho latter is far more comnwm 
2. Infections and Debilitating Disease— iP 
wlilch case a icvero i>aroxysm of cough 
log is often tlw immediate cause of 
tlks licmorrhugc. 

3 Degenerative Vascular Dis ea se Blood 
Dysemsioj and Abnormolitlos of Coag 
ulation-which Includes an increasing 
number of case* ascribed to anticoagu 
lant thcrup) 

4. Tlio Fostopcratlvo Patient— in wborfl 
tho Injudicious positioning of rectus 
musclo retractors or retention sutun^ 
Is usunllv tho cause. 

5. Idiopathic-this latter group Implle* 
that tlw? Icsioo can occur siwntancously 
^vitl>Dut associated disease or injury 
This appears roost unlikely and it is 
probable that one of the above fact- 
ion is present, though overlooked, iP 
cases so classified. 

Tho s>Tnptomatolog> is dossicah Follow' 
Ing trauma, which may be mild or severe 
there is uraally a raiheT sudden onset of 
cvcnidating abdominal polo In cases fQ 
which the bleeding occurs slowly the pain 
win bo more gradual in onset and of less 
severity It is iisualK localized to the sits 
of ruphire but may {>e generalized. Nausea 
and vomiting are relatively common and 
cotutipatkia may occur Chamcteristicnlly 
after a period of increased pam, there is a 
gradual improvement which leaves in it* 
woke a periistent dull ache. 

Apart from the occasional patient who 
appeon acutely ill and shocked, tho signifi 
cant finding are limited to tho obdomeii- 
Here ODO finds a hard exquisitely tend^ 
mass In one or the other rectus, which may 
bo misinterpreted os localized muscle ipasnL 
If one demonstrates that the mow ij re- 
strlctcd to the confines of the rectus sheath 
and that tenderness and rigidity in the ad 
Jocent lateral abdominal muscles are lach 
ing, the dlomosii is supported. Fotheiglll 
has described a sign which assists in dif& 
entiatlng abdo minal wall mxuses from thoso 
arising within the peritoneal cavity When 
tho recti ore contracted, as in attempting to 
lit up a mass situated in the wall may stiU 
bo Wt cmd Is fixed, while an (ntra-abdoirvimd 
moss is no longer easily palpable An addi 
tional late sign, which has been observed 
In a number of cases, is tho appearance of 
ecchymosii about the umbilicus which may 
extend down into tho scrotum or perineum 
The hematoma is usually accompanied by 
a mild elevation of temperature and pulse 
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headings By convention, involvemeait of the 
pcntoneiim Is considered the dividing hne 
between these two types of injury 

Nonpenetrating \vcrundi involve only tbe 
abdominal wall proper TJLe wounds elso- 
wbere they shcrw all gradations from clean 
indied wounds to gaping defects with much 
loss of tissue. In (i^th, they vary from dii 
ruption of sldn conttnulty alone to involve- 
ment of all layers inching muscle. Apart 
from those wounds associated with consid- 
erable lou of tissue, where some type of 
plastic procedure may be necessary the 
treatment of nonpenetrating abdominal 
wounds Is Timilnr to that of wounds else- 
%vbere in the body and follows the prin 
dples laid down for the surgical core of 
soft tissues 

Penetrating wounds constitute an eotlrelv 
different problem Such Injuries occur 
mainly os a result of gunsbot and stab 
wouni^ although almost every conceivable 
foreign body has at some time been recorded 
as traumatizing agent Not oil gunsbot 
and stab wounds ore, of course penetrating. 
Lorla, revlewlog a series of 4341 sneb coses 
encountered at the New Orleans Charity 
Hospital, reports approztmatelv two-thirds 
to penetrating and one-thir^ to be non 
penetratmg Then is rather universal agree- 
ment, boN>6ver that unless such a puncture 
type of wound is very obviously DaopeDe- 
trating it should receive prxjmpt surgical 
attentiocL In penetrating trauma tbe Injury 
to the abdominal ^vaU is usuallv of minor 
importance and the demonstration and cor 
rcctlon of tbe intra abdominal componcDt 
are the prime coniiderationj 

Firstly it is usually unwise to attempt to 
probe tte wound tract. If the depth of tbe 
^voond cannot bo determined It Is far better 
as pointed out by Gastoo and Mulholland. 
to examine the parietal peritoneum tbrou^ 
a planned, initially sm^ Incision adjacent 
to the wound. TTiis IncUian may be closed, 
if the peritoneum Is intact, or rapidly ex 
tended to give wide access to tbe abdominal 
cavity if peritoneal penetnitkm has oc 
Secondly where %voimds of entrance 
and exit exist, tlio indsion is selected which 
will give the best access to the anticipated 
intraperlton^ damage and no attempt 
dioJd be made to mcorporate such woondi 
tato the indsion Thirdly on completion of 
tbe intrnperitono,! md after con 

the cmiHUon o£ the poHcnt, 

and droicd or orcintd and dosed. 


depending on their charader and degree d 
contsimlnatlon 

Bhint trauma to the abdomen is h 
the minds of surgeons with the maltitmie d 
puzzling Intru-obdominal leskms whkh m 
frequently accompany this fonn of injeuy 
and little attention is usually given to bo- 
lated abdominal wall lesions which may or 
cur Contusion and bematomos of tbe tab 
cutaneous tissue and muscle laym m 
common but seldom ore of terioos tigmt 
conce or require more than symptomtk 
treatment Their main interest to us stem 
from the pain and muscle spasm mhki 
they produce and which must be diSoea- 
Uated from similar symptoms and tiga 
produced reflexly by intra abdominil in- 
jury Occasionally as a result of 
trauma, subcutaneous rupture of the miudo 
of the abdominal ^v^lll occurs without <£(- 
ruption of tbe sldn, as recorded bv Jnn*- 
scm. 

Spasm op the Mcscuo of tb* ABDoarwy* 
^VALL 

SpoizD of muscles of tbe abdominal 
particularly the rectus abdominis Is a 
moQ findmg on ezaminabon. A relatndy 
simple dos^ention of tbe causes of ab 
dnininal wall spasm would include 
L Central or Cerebral Origla. 
a. Organic, as seen in spastic 
plegia. 

b Psychogenic, as seen in the oervoffl 
patient, the patient antidpJtii< 
some painful experience or in p*y 
chopathlc drug addiction. 

n Spinal Cord Origin, as seen in tbe^ 
diseases characterize by irritatfc® » 
spinal cord neurons, os for maiDpl® 
tabes dorsalis. 

III Tboradc Nerve Trimly Origin, as 
in pleurisy infections of the 
wall, chest and spinal mliTtmi lajun 
epidemic pleujXM^Tiia and severe *1" 
cohoUc neuritis, 

IV Befiex Origin, as seen when tbe 
toaeum Is irritated by infection, hwoo 
or foreign material or when Juxtop®!* 
toneal organs ore the origin of » 
tramely painful stimuli, os in it®" 
colic. 

V Local Origiti as seen in locol tram®* 
to or liuection of tbe abdomt®*^ 
wolL 

While peritonitis, in its broadest sau^ ^ 
by far the most common cause of true ^ 
domiiul wall rigidity the interpretation of 
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<loniciu has commonl> a N'aguo fccifag of 
preuuro on tho bladdo- or blzano abdoml 
nal paini may cou^o ibo palicnk to mxW 
advice. On ciamiiwtion, a mow b imtaliy 
palpated deep to iho jVdn and unattached 
to IL CharactcrUllcallv It b Bnn, tmoolh and 
dlicrcte, Bouchacourt j sign vshlch U similar 
to that of Fothergill but anpUc* to Intia 
mural masses situated anywUue In tho an 
terior abdominal wall, is helpful In locoUiIag 
the mass to live muscular lajcr of tho ab* 
dofflInaJ unlL Tho rectus abdominis Is tbo 
musde roort commooJ> affected, but the In 
flltratlvo nature of tho tumor frequently 
results m multiplo musde InvolvcmcnL 
Tbo gross patmh^c features of tho tumor 
are Its denscucii and hardness, its glistening 
wUte or pinkish color and Its apparent In 
filtrativo cWncter Microscopically It varies 
from an acellular fibroma to a low -grade 
cellular fibrosarcoma and the tndusloo ol Its 
periphery of engulfed and sequestrated de- 
generating musde fibers is cfaaracteristlc. 

Desmoid tumors ore dial colly benign and 
metastasei do not occur Local recurrence U 
the rule, ualeis mjcixiaa bos been oimplctc. 
Treatment Is by wide surgical resection 
which, because the large size of some of 
these himon, often results Is defects which 
require plastic procedures for dosure. The 
place of radiation therapy In tbe monagO' 
ment of these tumon li controveitlal and 
no opinion as to Its value Is possible at 
this time. 

Mauoant Tusiohi 

The malignant tumors constituted 38 per 
cent of all rveoplasms and, of this group It 
is interesting to note that secoouary ma 
lignant tumors were as common as primary 
raallgaant growths. This is in marked con 
trait to other soft tissue areas where sec- 
ondary deposits are extremely rare. The 
remainder of this group consbted of ma 
lignant lymphomas, Tb^ latter cases were 
Instances In which tbe IhIHaI presentatioo 
of tbe disease took the form of an ab- 
dominal wall TTiaw 

f»rimAry A/olignant Tumors, Of this group 
approximatdy one half were sarcomas. Tho 
more common sarcomas, iu order of fre- 
quency were neurogenic sarcoma, jpindlo 
cell sarcoma, lynovioma and rhabdrayo- 
•orcoma. Tbe carcinomas encountered were 
Plainly epldamoid in typo witb occasional 
basal cell leslcms and very rarely on adeno- 
<%i:Jnoma. There were eigbt melanomas in 
the entire senes. 

Most of tho sarcomas arose from the 


dcciicr layers of tho wall and not infre 
qucntly gave rise to blood borne metastases 
U^gU lymph node Involvement did not oc- 
cur As a group these sarcomas tend to bo 
mdlorcsistunt and tho treatment If treat 
ment Is possible consists of wide cxdsloo 
of U»c full tlilclmcis of the abdominal wall 
including the peritoneum Synoviomas and 
rhabdomyosarcomas appear to hav'o a par 
llculorly unfavorable prognosis 

Cordnonia of the sldn of tho abdominal 
wall is rclativdy uncoimnon, as comnored 
wfUi Its occurrence elsewhere in the body 
U docs, however present some Interesting 
imd nahcT unuitial features when it occur* 
in ibis situation In twelve of the seven- 
teen case* In tlic series referred to epider 
mold carcinoma arose in an area of pre-exist 
tag tissue abnormality such os on abdominal 
scar an abdominal sinus or on area of rodia 
Hoo dermatitis. Epidermoid carcinoma, oris 
tag In normal sl^ has a relatively good 
prognosis following total surgical reroos’aL 
Siip^dal lymphatics ore scarce In tbe ab- 
dominal wall and lymph node metastases are 
unusual. Epidermoid corcinoTTui arising In 
laparotomy scars and postoperative draining 
sinuses Is a clinical embty with an extremely 
grove prognosis for while lyznpb node me 
tastoses are rare early extensive tavtilvement 
of the peritaneum is common. 

Melanomos appear to be relatively uneco- 
moD in llie abdominal walk Stewart, Hay 
and Vareo report on Inddence of 3,^ per 
cent In a group of ninety -two pnxp<, while 
Pack and Ehrficb could report only eight 
cases. These lesions appear to have a pre- 
dilection for the area about tbe umbilicus 
which, os we have seen In connection with 
tbe onalomy of this rcglcm, is a most unde- 
sirable situation from the standpomt of 
fadllly of lyTDphatic and venous spread. 
Melanoma carries with it a grave prognosu 
and smee these lesions are rarely radlosensi 
dve, radlad snigical excision Is tho only 
available treatment which offers any hope of 
eradication of tho disease. AVIde local ex 
dslon of the Ision Is mandatory and rhu^ 
at tbe umbilicus, includes ompie errlrtm 
of tho full tbickness of tbo abdominal wall 
and tbe round ligament of tbe liver BhxA 
dissectioD of lymphatic glands in areas of 
apparent spread shonld carried onL If 
Ino lesion is situated in a quadrant of tbe 
abdomen where it* lymphatic drainage can 
be predicted witb assurance then blodc dij 
section of tho regtanal lymphatics should be 
c^ed out even ta the absence of dinlcally 
oemonstrable metastases. The pnndple of 
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and moderate polymorphonudear leuVocy 
tori* 1* common, furth» rimukdag acute 
intra abdominal dUease 
The natural hlitor> of the diiease Is usu 
ally one of spontaneou* roco\ery with ceisa 
tion of pain after a few days and gradual 
diwppearanco of tho maw in the course of 
throe to four week* Occarionally the hema 
toma becomes infected and form* an abscess 
or perriris and caldfie* to give riio to con 
ttnuing pain Schafer in hi* collected series 
of 101 case* mates it clear that the condltloa 
if not to be considered innocuous for he 
report* nine desUh* *e\en directly at 
trioutable to the hemorrhage 

SoOTo surgeons feel that the safest and 
surest treatmcait is to confirm the diagnosis 
by means of a short paramedian tnosion 
evacuate tho clot and ligate the epicastnc 
artery and vein alxr.e and bclo\% the as 
tumod point of hemorrhage It is our belief 
that most of these cases can be successfully 
mwuLgod conservatlvdv It should be 
point^ cut that some paUenti win be op* 
crated upon in error %vlth a preopcratlvo 
dUmosi* of appendicitis or some ot^ Intra 
abdominal lerion. In this groop surgical con 
trol of the hemorrhage U readii) carried out 


TVilORS or TUB AOmUlSAL If ALL 
Pack and Ehrlich, in a report dealing 
with 391 case* which thev observed at the 
MomaiiaJ Hospital in New York, draw atten- 
tion to the fo^ that tumors in this region 
frequently present unique problem* wWch 
■svairant tbrir study as on isolated group 


Bcficw Txjsiofo 

Benign tumors constituted 62 per cent 
of all nooplosmi and 80 per cent of the 
p rimRT y neoplasms In order of frequency 
the more common types of benign honors 
cncDonterod were Upomas, aeurooevl, ho- 
mangiomat, epith rii af papillomas, fibromas 
ooQxofilaroinas, keratoses and desmoid tu 
iTHjrs Lipomas consdtutfng 20 per cent of 
the benign neoplasms wes-e the most com 
iDOo tumor encountered fa tho eatlro series 
The treatment of these lesions is similar to 
that recotarocsided fa other situation# and 
uresenU no ipeclai problem. Upomas popfi 
tomii, Bbtoroai Wok» m ueoied by 
rimete exMoo. In dw c«io of hmumgiomM, 
OT «lw Ityox OTglal cioWo" 
iMton occur. In the rfxtantaJ w«U ^co 
tapldlv schleved ani lie rcnJttag 

t SuZ oo»cqujuce 

dfaride snmv and radlaUw thera^ 
It U interesting to note 


that Scott, in a review of bemangkem d 
skeletal muido found 43 per cent k tk 
muscles of the abdcaninol w^ 

Neurofibromas of tho solitary t)pe at 
easily excisctl surRicaiiy but fa over osSoi 
the case* fa wbira this lerion presented a 
the abdomfanl wall it took the form of tk 
pleri/onn von flecklfaghaosen fjpe. Thk 
lesion, with its lonnvn predlsporiti^ to as- 
Ugnant transformatJon was often cxlemfvt 
and Invasive and required wide fSThke, 
sometime* in stage* 

Nevi of tho abdominal wall hhuI bt 
treated with consldcrabie respect Eigblea 
per cent of the pigmented nevi fa tfaj serio 
famed out to ho mahgiunt mdanoew ced 
seven out of eight melanomas encouaifsd 
gave a history of chronic irritatioo of t pte 
cslsting mole. It is obvious that an> sock 
lesion should bo vvidely excised surgksBr 
especially if it presents fa an area in 
IfTitatton from a belt, girdle or other dtA- 
fag occurs 


Desxioid TtJStOM 

Desmoid tumor* are essentially haj d£hi» 
mas arising from tho muscul^pooenirtc 
itructuTO* of the anterior abdominal 
Somo tadodo tumor* of xtmllar chirids 
occurring fa other skeletal muicle grw^ 
»nripT same heading. Unlike the ojo* 
fibroma, which tend* to be ritualcd subco- 
toneouily these turnon arising ftem 
more dwply placed fascial and apofieuetde 
layer* are not encapsulated. They are chsr 
acteristicaliy faSibrative and tcaw fa 
large size. The etiology of these lesfans h*i 
never been satisfactorily explained, ’ll* 
preponderance fa the female (80 to 00 pfl 
cent) and the frequent appearance of d* 
tumor nithfa a year folkming parturfli* 
have led to the suggestion that stretching » 
and trauma to the abdominal wall during 
pregnancy or some endocrine factor associ- 
ated with gestation, may Ix) tho importarf 
etiologlc factor However the occarraK® » 
this type of tumor fa a signtficant number « 
male and nullipartju* faaalo patients. » 
observed in the series of Poonnan and 
would tend to minirairo the eUologic sl^ 
ntflconce of pregnancy A definite histocy t* 
antocedent abdominal trauma is also 
though fa some serie* tho occurrcnco c« 
desmoid tumors in previou* laparotomy 
scar* is too frequent to bo dismissed as iwd 
dental. 

Clinically the patient lisually preseot* 
txanpiaining of the praa epce of an abdocitosl 
mass or a sensatfem of woi^t In the ah- 
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and tLe pentooeal o^ity Is a coodnacats space. Tb^ 
bepatk dhatkxilum (if) arises by cNiglnaHon scn^ 
tn^ sod s^e rise ta the %ec£nl conCnbuCto 
to dtf pTtfmii T«fl to the blltaiy tree and Iact Th^ 
paiKTeatte dh ertlcnlmn (P) arls« In doml evagtoa^ 
Hm *Tvl f nrms the ma)cr portloo ot the paocreea. 

to t^vT) m’agfnadoni (Fig. 16) Into the \en 
tral mesentery growi tb<5 hepatic diverticu 
him, from which branches the accessory 
pancreas. Into the tioxsal rr^esentcry grows thi» 
dherticalum uhich is to become the maiit 
paocreai. In the dorsal mesozostiium tb^ 
spleen develops in relatidQ to blood vessel* 
(^and not lymphatics) and then bulges into 
the kft le^ oi the mesentery (Fig. 17) 

The mesenteries of the foregut shift their 
attachments as the stomach rotates QO de 
grees on a long oils and as o%'ergro\vth take* 



Figurt 17 Cmts secttoD lomeu hat oanlal to thM 
“Cnrn la Fljoro 19, Th* peritODeal caN'lty jw 
«lt^ rid* of that portloo of tba foregnt (F) destfaiod 
to bacDcoe the stonacfa. The splecD arlaea In ths 
•*1 looDsistrtuni. The bepotto dh-erttcuhim. ah^r 
Itfvtog off the central paaeii», wQl grow cxanialiy to 
mesogastrlmn aod septnm trauTi-eiiuin 

Wfli 

aitad cranlally In th© dooal loeaogastilinn ai*d 
ctm to ho doesal to the fpj«n. SnhswiaeDt rotatic® 
« tn* sti a m cfa with Its modteiiea will i-^i^y th^ 
ttractura to Bo to the rlfht (Iher) and Uft (nOe^ 
■nd PucTcas) of the 



Flgurt 18. Croas scctioo ihnmgh a four owoth 
fctos at ap p rc of mately the le%eJ ihoun la Flgare 17 
The Incr pjiKTcas ha\e gimn cnmlaBy from 
'tneu pduto ci m'tjiD “irawii 'ai T’fBonr 'A. 
has comrrtcd the right half of the pcnh»eal c*%‘tty 
shenro to Figure 17 toto the lesser sac. It can be seen 
fondainenlally the spleen and panesras lie In the 
docsel pscsentery cJ the stomach. 

place on the greater curvature side (Fig. 

18) The \entrS mesentery bearing the be- 
potlc div erticulum (common bile duct) 
shifts to iho right and crnnloUy to become 
tho lesser omentum. 

The rotation of the foregut is accom 
ponied by a shift in the attseixments of its 
dorsal mesentery bearing the spleen and a 
ma|or portion of the pancreas. The dorsal 
mesogastrium balloons to the left and 
caudoJly The cranial portion adheres to the 
posterior waD of the peritoneal cavity and 
the adiaceot layers of mesogastrium and 
parietal peritoneum disappear Thus, the 
paoareas takes its permanent re tro peritoneal 
position and the cranial porbon of the dorsal 
roesogastriom takes its attachment from the 
left postenor body wall In the form of the 
gastrolienal and lienorenol ligaments, which 
are really a single mesentery with the spleen 
protniding from the left anterior leaf. 

The caudal poitkm of the dorsal meso- 
gastrium overlaps the transverse mesocolon 
and fuses ^vith it, so that the mesogastrium 
appears to take origm from the transverse 
colon itself Considerable further over 
mowtb of the dorsal mesogastrium between 
the greater curvature of the stomach and 
transverse colon prodnees an apron of re- 
dundant tissue which descends into the 
lower abdomen and then doubles back on 
itself to form the greater omentum (Fig- 

19) 

The “phyTioIogic bemlotioci of the mid 
guC and the process of intestinal rotation 
should bo reviewed frequently because an 
appreciation of these processes is necessary 
in order to understand the retroperitoneal 
position of the dnodenum, the obliquity of 
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ewdtion of the primary lerion ^vith lUssec 
fcton of the re^onol lymphatic node* to coa 
tinultv can frequently be effeciivtly em 
ploved to the case of the abdominal wall 
Secondary ‘Malignant Tumors. Reference 
has already been made to iho rdatlvcly fre- 
quent occurrence of secondary malignant 
spread to the abdomtaal wall to ccaitrast to 
toe infrequent occnirencc of such spread to 
other soft tissue areas The source of the 
metastatic deposit is most commonly a car 
dnotna (85 per cent) and to the series of 
Pack and EnrUch the cwnnKin sources to 
order of frequency w ere the ovary stomach, 
uterus bronchus Iddney breast and sie 
mofd colcra Xletastafcic enretnoma of the ab- 
domtoal wall most commonly occurs to the 
region of the umbilicus Cullen hat csiBected 
a senes of such cosei which would tm 
pEcate the stomach rather than the ovary 
as the most ccHTurion source. An totemsttog 
story is often told la this conaectioo Sister 
loseph, who was to charge of St Marvs 
Hospitid to Rochorter ona who funcUooed 
as the able assistant to I> William Xlayo to 
the earf> days of the Klavo Clinic is 
to have tnidaliy drawn to Dr \fayos aiten 
UoD ber observatioD that, to the preparatloo 
of gastric cases for cnxgery the occBSkmaliy 
noted a very firm mass at the pabcats un>- 
bilicus. She farther observed that patients 
so afflicted did particulatlv poorlv fouowfag 
operatioQ. This astute obsm'allon is often 
acknowledged by appl^g the terni “Sister 
Joseph* sign* to taa ocnxHistration of um- 
biUad metastatic deposits to cases of totra 
abdominal malignamiy 
The presetK® of secondarv malignant de- 
posits to the abdominal wall, t^th one 
notable exception, is a of advanced 

disease and tooperobliity The one exceptiou 
is the implontotloa carctooma which is oc 
casloDaily seen to the scan of operation* 
carried out for maligaant disease These le- 
sions tuipriitoglv ^ not tend to tovode 
^ periton^ cavity and while lymph node 
metastaso* may occur wide surreal ex 
e mon of the irDpliutitod lesion, along with 
block dissectioo of involved nodes, may be 
rewarded by long term lurvivaL 

the PEiUTONEUM 

The primitive coelom is parti aUy divided 
by the septum tnmsvexrum, or future dla 

StricS regsrd for din»Jop ^ 

tlJt Lcriptioo to crdffl tiut 

jjjucture be 



Figurt J4 Ptruaxtoal section ot so erafr^ e 
four vreeki. The thidc septum tratoversoiB dfrlda ^ 
coeksn Into the pericardial ct\ity (A) sndfiBpto 
toocal on-tty (B) The two cavities co cawafc va 
over iSe iki^ aspect of the septum trsarvetra % 
nveans d the pleural canals. 


phragm. Into a pericardial cavity i 
peritoneal cavity to tho fourth week of b- 
tniutertoe life. For a time the two 
communicate over the dorsal edge of 4e 
thick septum tranxversum by the p*ird 
pleural canals (Fig. 14) By the 
week the peritont^ cavity is esanpie^ 
separated from the pleural canal* b> fi* 
pleural peritoDoel membrane* 

Initially the peritcaical cavity is Kparstffl 
Into right and left hoKe* by the primitiva 
and iU metentery The ineseattry b 
designated a* vesstral or dorsal, accordiagte 
it* reiatlcaship to the gut (Rg. IS) ^ 
ventral mefcntery then disappean cn*{^ 
for the lesser omentum and faldfona ligK 
ment, it* cootributioo* to the diaphra^ iw 
the susperuwry Ueament of tte 
With resorption of the greater part <if w 
ventral mesentery the coelom becoina * 
stogie cavity 

That portion of dus gut which will becojo 
the second part of the duodenum give* die 



15. Crass section throoib ih* krvri d 4* 
tosTjptt. Tbe perttocMl portioa oi th« coctoo i* 
faatfi s ll y dMood into two csivities by tbe fto. 4e 
tnuolebt vanUsl mosimlefy (V) sodl dv« >1 ohs1 
lacaetilery (P) 
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Fisvo 20 iKfough 23i Tbe pefUoocal Sty «ad 
retropcjttaoeol tpoco. vtwf-ed from tbo vrolial atpcct, 
u eKcenhe (trocturef ve n390TC<i< 

PitontO View of ibe ibtlocniiul Nlkcer^ foUow* 

Log raamj of the oterior ebAxplrol wall The two 
helves of (hsphrtgin ai« elevaU^l to display the 
defaf soterlor-fuperiar eod the left cupnhepode 
qisees, Mparstea by the fslcdontt tlpJTumt. The 
fmte omeoftan li seen u if TieoflDg do*n* froco 
the frmter curyshm d the itame^ 



Fifpifo 22. View of ihe peUerlof ibdomfawl wall 
following mnovol of the except ft* the dutv- 

Jeuinn. Tto oWlqulty of iKb root of the tDCsenteiy h 
showo. Tbo mcarfidcry nxeutuna ccly 15 cnx lo length 
et iu atUK'hiMsl to partcrior peikUl peritoDona and 
"00 cm. (a imglh at its attaefangU to unall bowel. 
The [Xtfacollc gutters, foounuplcjtlnfl with the peivis 
aoii fubphienic Togloni, are ihtMm. Tbo right skitter 
If partfeokriy tenportaot la the spreed of pentoocal 
tofoctloiL 
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Figure 19 DUgrammihc tacrttil tecttop ihrou^ 
a frtiu, tbowlng tlw rdatkmi ol di« greater aod lenior 
pedtODetl uca. The two layen otf me greater ovdcd- 
trim have not yot Imed. Raiically the grretci ocDon- 
trun ia the dorul moentery a( the staznach which baa 
fusKd with the tranavene meaocobo. 


tho root of tbe meseutcT> and the manner in 
which tbo me«ca(edes of tbe desceodlDfl 
colon and oscAiding colon become fused 
with the posterior parietal peritoneum. 


AA^rOi/T 


Gron Anatomy The peritoneal covity 
was mentioned In tbe Papyrus Ebert »amo 
3500 year* ago but It was not thoronghly 
detcrlDed until ITSO svhen James Douglas 
of Edinburg nubHsbed a lucid account 
^vfaicdl has not been appreciably hnproyed 
upon to this day 

Tbe perltooetim is a seroos membrane 
which Ifaei the peritoneal cavity and Invests 
a number of abdominal structures. Ereept 
for tbe openings of tbe fallopian tubes, the 
peritoneum Is a completely doted sac. In a 
strict sense, the pcritoncaJ cavity does not 
contain any organs stnee the entire gastro- 
intestinal tract and its derivativef are really 
retroperitoneal in position. It Is customary to 
jpeaV. of those structures which are almost 
cn^letoly chided by peritoneum, such as 
stomach, Jefunum Ileum, trantverso colon, 
riemold colon, nppoidli, cecum Uver giJl 
bladder and the rpleen. u being Intraperi 


*°TSat portion of tbo peritonemn which in 
vol, thelntmpcrltpneal orgonr, and wWch 
np the covertogi of the inoKnl^o. 
SreemI (Xtri/onentn That ^on 
“hlch liner the ant^ late^ I>»- 
JS^or abdominal waUr, the undermrfacn of 


the diaphragm and tbo floor of the peMi ii 
the perieial perUoneurru Although hc 
ports of tho some membrane, the dltfijytk n 
Is of lomo importance in regard to A Bit 
enccs in sensory innervatioo 

Tho peritoneum of tho anterior and Ictoii 
abdominal wall is reinforced by the tma- 
versolis fasda. This fascia is Intlmitely a- 
sociated with peritoneum in some mca 
where it stren^ens this membrane. Eie 
where it may he separated from the ped- 
loneum by a layer of fatty and ireol* 
tissue. 

The peritoneal cavity is divided into tie 
general i>critoneal cavity or greater sac, ml 
the lesser sac (Fig- 19) Tbe latter hoi, b 
its only natural opening, tbe foramen cf 
Winslow It is bounded anteriorly by ge- 
trohcpatic ligament, stomach and gastrocofic 
ligament and by parietal peritoneum pci- 
teriorly 

Hanging from tho transverse colon ml 
covering much of tbe ventral aspect of tie 
lower abdominal viscera is the greater cm* 
turn (Fig. 20) This structure has 4 m 
vascular supply and carries a viriiUe 
amount of fat 

Tbo surface area of the peritoneoiB 1* 
about 2 square meten and approriin^ 
that of tho ikliL Unlilo ildn, bovrgy g ttt 
peritoneum is a highly pcnDeoble nvemfcnie 
and this fact has a number of Impcriml 
physiologic Iropllcatioos. 

Normally ibe peritooeol cavity cc c^to 
75 to 100 cc. of dear straw-colored ftdd 
which facilitates tbe nonnal lubricattig 
functloQ of tho membrane. 

AIicroKoplc Anatomy The perltnoeo® 
cotulits of a surface layer of mesotbdinBi 
and a deeper loose connective tisme Uy® 
containing collagen and elastic fiben,^ 
cells reticulum cells and macrophage*. Tbe 
mesotbelium is a simple squamous cefl ls)ff- 
As a result of irritation, these cells 
become cuboldal and eodcao small cystic 
ipacei a reaction which the pathologisl 
must distinguish from neoplasia. 

Normal peritoneal fluid contains 2000 tt 
2600 cells per cu. mm Tho majority of 
these are macrophages with some de*qi»* 
mated mesothelial and lymphocytes- 

There are few polymorpiamudear vea 
trophlli or eosinophil* but the number of 
granulocyte* is greatly Increased in the 
presence of Indommatlon. Peritoneal asph® 
tion may be of value, not only to obtsic 
fluid for culture and chemical analysis, bat 
also because Immediate study of the edh 
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roa> be primary or tccondary Tlw mcrtl 
frequently cocounfcml typo is an aetde bac 
terial in/Iflmnmiion of (he jKrUoncum 
is almost always teconJaru to contamlnailon. 
This particular variety of peritooltis is usu 
all> calkd, simply ‘peritonitis" without any 
qualification 

Peritonitis due to containination is com 
rooo because the peritoneum is, to coin a 
phrase, a serous sac completely surrounded 
by pathogens. \Vilhin it is the gostroin 
testinal tract teeming with mlcnwrgonisms. 
Externally the environment harbors strep- 
tococci oikI ftaphylococcL Above and below 
are the kmgx and the peMc organs, oc- 
caskmall) a source of bacteria uhleh invado 
the peritoneal cavity 


Hbtowcai. 

Peritooltis has been well known since 
antiquity and death from peritonitis has 
been the tcnninol event in many disease 
processes. 

Inability to prevent or to effectively treat 
peritonitis was the chief obstacle to the early 
developroent of abdominal surgery In tho 
pre-Iisterian era, laparotomy was almost ii>- 
variably followed by the dev'elopmeot of 
peritooitis and this infection, once estab- 
usbed, progressed in most cases to a fatal 
outcome. A considerable port of modern 
snrglcal "ritual" in abdominal surgery is 
directed at the prevention of Infectton, par 
ticulariy infection of the pentoneum. This 
includes scrubbing the hands, use of gowns, 
gloves, mfltki and numerous other details of 
technique. 


Acorc BAcrnuAL pEarrowms Seoondabt to 
CavTAxnifA'nojf 

Inddmce. In 5 to 7 per cent of all au 
topsies, peritonitis is the primary or a con 
tritTutory cause of death. Ceoeralized peri 
tonltli, vriiilo no longer tho overwhelming 
problem it once was, is itiH the nxMt com 
moo cause of death following abdominal 
siireery 

Etiology Maingot states that the common 
lesi o ns responsible for acute secondary bac- 
terial perilooltis are (1) appendldtis (40 
per cent) (2) perforated peptic ulcer (20 
It U ranacrksble that be lw ee u 1800 cmI 1829 
E iJirs hn SlclDcrweQ ramved eleven ovarlsn cysts 
m •bdanlael »ppco*± with only ooe 
The f«t mat* lacnsdfWe. bot McDcWl, In 
to acellait bi lnhi g and ccPrideraUe cspabiltty 
toe advantaa* of not barini a bcspftal to sen-o as a 
nttxsoh of tnfectx». The opHadom were canfed 
<*it in ui own bocoe to Danvule Kentncky 


per cent) (3) operative coolamlnatlon 
(20 IXT cent) (4) pelvic inflammation (7 
per cent) (5) Intestinal obstruction and 
vliangulatioo (7 per cent) (6) rupture of 
(Im intestino (2 per cent) 

Tho species and virulence of tho infecting 
organisms nro Important in detcnniDlng tho 
severity of tho peritonitis. 

A wide variety of or^nisTJis may bo n> 
cponslblo for peritonitis and not Infr^ucntlv 
more than one spedes of bacterium may bo 
involved. It may be difficult to defennino 
tho relative pathogenidty of each organism 
ox organisms often act syncrgistically to 
produce severe systemic effects. 

Tbo organisms frequently found in peri 
tonltis ore (1) Etchcrichla coJh (2) strep, 
tocoed (botii aerobic and anaerobjc) (3) 
staphyloexxd, (4) pncumococd (5) Fried 
lenders orgoidsms, (6) Pscudomorua aem 

f lnota (7) gonocoed, (8) Prolcu* ctilgarir 
9) Clotiriillum perfringens and other anaer 
ob^ 

Tho two axtsi common and Important 
pathogens are £ ccU and Sireplococcu* 
pyogene*. This may be of some importance, 
Of aU streptocDcd are sensitive to penidBrn. 
wbereos me coUforms, which usually etut 
coocomitantly not only resist p*^*«^lbn but 
destroy it by producing penidllinaso. Id a 
pure infection, the hemolytic streptococcus 
produenx a highly virulent and rapidly lethal 
infection, who^as the collforms tend to pn>. 
due* o relatively low-grade infectiom 
The degree of cootamination is on oddl 
tional factor in determining whether tho 
infection will be rapidly walled off and con-, 
trolled or whether tho infection will spread 
and become generalized m the peritoneal 
cavity 

The role of bacterial hirfrx in producing 
the lethal effects of perltorutls is unsettle<^ 
bot there is evidence that forint produced 
by Clostridia and endotaxlns from lysis of 
coUfonm play a part in the pCTipheral cir 
culatory foiluro that marts tbo end stag© of 
tbo disease. 

Pathogenesis. It is important to appreciatfr 
tbo manner m whicb infeebon is dixsemi 
Dated in the peritoneal cavity and the way 
In which the peritoneum reacts to combat 
infection. Insist into this physiologic proc 
eis enables one to assist the peritooeum and 
avoid interfermg with its braeficdal activity 
by dilsgnlded therapeutic efforts. 

Tbo outcome of peritonitis depends upon 
tile number and virulence of the infecting 
or^misms and tbo resistance of the host In 
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in the fluid may facilitate the diagnofis of 
turnon inflammatory condltloai and intra 
peritoneal trauma. 

PlITUOLOCr 

RelaLioD to Extracellular Fluid Com 
partmenL Since the peiitooeuin ir a highly 
cable membrane of coniidcmble sur 
area," peritoneal fluid la a phyilologi 
cally active collection conatitutfng part of 
tl^ extracellular fluid. Deuterium oxide 
(heavy water) placed In the peritoneal cav 
ity very rapidly becomej equilibrated with 
the plasma and interstitial fluid of the pa 
tienL The intraperitoneal route of fluid ad 
minlftratlon is used in experimental animals. 
Not only are water dectrolytci and urea 
nitrogen ra^diy transported across the perl 
toneal meenbrsne but endogenous and exog 
enouj toxic substances arc fred) ahiorbeA 
Rapid absorption of bacterial toxins Is ooa 
of several reasons for the very high mortoUtv 
in untreated peritonitis In bowel obstruc' 
bon with distention and Impairraent of cir 
culatioo, tnnsperitooeaJ abmrptioD of bac 
terlnl toxins, even without peritonitis. Is 
probable. Furthermore, antibiotics instilled 
into the peritoneal cavity are very rapidly 
obsorbed and may exert toxic effects upon 

the flr gnntrm 

In addition to the Intimato reUUoo of 
periioceum to the circulating blood, there 
aie cocomunkaticcts between the peritoneal 
and pleural cavities which appear to bo 
Independent of tho blood stream. In cases of 
Maigar ryndrozne, cxjllcklal ra^ioacthv gold 
(Au^) Instilled into one serous sac rapidly 
appears in the other probably os a result 
of transdisphragmatic b’mpbabc transport 

Sensory Inncrratloa. Tne parietal peri 
toneum is well supplied Nvlth somatic af 
ferent nerves and Is senslthe to all forms of 
idmulL This is particulariy true of tho an- 
terior parietal poritoneuni which, aJong 
wjth the rest of toe anterior abdominal 
Is supplied by the lower six thoracic nerves. 
The parietal peritoneum posteriorty end In 
the pelvis Is somewhat less sensidvo. The 
ability of the psu^etil poritoneum to initiate 
the sensatico of sharp pain in response to on 
jnflammaloiy process in lb vidnity Is of the 
utmost importance in the diagnosis of an 
♦cute abdiwatoal condition. 

Moreover tho nervous pathways from re- 


ceptors in tho parietal peritoneum, tud 
ticularly In that of the anterior abdoc^ 
wall permit fairly accurate localltaiian d 
the source of the painful stimuli. When tie 
parietal peritoneum is tho source of a Mirtfol 
sensation, the area of j^aln Irxlicated V ^ 
patient is of conriderable diagnostic tjf. 
niflcance. Tho parietal peritooeum of tfi* 
undersurface of the diaphragm is no rretp. 
bon to this mie and painful stimuli in t£e 
peripheral part are perceived In tho vidnftj 
of the adjacent bo<ty wnD. Painful stmraU- 
tion to the parietal peritoncom beoea tfa tie 
central diapWagm, although It is fairly c 
curately local/x^ is felt in tho shodder 
region as a result of central tnlsiniefpfttt- 
tiOTU Tho pain is sharp and the paflot b 
able to inulcate quite definitely whffo hit 
pain is located in tho ned. or sboolder t 
situation quite different from the percepd® 
of dull arid vaguely locolixed pain from ri»- 
ceral sdmulatioQ. 

In addition to coosing sharp and wefl- 
locallzcd pain, sttmuladooi of the parieti] 
peritemeuro may cause involuntary rigidity 
of the abdetmh^ musculature, teodesow, 
referred teodenjeo and rebound teawJcroea, 
if the stimulus is sujffldentJy intensa The* 
charactCTlstica Identify the parietal peri- 
toneum as the source of the pain, ideofify 
the pain stimulos as being inflannns^ 
(which it almost always it) and, furtoff 
locallxe the site of the i tfanulL Without tbe 
piitn fibers of the parietal peritoneum, the 
dfaical diagnosis of an “acute abdonjen 
tvoald be Impassible. 

Tho visceral pa^toneum is relativdy in' 
seniitlvei, but It dxjc* register stimuli if tiiey 
ore sufficiently strong or prolonged, partico- 
Lilly in tho pieieaice of pre-existing iflflwn- 
marion. The root of the mesentery is quib 
sensitive to traction 

Most visceral afferent nerve flbas for pslo 
nm in the splanchnic nerves to the some 
sepnentt of the cord that receivo somatic 
afferent fibers. The stimulus of viscesal *en- 
taUoo if usually tension, whether the r«oft 
of increased IntralumlniU pressure or bt- 
creased tiisuo pressure from Inflaramatioc- 
Visccral pain is usually dnD and vugueh 
localized to the central portion of the ah- 
doroen, although there are some excoptfons 
to this rule notably visceral pain initiated 
by the biliary trea 


The turface hai b«n ostiiTWtcd to b* 21.000 *1. 

be conpared with 184500 ig an. « 

s *rtiflct*l Udney 


iNPLAMi/ATtOf or TUB PBAITONBCU 
Peritonltif Is an inflammatioo of the peri* 
looeum The process may bo acut* or 
chronic It may be septic or oteptio and If 
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The moJt imj^oDl of tJvcjo is tho fruruJo- 
cafion of fluid dcciroiyta and protein Into 
a "third space' vAkto Uwy arc for llio Umo 
lojt to tho body ccooom> Tltcro oro really 
threo rubdivUionj of ihii lldnl ipaco “ 

1 Tbo peritoneal atcity wbero fluid U 
lost primarily by ■^vccplng" of ibo peri 
toocum. Fluid lo*t by exudation hai tm 
electiolyto and nitro^ content similar 
to that of cxtracenuJar fluid In addl 
tkm, fluid may bo lost Into tlio peri 
tooeal cavity □> outpouring from tho 
alimentary canal, tl>e biliary tree, tlw 
panCTcos or \be urinary tract 
2. Tbo loose connectl\o tissuo beneath 
the mesotbelium of tbo bowel, mesert- 
terles and parietes wbero protein rich 
fluid accumulates as edema of the peri 
tODCum. 

d The atonic, dilated gastrointestinal 
tract wbero fluid of varying cbemkad 
composition is deposited 
Because of this loss of fluid Into the third 
space, many surgeons have appropriately 
compared the physiologic derangement in 
pciitooitls to that of an eiteosbe duid The 
comporlsoo is valid in that there is tem 
nrary sequestratlan of a large amount of 
fluid having approximately the same cocd' 
position os plai^ The anakig> falls down 
somewhat in that in a bum there Is a varl 
able degree of hemolysis of red cells with 
early anesnia and exceu potassium in the 
extracellalar compartment The latter changa 
is QOt seen in early stages of peritonitis 
unless there Is associated renal failure. 

In addition to loss of fluid into a third 
spa ce , there are other physiologic derange- 
mentx. Oral intake is n^ possible vomitiog 
and, rarely diairhea may occur Renal func 
tioa is tbe principal mechanism for the pro- 
tectiem of the organism against deh>drarion 
and biochemical imbalance. The intravenouf 
therapy which the patient receives aids renal 
function and contributes to fluid and elec 
trolyto equilibrium. A “stress reaction'’ will 
alter renal function and the compoxitloD of 
body fl u ids and this reaction may be mag 
nified by surgical measures employed in the 
treatment of tbe peritonitis. 

The eflect of pcrilonitii on tho fluid end 
electrolyto halnncii of tho body provided 
that it is not modified by therapy Is the 
production of a metabolic, bypoUlemlc al 
kalosli with marked dehydratloii. 

As in the case of a bui^ fluid sequestered 
in tiM third space eveitually is reabsorbed 
Mid beomiei available to tbe economy with 
the production of dluresii if the patient bss 


been well maintained In tho burned patient 
dhircsls can be expected to commence be- 
tween fortv-cdglit and seventy two hours 
but no such ilmplo rule cun tx) given for 
Uw patient with peritonitis. Usually a longer 
period must elapse before tho third space 
t)cgim to release its fluid to Uw drculatloo. 

It Iui5 been pointed out by Davis that tlw 
shock seen in peritonitis Is duo to several 
causes, including (1) reduction of tbo 
plasma volume, (2) myocardial damage duo 
to bacterial tojJns, (3) widespread vaso- 
dilatoUon duo to bacteria or their toxins 
(4) adrenocortical IntufEdciiw (6) fat em 
bolism (0) hepatorenal insufflciency 

Clinical ManifcMations. Tho clinical 
course of acuto bacterial peritonitis sec- 
ondary to contamination is niglily variable. 
In an overwhelming peritonitis w patient 
may succumb within a fesw boui* from toi 
emitt and sbocL Mora often tbo fatal case 
tcrminatoi after a difficult downhill course 
of tlireo to seven days. As a result of im 
proved therapy the natural history of the 
disease today U localization of tbe infectioa 
with gradual control of the process. Some 
cases of peritonitis mos^erade os “pro- 
longed postoperative ileus and may be un 
diagnosed. 

Symptoroj and History If the patient Is 
seen early in the course of his disease, the 

r iptocDs may do no more than suggest a 
gnosis, which must be confirmed by ex 
aralnatioQ or in some cases a period of 
observation. Even if the diagnosla of perl 
lonitis is obvious, a detaileohistory Is of 
coosiderablc importance In establishing the 
natiuo of tbe initial lesion, as management 
may be contingent upon tbfj consideratiotL 
Pain may vary in intensity but is the most 
Important and constant symptom. Visceral 
pain, which may be either steady or crampy 
Is vague and poorly localized. Pain product 
by irritatioD of the parietal peritoneum is 
usually sharp well localized, and vnttiall} 
palbogDOmonlc of on inflammatory process. 
The fact that It can be localized is of dfgg 
noxtlc importance Changes in the location 
and Intensity of pain originating in the 
parietal peritoneum may yield valuable in 
loonation during a period of observation 
Increasing poin and pain not relieved by 
dma suggest spread of peritonitis Pain is 
likely to be meat intense over the spreading 
edge of the inflammatory process. Pain 
which subsides in Intensity and decreases in 
area suggests a localizing process Tho pain 
experienced by elderly and debilitated pa 
tlents is mfnimni and not always in keeping 
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addlticm, the peritoneum eohlbiti certain 
peculiar wealcnesje* and rpedol defcnrivo 

pOWOT. 

Tbo firit tveolcQcsu of tho pcritwicum is 
lb proximity to the greater part of the 
gaibointeatiDal tract with lb larco bacterial 
population Furtbermore the wnolo of tbo 
peritoneal cavity b a continuou* tpaco 
throu^ which a coDtamlnant may bo 
rapidly spread and freely dissemlnattil. eo- 
pedally with the aid of respiratorv Intejtinal 
and al>doxniQa] movemenb OlMemmaUon 
may bo aided by tho oatpouring of fluid 
Into the cavity Moreov'cr mucui and par 
tlal]> (ligefted intejtlnal conteob from a 
bmvol perforation nromoto muitiplication 
and dlstemlnation or bacteria and interfero 
with phagoevtodx Early locolioatioo by 
flbrinour adbetlonj may bo overcome bv an 


the peritoneal cavity or if attesopb it b- 
callxation by tbo peritoneum are tirooted 
by inbidfcJous luroeiy or by rtimulatko d 
die bowel, tbo In&iion may become o*a 
wbclmiog. If ibe organUim ore Jen virelai. 
If dicro Is no source of continuing conbiii- 
nation, if drainage b provided for ibcw 
caiof in which Incrca^g prcsnire in i 
poorly vvalletl-off area would otherwise ai 
tbo remainder of tho peritooetnn, if ti* 
efforb of tbo peritoneum to locallte tie h- 
foctloa ore rc*pccted, if the patient h si- 
quately tupported by fatravcoous tbaifw 
and by gastrointestinal dccompretiioq fad 
if the number of palhogcni can be Upt 
below dio critical level by ontlbodiej ad 
by antibiotics tbca the cellular defcnic# cf 
die peritoneum con bo expected to oiff 
come the infection 


outpouring of intestinal contenb or pus by 
the pressure of mcreaslng inflammatory cx 
udate and by gas from oactcrtal fermenta 


tiom The extensive absorptive surface of tbo 
perittmeum permib rapid absorption of tbo 
bacterial torina. 

The poritooeum liVo any other tissue, 
reach to an Irritant by inflammation and 
dfls b tbe basic defense mechaobzn The 
essence of Inflammation b phagocytic ac-> 
tivlt> aided by humoral agenu and Uw 


vasoikr respoote. Tbe peritenUai membrane 
b exceptionally well adapted to produce an 
effective inflammatory rwicdon and to com 
bat Infection, provide the conStininatioo li 
not massive or prolonged. A second and 
rather specific moianism by which the jjcri 
tooeum defends itx^ b kKnlizatioo of 
an irritant Lncalization b occompUshed by 
bovvd, mesentery and particularly omentum 
adhaing to Inflamod areas. At the rite of 
laflammation these structiuei ore arrested 
by tbe abundant, sticky fibrinous exudate 
which progreistvdy Increases tbe adherence 


of tbe localizing structures Anproximatoly 
thirt> six hours b required for too fonnatioo 
of reasonably secure fibrinous adberions 
which will protect against diffuse peritonJUs 
Jjxadbation of infectlcin b further aided by 
sympalhetic inhibition of peristalsb to pn>- 
iicea'paralytk:" Ileus. It is true that pn>- 
loneed ileus may HU the patient because of 
tire^ects of distention and inanition, but It 
nrovldes temporary protection against con 
,pread of tl« , 

These hacn oted nbovo ilctennlno 
Mjriher oi not tbo p*aent will If 

IvZmeltmi Bte virulmt und contimlnn 

dlaeminated ovor tbo whole of 


PflihoJogy Acute bacterial peritonftb « 
ondarj to contamination maj bo either gw- 
crajbed or kxaillted. 

In generolisai periloniiU tho peiitan* 
cavity contains srvieTal hundred coble 
meten of fluid, nhldr mjy be thin, 
and odorieis in tbo case of a hanoJ)® 
streptococcal infection or which nay ** 
purulent, cootaln flakes of fibrin and 
a strong fecal odor In tho case of coin*® 
infection Tbe entire bc»svel is dilated^ 
serosa b congolcd, edematous and 
with a purulent or fibrinous exudate 'Ri" 
may glue together the loops of small 
flotwccD the Joopi of Intestine may * 
loculatcd collectloni of pus. Tbe otocd^ 
Is usually attracted to the rite of tho iru®" 
lion, but It niU) occupy a normal 
or bo matted Into a firm most The sub^®^ 
toneaJ vessels are dilated and there b 
of tbe areolar tissue beneath tbo mesr*®^ 
Hum Tbe process may go oo to 
formation repair by flbrotii or coerp**® 
rcsoJuttoo. - 

In loadized perUonitis tbo changes 
be similar but confined to one portion ® 
tbo peritoneal cavity by adherence of JO®* 
enter} bowel and omentum to the soo^ 
of contamination. After a week or ten da)** 
when tbo adhesions have become fibre®** 
tbo walled-off area may gradually becoo^ 
coovm-ted into a shaggy walled alacess- 
The microscopic findings include c£»S^ 
tioQ, edema and leulocytio infiltration, 
patchy areas of tissue necrosis. , 

Paihephyswlogy An understanding 
some of the clinfral manifestations of 
tonitii as well os a rational approach ^ 


Ibernpy is contingent upon an appreciflti*® 
of the phyxiologlc aberrations vrhich 
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Fifun 34 Su^M xzty c£ tbdocnea. gcnailized 
pentoaldt (poctppenth'*) MaAod dflatitt on of Ur^ 
Aid mtaH ba«rel b ttea aod tbov k t hk l co i n g btf* 
tw u-u •djocciU totadrail locp^ 

Spread (Fig. 24) Jejunum, ileum and coloo 
cnnfflfn air ond con be identified by their 
typical pattens. The dilatation li usually 
than in mechanical obstruction and the 
dirWbetioTa of small bowtd, while central, 
forms a “mosaic" pattern rather than hori- 
zontal kx>ps with urarp hairpin turns os seen 
in mechanical obstruction There is diffuse 
harinim, due to accumnlatian of exudate, 
with ohiiteratlon of tbo peritoneal fat line 
and psoas shadows Thm Is thickness of 
bmvel wall between adjacent gas shadows 
duo to edema of the bo>vel \vall and the 
exudate. Free gns may be seen if peritonitis 
Is due to perforatkia of Ixnvel Contrast 
studies are generally unnecessary and the 
administration of barium by mouth Is con- 
traindicated. 

Periodic blood chemistry detennfnatloQS 
may bo of considerable value as guides to 
the supportive therapy of the patienL 

The white blood count Is amrost always 
^*^kedly elevated with a preponderance 
of polymorphonuclear granulocytes 

Diagnosis. There Is no substitute for ex 
P*rienco in devdoping diagnostic nrnmi-Ti 
in the management of patients with perl 
t^tis. The salient cllni^ features, stated 
briefly ore (1) abd ominal pain, sharp 
rteody and locallied, (2) the signs of irriU 
tlM of the parietal perttonemn, (3) a silent 
abdomen. As \IaIngot points out “It is 


CAsicT to diagnose the presence than tho 
cause of peritonitis " 

Differential Diagnosis. Tlw differential 
dlagnosii Is that of an “ocuto abdomen " 
Cocnplicatioos. Paralytic ileus inanldoo, 
dehydration, electrolyte aboormalitics tcuc 
cmia and shock arc usually consiclcrcd char 
actcrlstic features of the disease, rather than 
complications Septicemia and spread of by 
feetJoQ by lymphatics to tlio rctropcritoneuin 
are less common and may be considered 
compUentioDS. Tbo spread of localized peri 
toaiUs to become a diffuse infection Is at 
the samo time, a complication of ono and the 
patliogcncsls of the other 
When a patient lives beyond a seven- or 
eight-day period and tho infection jjerxists, 
this may load to so-called cJironlc teptUs 
pcritonliU in which there are numerous 
pockets of pus wnlJed off by adhesions and 
coils of bowel These patients frequently 
die of toxemia or paralytic ileus or fronJ 
med^^cal bcrwel oWruction. 

A much nx)re common outcome Is a lo- 
calized version of the same process, an 
iDtraperitoneal abscess. Most abscesses are 
confined to their rite of origin (e.g., peri 
appendiceal) or ore pelvic. Therapy is fre- 
quently directed tow^ obtaining locallza 
don of the Infection in the p^vls. Lesj 
common is the rubphrenlc absoss, difficult 
of dingnmtt and exacting in management 
Anodier complication which can occur 
after peritonitis is mechanical small bowel 
obstruction due to fibrinous adhesions. 

Progoosu. Thirty yeon aTO ono-tfaird of 
patients with peritonitis comd bo expected 
to succumb At the present time, with 
earlier and more accnnito diagnosis, a better 
undastanding of the deranged physiology 
improved flnid and electrolyte therapy me 
use of whole blood where indicat^ sul 
fonamldes and antibiotics gastrointestinal 
decompression and safer anesthesia, the mor 
tality Is between 5 and 10 per cent 
Treatment Prophylactic treatment, A 
number of special procedures such as pre- 
operative bowel preparation, use of drains 
when Indicated and preservation of blood 
supply are particularly cancemed with tho 
prevention of postoperative peritonitis. 

Ono question that repeetedly arises in 
connection with laparotomy for the purpose 
of preventing peritoultu is whether drain 
ago should bo carried out An old axiom 
says *TVhen in doubt drain." W J Mayo 
turaed this about to read "When in doubt 
dont drain."' Tbo arguments against pro- 
phyl^c drainage are (1) tho drain tract 
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^v^th the underlying pathologic proceSL It 
ii wTjll to bear fn mbid that tho posterior 
and pelvic portlcau of tha parietal perito- 
neum are aot very waullive and an in 
fiamed organ in th<»o locaHoni may exhibit 
d more Mvanced pathologic »tate than one 
might suspect from the severity of tho pain 
Vomiting is also a common ivmptcaa but 
its nature and mechanUm vary with the 
stage of difi disease Earlv in peritonitis 
vomittag is reSea in arfgin and the vomitus 
consists of gastric contents l>ater it is said 
to be toilc and tho voraitus is brownish or 
bflo stainM- In tho terznlnol stage* of Ihe 
disease vomiting accompanies paralytic ileus 
and the feculent bowel fiuid wells up from 
tho mouth without effort on tho part of tho 
patient 

Physical Hndings. The diagnosis of neri 
tonitif can usually be confins^ on the oasis 
of the physical fiadingi but often oxamlna 
tlon is not as revealing as interrogation In 
suggestiDg the predpltating iesJon When 
the physical Ondlogs ore cquivfxxd there is 
DO sul^titute for repeated eiamiootlop at 
irequeot intervals The abdomen ihoold be 
thoroughly but gently re-exomirwiL 

In the early stages of peritonitis the vital 
signs (temperature pulse respiratory rote 
blood preasure) which ore Indices of the 
systemic effects of dw disease may bo nor 
xnal or there may be only tachycardia and 
a low-grade fever 

The phy'fical examination should be com 
plete and not Just corded to tbo abdomen- 
A red throat, a Elated fixed pupil, a few 
rales In a hing base irtenu or a diminis hed 
femoral pulse may provide a due to tho 
cause of abdominal pain. Rectal examinaUoD 
i* OQ important part of the physical es 
nminatioa of the i»tlait with an acute ab- 
clmncn- Inflammation in the pelvis moy not 
cause significant abdomtoal findings but 
the eiquisito tcoderoea elicited by rectal 
examination may be diagnostic. 

The patient with peritonitis tiswally lie* 
very stiQ because he has found that all 
rnovenients aggravate his pain His tbi^ 
and tacm may be Beaced in order to rdox 
hij abdominal musdes. His breathing is 
ihaliow to 1 to avoid movements of tbo 

obdwntal xvall Aft« I* «»*- 

tl™ »bdOTlMi wail itBuW \x vcv 
for minor (logrMl of tavol 

S .bdominal mordo. Only 
oamimraon. 


Guarding is of greater significance than t»- 
demess, but once tbo patient has hcea hart, 
it is difficult to detect mirwf degrea of 
this important physical findino. Pohit icoda 
ness referred tendemests and rebound Us- 
dcTOCsi on palpatlcm along with invefas- 
tary guarding, point to irritation of lie 
parietal peritoneum Tbefr presecce is 1st- 
portant anti their location comspcodi to 
that of tbo uoderljlng inflommatoiy area. 

Auscultatfoo of the abdorntti muit abw* 
be part of tho abdominal eiamiasUioo, Tm 
stetiioscope is tho key to distinguiihinfl pato 
duo to stoplo obstruction from that d» to 
peritonitis- Tbo silent abdomen indiciia 
peritonitis. 

Pcrciuskjc has Its place in tbo exasifosl^ 
of tbo abdomen but does not often jiric 
valuable information. Gcocralfiod h>'^ 
resonanco duo to tbo prcscsico of g»s-fi)W 
bowel may be ebdted ia ilcsss. OccosiccsiT 
obliteration of the area of livor duOn® 
^vill bo found, suggesting free go* to u* 
peritoneal cavity . 

Examination for ccatomtcbnd an^ s** 
flank tcoikaiicM and the use of the 
and interaal obturator tests are also nsefuk 

The Terminal Phase. In tho end rtogc*® 
the disease the previously high fe«f ^ 
to normal or suboormal and tbo pubc of 
comes weak and very rapid, an 
combinatiou. Tbo pain Is severe and 
tbo abdomen distended and rilent and ^ 
vomiting is effortless Hippocratcf wbora® 
have seen it often, dweribed the di^ 
pallor anxious c a p re s si oa, sunken 
eyes dry fissured tongue and wet skin 
mark the end of the struggle as folk^ 
if tbo eyelid be contracted, livid « 
pale or also tho lip or nose, along 
some of tbo other symptoms ooo roa> 
for certain that death is dose at hand, ti ° 
a mortal symptom, also when ihc ^ 
relaxed, pendrat, cold, and blanched.” Dc^ 
ia duo to peripheral circulatory and rtfi^ 
failure. 

Laboratory Vid*. Tho diagnosis of 
tonitfi is made oc clinical grounds and 1^ 
oratory aids may confirm the diagnosis. 
most important of tbew is a lerios of pi*™ 
X ray fUm* of the abdomen. Plain 
the abdomen should be taken in three 
tloas anteroposterior supine, aotesoportc* ^ 
upright and left latersd di^bltus. If 
potitoclUi i* localised there may bo a s^ 
mental ileus of some part of tKo bowel to 
only ono region of the abdomen. With g® 
eriu peritMUtis, the diiatatioo of the gari^ 
intestinal tract within tho abdomen is wiu®* 
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appcodidtii provided tfiati (1) tho palfcnt 
is an adult, (2) ho Ii fint tccn bctu-ccn two 
and fivo da)-* after tho omet, (3) Iw Is 
\-cry ill and (4) the Infection acemj to bo 
localizing laUifactoril) Tlib Odmicr-Sbcr 
ren treatment must bo carried out "at the 
door of the operating room," that U, with 
continuouj obtcr\atioo and roadinett to in 
terveDO surgicall) if the peritonitis begins to 
spread. This plan has no plaxxs in the treat 
ment of children and is only occailonoUj 
cmplojTd for adults. 

When surgical intervention is indicated, a 
fcNV hours of supportive measures may bo 
required to prepare the seriously 111 patient 
for operatioa. 

What Is to bo done at laparotomy? First, 
the source of contamination is rcmov'cd or 
closed off (appendix or perforated ukcr, 
respectively) or in the case of a gallbladder 
wiui impending perforation. It may be sfm 
ply drained. Secondly intraperitoneal fluid 
or exudate is asplrat^ to decrease the mas 
stveness of the contamination. Thirdly if It 
appeon advisable a drain may Im put 
doun to the source of cootomlnation or to 
the dte where fluid is Ukel> Co collect 
Finally one may utilize the opportunity to 
^de a long tube, which Is introduced 
mrough the usual nasal route, post the 
pylorus and into the small bowel These 
maneuvers should be carried out as quickly 
as possible and without disseminatteg in 
fection, 

AtsisUng the peritoneum to loealhe and 
overcome mjecliotu The great advances in 
modern drug therapy of infection should 
not be permitted to overshadow the im- 
portance of some basic and simple ther 
apeutic measures. Rest for the patient and 
for his gastrointestinal tract is essential in 
order to permit localization of tiw perl 
tonitis. 

The site of localization is Important, for 
should complete resolution of the infection 
fail and abscess formation result, the ab- 
scess will have to be located and drained. 
Tho ^vli Is a very desirable location, the 
subphrenlc region is a dangerous area for 
lo cal irat ioo of an abscess. Coffev showed 
that when a patient lies flat in bed, the 
paracolic gutter is 1 inch lower than the 
pelvis and It is well known that the right 
pamcoUc gutter communicates with the snb- 
phrenlc spaces on the right side (Fig. 22) 
To encourage drainage of fluid from the 
flank to the pelvis the heed of the bed 
must bo elevated 60 to 70 degrees or os 


Fowler advocated, 8 to 14 inebe* higher 
than tho foot of tlio bed. The patients 
trunk, then, should bo oblique with the 
patient cilhin- flat on a sloping bed or else 
to a scmliltting position The knees should 
not bo Ixmt and If tho patient tends to slip 
down to It Ii good for his venous dr 
culation if he must push his feet against a 
footboard from time to hmo to regain his 
position. 

Application of heat to the abdomen to tho 
form of hot packs or dialhenny will aid 
bodily defenses and after a few days the 
use of warm rectal irrigations ina> promote 
localLatioa to the pelvis. Tho basic defense 
against infection is stiD phagoc>'tosis, aided 
b> other natxmd defenso mecnonisms. Drugs 
such os sulfonamides and antibiotics must 
pla> a secondary role to that they on}} as 
sift these ooturnl processes. Pulasla has 
shown that any antibiotic which suppresses 
the total number of microorganisms to be- 
low a critical value of about 1 X lO’ per 
ml. of exudate permiu the bod> s defenses 
to cope with the remaining bacteria. Tbox, 
It is not necessary to ghe a specific drug 
to eliminate complete!} each of the sever^ 
bacterial spedes \vhich ma> be present, the 
objective is oal> to lower me bacterial pop- 
ulation below the “crihcaj levek* 

At the presoit timo It appears that the 
drugs of choice for tlie treatment of pert 
tonltls hum Intestinal contamtoatloa are 
oiytetracycline, chlortetrocychne, chlor 
ampbcnlcol the combination of strentDm}X3u 
and penldllin, and the sulfonamid^ Pent 
dllto Is very effectiv-o against all strepto- 
cocci, but it is Inactivated by the penldl- 
Ilnose produced by various colifonns. This 
can be overcome b} the use of a penldllin 
ftTCptoTn}dn mixture, the onl} antibiotic 
combination which appears to have any ad 
vantage over the administration of a ^gle 
dr^ 

The dose of sulfonamide or antibiotic ad 
ministered should be large enough so that 
the partially resistant strains are not just 
replaced by total!} resistant organisms. At 
the same time. It is well to remember that 
these drugs are toxic substances and that It 
Is not unusual to encounter complications 
which necessitate reduction of dose or 
change of drug. If rmal functloo is inade- 
quate, the blood level of the antibiotics may 
parallel that of the nonprotefn nitrogen. 
Vitamin h. should be given by vein whm 
broad spectrum antibiotics are given for 
more than a few days. The patient should 
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Is a source of Infection from the outsfcle 
(2) it Is Irnpotsible to drain the peritonea] 
cavity (3) a Penrose drain Is ineffective 
offer six or eight hours because it becomes 
sealed. AD of these statements aro true It 
is possible and often desirable borvever 
to i^ln a localised portion of the peritoneal 
cavity The last-named obstacle can bo over 
como by periodic loosening of the Penrose 
drain or by use of a mmp (suction with air 
vent) drain. The decision as to whether to 
drain is often a matter of Judgment on/t 
sometimes of personal prcferoico In gen 
oral, prophylactic drainage is advlsetl in 
cases of 

1 A localized area of peritonitis around 
which locuro adheslonj hav e not yet formed 

2. Surgery on tbo extrahepattc biliary 
tract 

3 Injury to or surgery on the Ifver where 
there is a possibDity of bile leakage 

4. A gastrointestinal suture hne which is 
insecure and not protected by other meas- 
ures (e-g., duodeiml stump) 

5. Poufbla conttnudd leakage of fluid 
(blood, uriBo, pancreatic juice) even though 
It is sterile at tbe time of surgery 

a The InvofveiDeiit of a retroperitoneal 
area (e.g, retrocecal retroperitooeal cqv- 
pendidtis with contamination) 

A drain can be put down to the vidnity 
of the source of a fluid or contaminant or 
it con be placed to drain a low point to 
which fluid can bo crpocted to gravitate 
(pelvis paracolic gntter Morlscni pouch) 
or both. 

A second group of prophylactic measure, 
of no less interest to the rurgoco, has to do 
with eariy diagnosis and troetment of lesions 
likely to cuJmfaialo in peritonitis if not ade- 
quately treated, 

Dc^twe treatmcHl. Tbo definitive treat 
ment of bacterial peritoaltis is based upoD 
an understanding of the etiology and patbo- 
genexls, the pamolog> and the physiologic 
demngocacats which have been 
previously Treatment can bo resolved into 
fecetst 

1 A dedsloo must bo made as to whether 
tbeio is continuing contamination of tbo 
peritoneal caWtv and, if there is, cTperaUve 
correction should be ondertakco, provided 
otiicr drcumstaDces do not cootraindicato 
njTglcjal Intcrforenco. 

2. AU possible measures most bo carried 
out to a^^ the peritooeum in localizing 
(he Infectitm, prcfeniWy in a location Imw 
able for future drainage, and in overcoming 
that Section. 


3 The ^trointcstinal tract must be (t 
compressed with a long tube, whfio the de 
femivo nature of the paralytic Ucta fs re- 
spected 

4, Supportive treatment sIkkiW be eha 
to maintain the patient through hii fllnwt; 
this includes rcUef of pain, treatinoit d 
shock, maintenance of fluid and electrcJjte 
balance and correction of hypoprotetnonis. 

5 Repeated clinical obsovations mmt bs 
made for confirmation of diagnosis, to » 
certain effectiveness of thenqn and to note 
tbo progress of the disease. 

Tm questton of titrgical inlerPCBliot. 
Tbe decision of operntivo intcrfcraice de 
pends upon the primar> lesion more tbta 
on any other singJo factor but the time iu- 
tervaJ since tbe onset, tbe progre ss of the 
disease and the general cemdition of tfr 
patient will modify this decision. We hn< 
already pointed out that the peritooetna it 
weD adopted to djmling with infection, hi 
it wlU be ovorwbelmeu by continuing cod- 
tamlnation. 

Tbo influence of the primary lesfod on 
be iDustroted by some examples If 
peritonitis Is due to acute dh'esticulitis ud 
perforation, an> infection ^vifl probably be 
weD localised and tbo perfomtioo wlD be 
smaD and reodily seeled off b) natural 
fenses. Operation la such a case if dh#* 
noris is certain, unless pcntonitis Is spitao- 
in& is useless and oven bannful, treatmori 
consists of intensive application of the 'anti' 
peritonitis regimoi' (points 2 to 5 above) 
without stiTglcaJ intervention. In tbe case of 
a perforated peptic ulcer one usually op- 
erates In the first twenty four hourt, 
not later During the first twenty-four boon 
there is continuing contamination and a pro- 
gressively poorer prognosis after that the 
perforation has usually sealed off In 
case the patient is moribund from his geO" 
eraUzed peritonitis, so that operation carria 
a higher risk than do active canservatl''B 
measures alono. In acute appeodldtts with 
gmerflilied perifemitit conttnolng cootaail 
nation can probably be eipocted for severs! 
days and the appendix should be removed, 
espedaDy In children If tbo patfents coodl 
tlon ig such that be will tEjerato surgery 
The mortality rate In this situation, ge®* 
cralized peritonitis from aente appcodicitii, 
it about twice os high (13 per cent) 'dth 
coaservativo treatment as It It with surgical 
removal of tbe appendix and Intensive tup 
portivo measures. 

CcmscrvBtfve measures are Justified in tbo 
tieatocnt of locaJized ptriionUU from acute 
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^oso am as much tho rciiXMulbility of ibo 
>hyilctai\ 01 aro tho initial diagDCttli and 
Driginal pbn of mnnngcnxcnt 

Tjaa Coxdios TyfeI OF PEjOTOXlTn 
Primary (“Idiopathic^ Pcriioniiu. Pri 
[nar> pcritonitli is on infectioa which Ii rwt 
icconoary to an operation or a wound, to an 
iufljjninatoo pOTOrudve or otlicr dUcaiO 
procea in or near the pcrilooeol cavit> or 
to ^own bcraatoccoouj iprtad of an infee 
don chewhere. Obviouily the origin of tho 
dlseaje is obicuro and the term “idiopathic'* 
teemj appropriate. 

Primiir> pcritonltii was foirl) conunon 
prior to the advent of rulfonamidei and 
ontibiotici but it ii rare todaj Tho ma 
Jority (73 per cent) of eases occur In glris, 
ufxiall) between the age* of twx» and ten, 
bot it hoi been dcicribcd at all ages 
About two-thirdi of the coiei of primarj 
peritonidi arc due to hemolytic itreptococd 
and about onO'third oro duo to pneumococci 
Oniy a riogle orgaaiira U Inyohed la any 
caie* hence it differ* from the "polymicro- 
hiotic" diaractcT of most cj*e* of >econdary 
pcritonitli. Occoifonall) primary peritonidi 
ii laid to be due to coUformi but such a 
diamosii muit olwu)** be suipect About 
half of the pncumoaxcal cases occur in 
ctildren with nephroiii 
One coocept regarding the patbogenerii 
of primary peritonidi is that the orgonirmi 
gafo entry tnrough the vagi'oa and tuiJoptan 
tubei. This i* lupported by tho observadoa 
that the diicoio is ooe of the underpriviJeged 
daoes and of unhygienic coodidoni. The 
alkiUne pn of tbe vagina In children may 
account for tbe oge inddenco mentionoo. 
Another mggestloa hoi been that most of 
tbe infecdoni ore really bematogenous and 
tbe proponent! of this tbeoiy point to a 
hi^ inddenc© of an associated focu* of 
infection. Neither vimv completely explains 
the sex distribution. 

Streptococcal infections cause a fulminat 
ing Infection with a watery odorless exu 
date and the pathologic features of strepto- 
coccal paitonlds. Pneumococcal infections 
are less fulminating and cause a character 
iitic gelatinous, rtldcy pale green, odorless 
CT t d ate with nhnndant fibrin forrnatlon, 

Tbe child U most often (75 per cent) 
under five j-ears of age. A pre-existing upper 
respiratory infection, otitis media or pneu 
may mask for a while tho onset of 
tbe perltcwiltij Tbe main dfntfril features 
-am rarid onset of diffuse abdominal patn, 
^ h fever often drills, restlessness, fr 


rltablllty vomitiiig dlanhca in half Uic 
sometimes hcmatcmcili or mejena 
and monifestatioos of ertreme loxkdly 
Tlw diiJd usually has a temperaturo of 
104* F., looks vcr> ill and may bo markedl> 
tkh>'dlnitcd with dry mucous membrnnes 
and sunken c>ci TTio abdomen may bo 

E rotuberant and diffusely tender There may 
0 abundant fluid in tho abdomen and somo- 
lUncs ildfUng dullness can be demonstrated. 
Tho consUlcncy of tho abdominal wall 
viuies from doughy in infants to boardlike 
in older cliildrcn Peristaltic octivit) is in 
creased at first and is then followed sKortl) 
hy paral>'lJc Ileus. In pneumococcal cases 
there may bo c}'uno3is and herpetic lesions 
on tho li^ 

Tho M-TOlo blood count usually ranges 
bom 20,000 to 50 000 with pol>Tnorphoou 
dear neutrophils predominating. In cases 
supcrimposcu on ncphroslj there is a heavy 
albuminuria. Blood culture Is usually post 
tis"© for xtrcplococd or pneumococd 
P&eumooia should be ruled out This dlag 
noils ma> bo djiBcuJt in cases where tbe^ 
Is a paudt) of ph>'sical and x ny findings 
in the chest A rapid respiratorx rate end 
la^ of abdominal teixdemea will aid in the 
dlffcrcntiatioa. The two conditioos iiui> co- 
exist 

A more difficult problem Is tbe differentia 
don between primary peritonitis and sec 
endory peritonitis, usuallv from a perforated 
appeadLc. Tbe rap{d/tv of onset and storm> 
courso, particulariy if accompanied b\ a 
chiH, tbe finding of generalized rather thnn 
right-tided trnoeniess, tbe degree of fe\-er 
and leukocytosis during the entire 
tho finding of a primory focus and a history 
of nephroris or a finding of heav> albu 
minurlo may favor a diagnosis of primary 
peritonitis 

The phytidan rarely accepts a diagnosis 
of primary peritonitis while acute appendl 
dtis which is for more common, remains a 
posnbllitv In moribund children and in in 
stances where the diagnosis of primary peri 
tooitis seems almost cw in in bocauso of 
knorvn nephrosis or a known coexisting focus 
of mfectioa and septicemia, tho matter may 
bo settled by pentoneal aspiration under 
local anesthesia. A smear of tbe axudote 
sbowlog pure streptococci or j 
coed will ollow one to proceed 
servntivo tberapy with assurance. 

In tbe majority of cases the 
bo made at exploration. A right 
rant indsfcm can bo x-ery limited 
If ooe suspects a primary 
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be watched for any evidence of agronulocy 
todi, diarrbea or mvcotic overgrowth In tho 
mcruth, pharynx and lungs. 

The orugj should bo given intravenously 
or intramuscularly in peritonitis Rarely can 
the oral route be used. Tho question of 
intraperitooeal administration has not been 
setd^ as >et, this route appears to have 
advantages but *is not without danger 
Deaths onm respiratory arrest have occurred 
as a result of intrapeiitoneal administration 
of neomydn. Chlortetracydine tetracycline 
and streptoin>cIn have been shown to be 
toxic wbOT gh eo intrapaitoneally to experi 
mental antma]* - 

Gastroiiitesthud decompreision. The gas 
trointestlnal tract must be dccomprcssca to 
prevent tbe secondary effects of distention 
upon tbe circulatloD in the bowel wall and 
a^ upon tbe patients respiratory and dr 
culatory systems. This procedure beljw one 
to esthtuie tbe axDOunt of flnid lost into the 
bov.el from the bodys ccodocd) Gastric 
suction Is effective to some degree but the 
use of a long Intestinal tnbe Is preferable 
High cancentratioas of oxygen by nasal 
catheter may lessen distention A rectal tube 
and application of beat to tbe abdomen ore 
of value after bowel function begins to 
return. The ose of Prostigmine Pitressln and 
all sudi drugs to sttmolate the bowel Is 
definitely contraindicated. 

Supportive therapy The fluid and dec 
trolyte requirements of the patient with 
peritonitis must be supplied ^ tbe intra 
\aKruJ route. Tbe plan of treatment de- 
pends on calculation of tbe "static defldt," 
the "dynamic losses," and tbe "base line re- 
quirements," as outlined by RandalL EsUma 
tion of tho first of these and to some extent 
the second, is nothing more than an "cdu 
cated guess" and must be revised by noting 
the patients response to therapy It is bdp- 
ful to realize mat the fluid lost into the 
third space amounts to sevend liters and 
fKat its cotDposition resembles that of 
plasma. Tbe use of an Indwelling catheter to 
make certain that a urine flow of 2S to 50 
cc. per hour Is bemg maintained, along with 
other assessment of the state of by 

dration, will aid in detennining the quan 
Htv of fluid to bo administered. 

One can judge the mineral requirements 
of the partentlrom the contideratioos Jmt 
and serum electrolyte detennina 
tions. Some of d«common gtfa^ of fluid 
^Jactrolvte tberapy must bo kept In 
ilTtodifflcull tuV of caring for Hkm 
patients 


1 A low serum sodium level of 125 to 
130 mEq per liter is to bo expected for 
forty-eight to seventj two hours after le- 
vere stress 

2, Scrum potassium is a poor Index of the 
Intracellular level Potassium should be \?itb- 
beld for forty-eight hours after surgay or 
in tbe presence of renal InsufflcieDcy or 
elevated nonprotein nitrogen. Otherwise it 
shonld be given at tho rate of about 80 
mEq per day in order to avoid intraceflolai 
depiction and prolonged Ileus 

3. Overhvdration is a danger In tbe el- 
derly and after resorption from the third 
xxHice begins 

Depleted scrum proteins must also be re- 
placed by the administration of whole blood, 
serum albumin or plasma stored at roam 
temperature Protein hydrolysates can be 
usea to reduce the degree of the negative 
liitrogen balance, provided that one esn 
stmuftaneously supply enough calories In tbe 
form of glucose to meet tbe demands of tbe 
elevated metabolic rate. For tbe patient with 
prolonged ileus, Intravoious fat prepara- 
tions may be used to combat inanitian. 

As a ride, the use of cortisone and hydro- 
cortisone In the presence of an infe^oo, 
and particularly if it is due to an ulcerative 
lexion of the gastrointestinal tract, is contra- 
indicated T2^ use Is occasionally /uiti 
fled, berwever in patients who show signs 
of adrenocortical InsufflcieDcy Le., persistent 
faypotensioD and vasoconstriction after ade- 
quate blood replacement and a high dr 
culating eosinophil count This state may 
result from previous adrenal disease, adrenal 
atrophy duo to previous cortisone admfnli 
tradon, or from adrenal exhaustion due to 
the peritonitis. 

Rwlef of pain Is part of supportive tber 
apy Morphine or meperidine (Demerol) 
should be administered often enough and In 
adequate dosage to guarantee the patient 
pain-free periods when be can obtain neces- 
sary rest 

Continued observation. Finall y the pa 
tlent with peritonitis must bo frequently 
reassessed. Tbe diagnosis of tho causative 
lesion, if It has not been confirmed by ex 
ploratioo is not always clear cut Response 
of tbe patient to the therapy administered 
should be evaluated seve^ Hme* daily 
during tho acute phase of tho tOueis. Aware- 
ness of the complications of the disease 9""*"" 
their treatment Is essenUaL Repeated' 
amlnation of the abdomen for evid 
localization or spread of the periton 
careful observation of t se o'" 
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one arc oj much tho rciponilbJlit) of tito 
phjtkim 05 oro Uk) Initial diagnculj untl 
original plan of munoganent 

Los CoitiioN Tma of I’erttonitb 
primary (“Idtopaihic') PcniooIiU. Pri 
mar> perilonJUs li an infedioa which ii not 
jccooiiiy to on operation or a wound to on 
inflammatory perforative or otI>cr cUicaiO 
proccM In or near tlw peritoneal cavity or 
to blown licmatoccnoui spread of an infec- 
tion dsowhxm;. Oorfously ibo origin of tho 
diicaic Is obscure and the term “Idiopathic” 
seems appropriate. 

Pnmarj peritonitis was falrl} common 
prior to the adixTit of snlfominildcs and 
antibiotkx, but it Is roro today Tin ma 
Jority (75 per cent) of eases occur In girls 
uso^ between the ages of two and ten, 
but it has been describe at all ages 
About two-thirds of tho eases of primary 
peritonitis arc duo to l>anal>1ic streptococci 
and about one-third ore duo to pT>curr>ococcf 
Only a single organism is involved in any 
case; hence It (Men from the polymicro- 
biodc” character of n>cnt cases of secondary 
pentonids. Occasionally primary pcritoolUs 
is told to be duo to colixbrms but Midi a 
dia gnori i must olw'ays be suspect About 
half of the poeumowocol eases occur to 
ctHdrcQ with nephrotli. 

One concept regarding the pathogenesis 
of primary pentonitli Is that the organisms 
gain entry through the vagina and fallopian 
tubes. This Is supported by tho observation 
Ml the (flseose is one of the underprivUeged 
riaiM ind of unhygienic conditions. The 
alsaline pu of tho vagina In children may 
»cc^t for the age inddcnco mendemedL 
"“Other suggestion has been timt nwit of 
tw infections ore really bematogcoous and 
^prapooents of this theory point to a 
ty Incidence of an associated focus of 
ectloa. Neither view completely explains 
the sex distribution. 

. tofectioni cause a fulminat 

with a watery odorless oxu 
^e the pathologic features of strepto- 
Pneumococcal Infections 
tew fuhnhiatlng and cause a character 
pale green, odorless 
abundant fibrin formation. 

A pre-existing upper 
infec^ otitis media or pocu 
d* “ while the onset of 

oe ^ clinical features 

— hirii fir diffuse abdominal pain, 

^ restlessness, to 


ritabUlty vpmlting, diarrhea to ludf tho 
cases, sometimes iKrmatcmciU or mdena, 
and nmnifestotions of extremo lodcilv 
Tlw cliild usually lus a Icmpcrohirc of 
104 h looks very 111 ond may bo marktxllv 
Uclivdnited with mucous membranes 
and sunken eyes. Tlw abdomen may be 

E rolubcrant and diffusely ItmdtT Tbero may 
0 abtmdunt fluid In tiro abdomen and snmo- 
tlmcs shifting dullness am bo demomtrated 
Tlw cooslslcncy of Uic abdominal wall 
varies from doughy in infants to boordllke 
In older cliildren Peristaltic actlvitv Is in 
erca^ at first and is then follow'cd shortly 
by paralytic ileus. In pneumococcal eases 
ilwro may bo cyimosls and herpetic lesions 
on tho li]^ 

Tlw wnito bl(X)d count usually ranges 
from 20,000 to 50000 with polymorphonu 
dear ncutronhlls predominating. In eases 
superimposed oo nephrosis there is a heavy 
albuminuria BIcxxl culturo is usually posi 
bvo for streptococci or pncumococd 
Pneumonia should be ruled ouL This dlag 
nosii may bo dllBcult in eases wlwro there 
is a paudty of physlisd and x ray fiodtogs 
to the chest A rapid resplraton rate and 
lack of abdominal temderaess will old to tho 
diffcTcntiatiDCL The two conditions may co- 
exist 

A nwre dilBcult preblcm is the diffcrcntlA 
Uoo between primary peritonitis and sec 
ondory penfoniUs, usually from a perforated 
oppendLu The rapidity of onset and stormy 
course partfculorlv if accompanied by a 
chill, the finding of generalized rather than 
right sided tcmJOTesi, the degree of fever 
and leukocytosis during tho entire iUnesi, 
the finding of a primary focus and a history 
of nephrosis or a fincllng of heavy olbu 
mlnurla may favor a diagnosis of primary 
pcritodltis. 

The physician rarely accepts a diagnosit 
of primarv peritonitis while acute appendl 
dds, which is far more common remains u 
poxsibilJtv In moribund children and in in 
stances where the diagnosis of primary peri 
tonltis seems almost certain because of 
known nephrosis or a known cxwiisting fcxnu 
of infection and septicemia, tbe muttcjr may 
be settled by peritoneal aspiration under 
Icxail anesthola. A smear of the exudate 
showing pure streptococci or pure pneumo- 
cocci vvlJJ allow one to proceed with con 
servativo therapy with oisuranca 

In the majority of eases the diagnosis will 
be made at exploration A ri^t lower quod 
iMt todsloa can bo very limited In Mlent 
If one suspects a primary peritonitis. Gross 



498 


Chapter 18 The Abdoaoxal Wall and Perttoveum 


recommends the following prt>cedure (1) 
obtain some exudate for a smear to pro\*e 
the diagnosis— this is done by an assistant 
immediatel) not postoperati\‘el\ — and cul 
ture (2) coofiim that the appendix is not 
the source of the infection, (3) put a xmoD 
drain doum Into the right iiiac fossa, (4) 
do not remox-e the appendix if it is normaL 
Postoperabi'eh an antiperitooltis regimen 
should be follms'ed. Sulfcnamides and penl 
Hllhi are the spcoflc drugs of choice 

Bactcnal Pcritomtu Due to Henutog 
enous Spread. This entitv is blood borne 
from a known infection eUe\\'here In the 
bod) so that it Is realh a secoodary perl 
tnniHi- It differs from cootamiaatkm perito- 
nitis in that it does not arise from a lesion 
in the \*iamt) of the pentoneum 

The source of the mfectloo mav or ma\ 
not be apparent Mam surgeons behe\-e 
that the mafonty of cases of so-called pri 
man peritooitLS actuallt, arise from a hidden 
focus, are really hematogenous and so be 
long m this group. The fact that the ma 
fonh of the organisms are streptococci and 
pnenmocoed fa^nrs this point of view 

The cimical features are idenbeal to those 
which have been desoibed for primarv peri 
tombs. 

This disease, like pnmai) peritonitis 
tiviiild be treated cooservativ eh when the 
can be made 

Tuberculous Pentemid*. Tuberculous 
poitanitis was at one time fairlv common, 
but fortunatdy it is now roreh seen. It is 
almost ahva)-s associated with tuberculosis 
elicwbere. 

Tnbereulous peritomta is somewhat more 
mmiTwui m females. Both children and adults 
may be afi^ed, the usual age range bang 
between ten and forty years. 

The infecting organism is Mt/cobedcrium 
tubera^otis or eltner the human or the 


bow el together Fecal fistula formatioo maj 
occur in either t)^ particular!) in the drr 
form, and in children the fistula may coco- 
mumcate with the umbilicus. In the laoixt 
fom the pabent is likel) to be a child and 
the ascites may be mnssJve. The fiidd b 
usually thfn and lemon )ellow and it mar 
coagulate spontaneously Its specific grayitv 
Is oyer 1018 and Its protein content oyer 
4 per cent, thus distinguishing the fimd 
from a transudate The eDC)sted variety ii 
a combination of both of the above fonos, 
yyith a localixed area of fluid which nw) be 
mutaken for some other c)'stic lesioti. 

The condition is of folrl) acute onset m 
two-thirds of the cases. The moat fonn b 
likely to run a more insidious course tlun 
the dry There are f)'xtemic manifestntiom, 
consisting of wasting, anorexia, and fever 
accompanied bv abdominal pain, vcmibng 
diarrhea and enlargement or the abdamen. 
In the moist form the abdomen may become 
very distended and tense with dllatabnn of 
the veins of the abdominal wall and, if the 
tunica vagLaalb is patent, a simnlated h) 
drocele Redness of the umbilicus ma) pie 
cede formaboD of a fecal fistula. 

The dtognis^fi is usually not difficult, ts 
there Is evidesice of tubercnlous mfechen 
elsewhere. In the asotfe variet) peitmeal 
fluid may be aspirated for culture and 
guinea pig tnoc^bon. The differential 
diagnosis indudes pvogenlc peritomtix, car 
dnomatosii, other forms of o^tes, abdomi- 
nal tumor and celiac 

Tbe chief complications ore farhetia and 
Intestinal obstruction. In the preantibiotic 
era the mortnHt) was 40 per cent, death 
often being due to toxemia, tuborulosb 
elsewhere or rare!) to ara)*ioldosis. 

The treatment consists chiefly of general 
suppertivo measures for tnberculosii, which 
should bo carried out in a sanatoriuni. The 


bovine tj'pe. The primary lesion u most us© of the antitnboculouj drags— strepto- 
often tuberculous uicoution of the boyyel, m>an, para amiDosallc)'lic add and isonic- 

but infection may also arise from tubercu otinic add bvdrazido— hav o improved d» 

louJ metentenc Kmph nodes, tuberculosis prognosis maihedl) In the ascitic variet) 
of the fallopian tubes, hinphatic spread from laparotomy and evacuation of the fluid seem 
tbe hmg or pleura or nematogenous spread to have a beneficial effect. In the dry fonn, 
from distant sites. operation should bo avoided, except when 

Basically there are two t)-pei of tuber made mandatory by intestinal obsiructioo. 

culous peritonitis— the “moist” vanet> and When laparotomy has beoi carried out in 
tile “dryform Tubercles ore fcamd in both the presence of tuberculous peritonitis, 
netlei, but they may not bo immedlatcK drainage and exteriorizatiem of bowel sboold 
' on gross exammabon because of be avi^ed. 

or puTuloit exudate caseatioQ or Ascpik Peritonitis. Aseptic pentocitis is 
fihmns adhesioiis. In the diy form there Is fmportant for two reasons. A variety of 
n dense mflamniatoi) exudate and sterile materials (ag., foreign bodies, bile, 
adhesions matting the coils of blood, roecanium ) whkh may gain entrance 


apparent 

fibrinodi 
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tn iIk {H-nUxual cavitv orv imUnti wKuh 
iCt u^t ox'V^tK uiiLu\u\uK>r\ rvactuxu pv«iv. 
nK to u>im.Lu ai\J vluvlcul >\mpUxiis. Vv> 
«,ttll\ llx. ctK-tviaol iVTiKmUis ixn.xlucxxl bv 
iii\ vtf iIkv. kulutamx'* »iu\ bv foUo\\\.\l bv 
A >u4\nnitx»*cvl KiA.-tv'tul 
Kxvnpj KxUc* uuv txad* Uk jx-tiUuKsiJ 
ttvxu o\XTati\x prvXvUiuv'** ». 
uitun. uiitrunvaitx. TIkx 

cu\ tv>ull fam» ixnxXTulmv. \\\xuii.bx luu 
nkit and lubt of W ilhiniv *1^ ^o^trumU'^ 
bnol and ^^wKniniun tracts nu\ lx tbc 
xMxwof t>U Khk-s. wockI >idmtvrx utwUc* 
poiu and ^loiJU bucb Km.np» Uxbi's umalK 
coioc otK of tlirvx tNiX'i id rxacUiHi tl> 
bortmol tntlanutuliou in which tlx fi.>tx'ija» 
Kxl\ b iucidcntoh (d) om'^Uic inBonmuhctu. 
which imuU\ adults m a locaU-Vil »tcnlc 
aUcv« os the ixnliXVi.'um w olU oil the for 
oga UxK" (d) a >inuUr iir\Kx-%» wuh fontu 
txn of a kinuj or fistula. IIh. alabNc 
awounts i.\xulaltcn\ and bbnisu \an. grvatb 
with the luturv of tlx foaicn IkkIs 
T he diabol uunifolattvnu of a stvnle 
lOtrofeTilvuxal foalcti Uk1\ ocv lUgldx \an 
oWo \ iurpuid Hxxige nu\ p\e nw. to on 
iKcv'si witli a uus*, fc\er dulU^ tu\ie 
Bumfcktalious and Uvil inipUeaticuis. Ttus 
tvpe of fonKgn Iwdx uunl lx amwiscd. lu 
trjjvntvHKol jliraimct If Uortle nuv lx 
wnpK walled off (n hlifvHu tissue and gfw 
the tu few U an\ uuuife'stabvuu ui tlx 
>3nottoaan> slaWe patient Tlx surgeMn must 
ptird against tx'ing pe'fsuode'd b\ tlx jia 
tu unde-rtuke a search for thb tiix of 
hxdgii bod> on tlx basis of \aguc sub- 
Jt'dhe ewiiUmts. 

u^V dirough the wall of u gall 

“ouder whle*!) b dbtv'ude'd but Intied Mon. 
cuaunouli hOe tvoclx’s the iTcrituixMl eaclU 
w a ^uU of Inllors trued ruiilua or os a 
^ uiXTatkms on the Wlur\ s\-stei»u 
bile b u niUd ImLmt hi Its own 
but siwuld It bevomo sex.'oudorib in' 
^^t^ It lu^ jdi-u rise tu a MruUnil of 
^twUtb. To iKCN-cut thb uufortuiule so- 
W ttx uk^uato routine drainage of Mori 
>l>aev b tex’ouiux'ude'd 
ai^bilian surgerv or iKvr trauma. 

iLvTt I Mbml and U b 

^bs^xL Howcivt blood in the iXTi 
b?.l “bins for W 

al^,. For thb aosoo it should 

bo iA«ulcd ul llu. cud uf on uncra 

iir Jjme. \uuug Slniiaoo m ISJb. The 




lUseOse n'sulls fnuu ivrforalu’n of tlx bowd 
Olid mffimuulxus ol tlx pentotxol mem- 
brotu due to sleTtle uxx\ ilium. The perfora 
tuHi i f tlx tutotme nuv exviir an\ hme 
fiotn tlx tlurd fedol nxxitli to the ae\^natal 
jxtKxL U nu\ rx'sult laxn nxwmium lWus> 
exuiecnitoi ihscrtieiito. altwo. sawsis. coa 
genutol luiubv Iwniui. sole ulus ew intiissus 
ex^dwin. If tlx oixumg b still mvsetit at 
lurtU or if pcrforalxa exvurs after turth. tev- 
ondors luettnoi mfexdu'ii ii a rule ami tlx 
outkx'k Ul sueii ease's b \er\ ixxr 

Costrie juiex IS \cn imtatiug and llx 
elxtuxul ixntomtis wtue-U is sed up b\ a 
ixiforatexi utexr a followed, alter senvrol 
(hhuSv be Ivoebnal uifexdioo. btenU. unrx 
fivon trauniatx Intraixnlvwal ^mltlm^ ed 
tlx bladder u aUu on imtatiuc uuid and 
llus elwriueol insult a frce^uetide fbUowe'd 
lie sexemdarv uifevtwui. Ttx'se Icsxua must 
be dugjxwe'd eorle and livate\l be 04 pro- 
(inate inxratx'tx 

Iiitraixritoneal leoixTcahe puev usuolle 
Ixwinx''* iiifcvdcd and m hetnorriuvrie pan- 
e'ceatitb su^xradded baederul mfe\die»i 
sltould abeae-s lx aD^enlu^^l. tatensiev on- 
UbtoUe llxTaix ikob adesiuate'le eeitli thb 
uihxdxiQ Ul nxwt lustanew but oevuMCVuUe 
on absex'ss er evltcvlxio leiU Kaee to be 
drained tent to fourtevn ilae-s after the eviset 

Cxovi LOM-vToer Louves of -ncK 
I'uemvsLCM 

be'juraltoo of foreign Uxle granulomas of 
the ixntouisun from ose’^itie penteimta due 
to forengii UxLcs b sonxne lut orbitrarv The 
basic pathok*gK proctsi a the some— dx 
rcsixuise of the peritoueiun to a neuiuife'ctcd 
imtont. Tlx eon mg de'grvxr of cuulaliou 
and fibrosa datiuguish tlx tevei aactious. 

bi'ttx of llx sulxtonev* wUKh oa more 
conuixxde atKirtcel as causer of granulom- 
atous aaedxM be tlx peritoneal nxmibroix 
oa tUe ilardi. lexs’ixxiiuni spoar. muxrul 
od and siUcu. Tixse ediole'gie ugesits ore 
ofteni uilaxiuevd into tlx ixnhxieal e-ueiri 
be tlx sutgevuv 

In the 4ust. grunukaiutixa levions due to 
tok. eeere oftcu sevu. Ix^ause dus substonex 
WHS eelde'le usexi as a gloee jxjeeder Tale b 
comiMM.'d uutuK (i >3 per evut) of heiirabxl 
mogtwsiuni silieate and iacito* a ecn intense 
CbcubUsUe aacttou echleh uue giee riso to 
dense adlxskMu within a fvw weeks, ear the 
pnxxrs uue take eeais. In an attempt to 
uexrcome tlus problem, powik'ad starch 
eras Intxoduex'd as a {duex poeeekr be Lee 
and Leluiun. Tlx starch a made from cither 
com or acc and should be retalie-ele in 
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recDcimends the foIlo\viiig proccdnre (1) 
obtain some exudate for a smear to prove 
the diagnoiis — this li done by an assistant 
immedlatej> not postoperath^v— and cul 
ture; (2) confirm that the app>CDdli is not 
the source of the infection (3) put a small 
drain down Into the right iliac fossa, (4) 
do not remove the appendix If It is nonnoL 
Postoperatively on antjperltonltis regtoien 
should be followed. Sulfonamides ond penl 
allin are the specific drop of choice 
Bactcnol Fcnionita Hue to Hematog 
enous Spread- This entity is blood borne 
from a known infection elsewhere In the 
body so that it is really a secondary peri 
tonltis It diSen from contamination perito- 
nitis in that it does not arise from a le*ion 
in the vldnity of the peritoneum. 

The souioe of the Infection mav or may 
not be apparent Many surgeons believe 
that the majority of cases of so-called pri 
mary peritonitis actually arise from a hldocD 
focua, are really hematogenous and so be 
long in this group Tbe fact that the ma 
lority of the organisms are streptococci and 
pneumococci favors this point of view 
The clinical features are identical to those 


bowel together Fecal fistula formation nay 
occur in either type, particularly in the dry 
form and in children the fistula ma) cm- 
monicato with tbo umhilieux. In the moitf 
form the patient is likely to be a child isd 
the osdtes may be massive. The finid h 
usuoDy thin and lemon ycUow and it may 
coagulate spontaneously Its spodfle gra\'fly 
is ov-er 1 018 and its protein cootait (wtf 
4 per cent, thus distinguishing the &ild 
from a transudate. The encysted variety is 
a combination of both of the abm'e foms, 
with a localized area of fiuld which may be 
mistaken for some other cystic lesion. 

The condition is of fairly acute onset in 
two-thirds of the cases. Tte moist ftmn h 
hlrely to run a more insidious course thaa 
the dry There are syitemlo manifestations, 
consisting of wasting, anorexia, and fevei 
accompanied by aboominal pain, \-oiniting. 
dlojih^ and cplajgemgit of the abdomey 
In die moist form the abdomen may becon® 
verv distended and tense -wilb dilatation » 
the vedns of tho abdominal wall and, If ^ 
tunica vaginohi is patent, a simulated by 
drocele Redness of the umbilicus may pw 
cede formation of a fecal fistula. 


which has‘« been described for primary peri 
tOQltlS 

This diteaie, like primary perltomtls, 
should be treated conservatively when the 
diagnosis can bo made. 

Tuberculous Pcntonids. Tuberculotu 
peritonitis was at one time fairly coaunoo 
but fortunately it is no\r rarely seeg It is 
almost ah\ayi associated with tuberculosis 
eIse^vbe^e. 

Tuberculous peritonitis Is soIZ>e^vhat more 
cocutain in females Both children and adults 
may be affected, (he usual age range being 
between ten and forty years 

The Infecting organism Is Mifcobacterium 
tuberculosis of eithia- the himian or the 
bovine type. The primary lesion is roost 
often tuberculous luceratlon of the bmvel, 
but Infectioo may also arise from tubeicu 
lous mesenteric l^ph nodes tubcrcolosls 
of the fallopian tubes, Iraphatic spread from 
the lung or pleura or hematogenous spreod 
from distant sita. 

Basically there are two types of tuber 
nJom pcdtooiu>-d* •moUt vttiioty and 
tbo 'iiy foim. Tuboclei ore found fa both 
vorietlej, but tlioy moy not bo tomedlotely 
aopareot on grou ofamb^ bocn^ of 
fibril or tSmlcnt eiudnto, cjreoUon or 
fibSnJlniSSr In tbo Jt/ forei i. 

, donre InHannnaWry t^ctao faid 
ndbodon. matting tho coU. of 


The diagsocis is usually not difficult, at 
there Is cadence of tubcroxxlous infectiat 
elsewhere. In the ascitic variety peritoneal 
fluid may be aspirated for culture and 
fmtnca inoculation- The differential 

oiagDOsis inodes m-ogoolc peritonitli, cat 
efasomatoeU, other forms of ascites abdoml* 
nal tumor and celiac disease. 

Tbo chief compUcatioai are caclsexia and 
intestinal obstruction- In tho preantihfotic 
era the mortality was 40 per cent, death 
often bdog due to toxemia, tuhcixuloiri 
elsewhere or rarely to amyloidosis. 

The treatment connsta chiefiy of general 
supportive measures for tuberculosis, irhich 
sbwid bo carried out in a sanatorium. Tb^ 
use of tho antituberculous drugs— strepto- 
mycin, para-aminosalicylic add and honk 
otlnic add hydrazide— have Improvod the 
prognosis markedly In tho asatlc variety 
laparotomy and evacuation of the fluid seen) 
to have a beneficial effect In the dry fonm 
operatiOD should be avoided, except when 
made mandatory by intestio^ obstroctioo. 
When laparotomy has been coiiicd out in 
tho presence of tuberculous peritonitis, 
drainage and exteriorizatioo of bowl should 
be avoided. 

Asepilc Peritonitis. Aseptic peritonitli is 
Important for two reasons. A variety of 
st^e matcrialj (at fordgn bodies, bile, 
blood, meconium} i^ch may entranct) 
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nnooth poktopcralh-o courvo ullh nolhluK 
c\ai)t for a low grade ftniT iukI 
slight iiKTcaso in poise ratu alMHjt (ha (lino 
Uut dticlurgo frooi iKnpilol is lM.Ing exmsid 
rrciL LjIct (lie Icmixrraluru spikes (o 101 
or 103* F and chills arc iH>t unusoal Tlurro 
ma> be associated onorevU, nansca and 
N-ornlting. Constipation and MmK. abdominal 
dhtmtim ma\ result froni a tocali^d niea 
of parol) tic ilctis. In longstanding casi^ 
there mo) bo marked ssxight loss. 

Tbe patkmt uith an al>scrss usuoll) looks 
lU. Ilemo) ho ckli)dra(cd and cKIht ihislKd 
from feser or pale from associated ancniJa 
UsoiD) a mass is palpated in lire riglit iliac 
fosu on alMlomhul cxamiruthm and (h(.*rc 
b associated tenderness ai>d guarding. TIkj 
nuis ma) bo palpable b> rectal examination 
and ITU) be fluctuant ^Vlsen an abscess is 
present leukocytosis Is usualU marked uith 
a prcdominanco of isoKmornnonuclcar ncu 
tiophils. 


Periappendiceal abscess may gist rise to 
c<her cncnpUcadoru, Including generalired 
wiloaiiii, spontaneous drainage Into tiui 
hoael, fecal fistula, pylcplilcbilit, luralytic 
ileus, mechanical bo^'d obstructioo, sepU 
ctsfla and death. 

3^) eases of periappendiceal abscess 
rooh-e v,1ih conscn’alls'c treatment alonu 
la such ease* ibo patient probably Iuls only 
tt Indurated mass ssith a low grade festr 
™ lytnptocnatology A patient 

a hl^ fpliing feser will certainly n.*- 
•piire surgical Inlcrscntloo, as ucll os sup* 
p^e measure*, the latter consisting of 
“tMotic*, bed rest, beat to Uw abdomen 
rf pain, tntras*cmms fluids clcctro- 
jpucose and sometimes blood as well 
«fatobatioa. The stay ill patient with a 
im-cr require* adequate drainage of 
uxM 0 * ddiydratkm and 


The 


are corrected. 


IT, II 1 ' . voilumjuuiuuu ui UKJ 

cavity (3) to remove tbe 
^ ctscntinl the 
pnidic—'^ Iho ma(orily of ap- 

circumstance* can bo re 
than In At “ io leave the appcndLc 

hmeal infection. An eitrapcri 

should bo used, a small 

^ or else late^ 

'niinvQlv«»ft hecocue* apparent that the 
'■osed. tJ» cavity will be tra 

diould bo dosed ami a 
to for inciiloQ chosen. Needle 


usnirutiuii is a blind proceduro and Is neither 
saL nor adeipialo. llio ptu slKxild bo com 
pictely evuaiatcd and a Rniroso drain placed 
ill (lie dcplli of tlio cuvity 

Feisfe VImest. A pelvic abscess may n>> 
suit from disease \^liich is primary in that 
location or !>> gravitation of infected exu 
date from peritonitis clsouherc into tlio 
ptls-ls Tl»o latter dcsclopmcnt is cncour 
aged l)> positioning of itio patient because 
If aliscess formation cannot lx> avoided, tlw 
ficlvis is a relativxly favorablo location A 
liclvdc abscess is preferable to a subphrcnic 
abscess because ( 1 ) it does not interfere 
uUli respiratory (imction (2) it is relatively 
eusv to diagnow (3) it is easy to drain or 
If drainage is si>ontancoui it is usually into 
llio large bowel 

Tlic symptomatology of a pelvic abscess 
resembles tlut of a iicrlappendiccal abscess 
in almost every rcsp<^ One significant dif 
ferenct however Is that pelvic abscess Is 
often diaractcriTcd by diarrhea. Pain ten 
demess and guarding are usually less marked 
and. of course the moss is r>ot felt as well 
abdominally as it is by rectal or binunual 
cjuuninatloo. 

Supportive tl>crapy of a pelvic abscess Is 
similar to Uut for a pcriappcndJccol abscess 
except that if the mass is not fluctuant, it 
may be encouraged to point low’ord the rec- 
tum by mcaiu of warm enema*. The daily 
rectal examinations which aro carried out 
to evaluate (he abscess, may bo enough to 
cocourago “spontaneous" rupture Into the 
rectum 

If “spontaneous" rupture does not occur 
severe symptoms and finding of fluctuation 
may serve as CTitcria for operative interven- 
tion The abscess may bo opened through 
tho posterior fomix ^ the vagina if the 
abscess lies in the cul-de-sac in tho female 
or through the anterior wall of tlw rectum 
These approaches ilwuld bo used rather 
cautiously bccauso a loop of adherent bo\\el 
may bo mistaken for loculatcd pus. If the 
rectal route is chosen, dilatation of tho anal 
sphincter will promote continuous drainage. 
If tho abscess is not pointing tmvord rectum 
or vagina, and particularly If tbe moss can 
bo felt sunrapublcnlly it is better to op<m 
it by an abdominal Incision and by an ei 
trapciitoneol itHitc, 

Subphrcnic Absccsi. A subphrenio abscess 
is an abscess located In tho space J 
tho diaphragm and tho transverw^ 

These abscesses are not c 
to other Intraperitoneal qL. 
important because they are 
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nocuous bccmue It if gradually absorbed by 
the pcritcmeunL Unfortunately it has been 
found that starch may also gKo rise to a 
foreign-body reaction altbough less fre 
qucntly and to a lesser degree than talc. 

It appean that toKible rtorch Is the glove 
po^^de^ of choice at the present tiino Cloves 
should be washed or wiped oS before bonds 
are put into tbo peritoneal cavity and care 
tbould be taken to avoid spUlago of glovo 
powder slaxild a ^ovc be tom during an 
operation 

The gross appearaisce of these granuloni 
atous lesions ranges from a studdteg of the 
serous membranes with nodules resembling 
tubercles or larger ormises, to the fomuttioo 
of dose fibrous adhesions. 

MicTDscopically the reactlaa Is seen to be 
the fonoatloa of a chronic granuloma. There 
may be monocytes epithelioid colls, multi 
nudeated giant cells, lymphocytes plasma 
cells, fibroblasts and sometimes areas of ne- 
crosi^ Particles of the particular foreign 
material responsible can often be identified 
in the monocytes or giant cells by its chirr 
acterixtlc appearanco Starch granules can be 
differentlAted from talc by tbelr blue uaip 
ing with Crams Iodine and bv formatlcNi of 
‘Maltese crosses' when viewed vdtb poUx 
ized light 


IffTiupnuTONiAi, Amcoso 
An intraperitoneal absooss may be re- 
garded as a complication or sequel of either 
localizod or generalized {Kritooitis If the 
pcriloDenm succeeds in completely walling 
off the infectious process but Is not able to 
ONt icom e the mferton, an abscea develops 
The sltuatkw may be l^kod upon as a st^e- 
rnnte between host and pathogen However 
tbo patient may be very ill from the infec 
tioQ and the presence of d»e abscess const! 
tutfis a constant threat to the life of tf^ In 
dividual 

An intrapcntocoal abscew may arise in 
one of two ways. First, It may result from 
a skrwly advanciog In fla mm atory process 
vrithin me abdocnen, in which case the ab- 
sctts wdH develop in the imroediata vicinity 
of the diseased organ, because the defenses 
of the peritDoeum have had sufficient time 
to localtio the infection. An appendiceal 
abscess Is the most comroon example of this 
^-arletv but much the same pn>^ may 
ao aoittly InSomnTg^^ 
rofoimtioa. from ocuje 

S^gitU Mid nuinc^ 

to Waited n.tl« 


than generalized peritonitij. In tbo 
^oup there is usually sudden mairive cao- 
tamlnatioo of the entire peritoneal conty 
as in a perforated peptic ulcer or a penetrai 
ing wound with injury to bowel in whkJi, 
if die patient survive*, the fnfectiou bococw 
secondarily localized. Such localization gen- 
erally occurs in dependent parts of the ab- 
dominal cavity to which the infected eio- 
date tends to gravitate. These abteena 
usually occur in the pelvis and this b s 
favorable location, or in the subphrcnic re- 
gion, which is a very undesirable rite. 

Periappendiceal Abscess. Mori perisp- 
pcDdlcfal abscesses lie in the right IKk 
icissa. but, largely because of the variable 
position of the appendix, tbo ahsceo msj 
DO pelvic, may lie In the paracolic gutter 
may bo hi front of or behind the distil 
deum or may be retroperitoneal in poslticc. 
The poitappendectomy abscess may also in- 
volvo the operative wouncL 

An abscess need not arise from perforatiaD 
of an organ. Infection may pass mrwi^ tbe 
infiajoed but Intact wall as U usually tbe 
case with perldlvertlcular abscess. In flie 
case of appes>didtls, hmvover porforatioo 
usually has occurred by the time an absceu 
U diagnosed As a rt^t of toflammatioo 
and ozxidatioo of fibrin, omentum, mesa> 
tery and bowel become adherent about tbe 
appendix and localize the infection fbere 
Is DO sharp demarcation between localbed 
pcritnoitlj and abscess formation— tbo exo- 
date becomes progressively more puruhnt 
and the fibrinous axlhcsfoos become organ 
ized and within five to ten days an abscess 
has developed. 

Tbo pus of a periappendiceal abscess h 
never sterile Tbe organisms are those found 
in peritonitis, with Escherichia coll strepto 
coccL, and stapbylococd prcdomlnatiag- 
Mixed infections are not uncommon. 

The symptoms of a perlappeswlicoal ah" 
scess inimcdiatelv foDow and cannot be 
sharply distinguisoed from those of tbo pre- 
ceding appenmdtis axKl localized peritonitis. 
Whxai a suppurative or gangrenous appendit 
has been removed, perhaps with some coo- 
txunination at tbo time of sureciy there may 
bo an interval of several days before the 
clinical fcotiucs of on abscess are noted. If 
the infection has been suppressed by untl 
biotics tho abscess may not be apparent for 
sc%‘cral weeks or even several monUts. 

Tbe patient with a periappendiceal ab- 
scess usually presentj with spiking fo^tr 
abdominal i^n and malaise Following ap- 
pendectomy there may bo an apparent]) 
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Kdsa In iJvo IcMcr sac arc coinparaHvcK 
rare #nd arc w.alctl off 1)> adhesions uIkmiI 
the foramen of Wlnslos' 

Inadaue Subphrmlc abscess Is rcia 
b\xl) uDOMranon. U is nwre often fwind In 
mala llun females (3 1) corrcUlinR ss-itli 
the higher IncidfTKv of ivlniai> clhdoRic 
lesions In males. In tho Qrst quorlcr of tlic 
present cs3itur> llu. disease v^as tnoru com 
moo in the sccood llu. fourth dee 

ubcrcas it Is niw moru conumm in 
the fifth and siMh decades of life. This mav 
reixl cariicT and letter treatment of aculo 
ipp®Jidlis and oIIht abtknnlnal ensergen 
da and an increailng number of ticctho 
operations on the gaaimintcstiiul tract of 
older padcnls. 

Elwioyj Subi>hrenlc abscess Is usually a 
sequd to abdominal surger> and to supptira 
tho and pcrforalico Intra abdominal lesions. 
At one time surgery seas not a cimuTKni 
cause, but dcctlvo opcratkmi now precede 
almost half the eases, Onct half of tl>o re 
maindcr folknv apptndldlls perforated pep- 
tic nicer and suppuratlNc disease of Uie 
lidiar) tract Occisionalty it folloNcs pan 
ciealitis, Oolv 10 per cent of eases arise 
CKibide of the abdomen 
The InfectioQ either odgUutcs In tho sub* 
P^odc reskm or It begins cUoselicrc in the 
">dorocQ and reaches the subplutmic re 
^ hy spread of conUminuUon over die 
peritoneal surface. SuhplumJc abscess oc- 
®doiuU> arises by hematogenous or lynv 
dit srmln aUoa, b> rupture of a liver 
“Ress or by spread from a retroperitoneal 
phlegmotL 

The organisms arc tho pyogenic bacteria 
cause perilonllis-chicfly eoUforms 
~®^pcocd and staphylocoed Tubercle 
aro rardy the cUologfc agent today 
^J^^fooally In tho southern United Stales 
abscess Is duo to Eniamoeba 

PaJholofj Subphrcnlc oontamlnallcu U 
"^oerverconre by the peritoneum witli or 
J^^t tho aid of antlblodcs. It has been 
only 30 pd «ot of .ub- 
80 on to RinpuraUon 

^ob^enlc tbsetM ts found on tho right 
ti» Ipfr cent) than on 

mVmSl. la 25 per cent of 

It roulu from Iho 
C^*°P®™oeuin following perforation of 

^8 ^ ^ 
snbphxenic nbsccM 
ctmpHoaonj include pnai 



f teyre* onJ 2S Dijjcrarmnolic riT»mciitatln«ii 
of juravitDllal sctlkm*. »boutntf thr lulipJiiTTUc 
>p4irs on thr Hoht jod Irll rcnpcetivcl) 

2 “ bulipltftnlc pJtrs oo the ritju ride 
NtMc ilut d*f tlaiil po'lrriw Mjperios tpacc is re41> 
a retest arising from Uw right luhbcpilic space. 



Fieure 2S. Suhphrcnic spaces on the left ride 
The left po%XaiotAaSrrior space b the Imrr peri* 
loDcal sac. 


monltis, empyema, bronchopleural Bstula, 
lung abscess pcrforatixxi of tho diaphragm, 
pericarditis, perforation into a hoUov. ob- 
dominoJ vlsciis, spontaneous droinago to the 
outside, generalized peritonitis and liepalic 
suppuratioD. Occasionally death mav super 
veno uitliout complications Complications 
aro (lie result of delayed diagnosis and treat 
mcot and maricdly ioBuenco tho prognosis. 
Tlw mortality Is inrco times as high when 
thoracic complications havre been ohovved to 
develop 01 v.bca thov are absent 

Cffnfcoi picture Tbo length of time that 
may elapse between operation or tbo onset 
of tlio primary disease on the one hand, and 
tho tin^ the diagnosis is made, on tho other 
varici from a few days to over a year and 
tho average is five months, A long latent 
period has always characterized a number 
^ subpfarenlc abscesses but has been noted 
in an increasing proportion of cases 
tho Introduction or antibiotics. 

Tho onset of clinical symptoms may be 
abrupt. Insidious or may blend imperceptibly 
with the initiating intra-obdomlnal mfec 
tioa. 
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Dose and treat and became the life of ttie 
patient irut> depend upon adequate manage- 
ment. Untreat^ they caiT> a 90 per cent 
mortalitN Improparlv treated, that is drained 
through the pleural or peritoneal ca\it> the 
mortalltv rate is 35 per cent to 40 per cent 
Early diagEwris and proper treatment reduce 
the inoTtut> rate to approximatelN 10 per 
cent 

Anatomy The location of a subphrenic 
abscess fnflnepccs the dimcal picture and 
the surgical approach mdlcated to proWde 
drainage. The iubphrenic region is sub- 
di\’ided into various spaces A fubphrenic 
abscess, because It is walled oS by mflam- 
matorv adhesions, ma\ not exactly coincide 
with the space in wludi it is situated. As a 



Fipuf* 23 end 26 of tbe cupmar ud m- 

fexlor tadtas of tb* U\ ei, dtenring tbr bgtnnrfs at 
to U cod tbr potent u l nbphfeatc sp«ot* d«- 
mumvted by the In et «ad tti hfAimas 

3L SovKOor wrfwy of ltv«r thowiBS tbr 
antertor'Aiptfkv end the leR fopcabepatic 
tpKCS of tbe fobofamiic ccsaputmetit CampUF 
vttb Figuio 20. 



rule, an abscess is found to occupy only ooe 
subphrenic si>ac©. When tbe portenor 
superior space Is ln\-ol\ed, however the 
rl^t subbq;Kitlc space is frequently imohed 
by an extension of tbe process. 

There are six intraperitooeal Eubphrenic 
spaces or potential spaces. Tbe liver con* 
vtnicntly mvides the subphrenic ccuqu rt 
ment into suprahepatic and subhepsbc 
areas and the foldform ligament and Ug 
amentum \enosnm demarcate tbe nght 
left sides (Figs. 20, 21, 25 and 28) There 
are three spaces above the liver and three 
below there axe three on tbe right and 
three on the left 



On the nght side there are two supra- 
hepatic spaces and one subbepatic space 
( 27 ) Tbe ri^ anterior-supmor space 
is a large space b et w ee n tbe right lobe of 
tbe Uver ajM diaphragm which is limited 
posterlorh the anterior leaf of tbe cor 
onar> ligament and which ctimmuTiirate 
with the general peritnnesd cavity antenod) 
over the free edge of the liver Tbe 
posterinr-supeilor space b a small recess 
bounded b> diaphragm, liver and partcrior 
leaf of corrmarj llagment. This right posie- 
ncu superior mace is really an upward exteo 
lion of the subhepatic space. Tbe reasco 
for designating the right posterior sapernr 
space as a separate subphre^ space is that it 
is tbe site of a subphrenic abscess more often 
than an> other Enidatri from the rl^ para* 
enbe gutter drams to thu area in a recumbeit 
patient The nght sobbepatic space cone- 
sponds to the hepatorenal pooch of Xfonson. 

On the left si^ there is onb one supra 
hepatic space but two subb^ntic ^laces 
(fig. 2S) Tbe left suprabepatic space bo 
between the left lobe of the liver and tbe 
diaphragm and is bounded po$tcrtori> bj 
tbe left triangular ligament Anterior!) ihti 
space communicates ov er tbe Ifver edge with 
the left anterior-inferior space. Tbe left an- 
tenor inferior space lies below the left lob« 
of the hvor fa front of the gastrobepabc 
ligament, stomach and gastroa^ ligament. 
tad it is sometimes designated the 'perigas* 
trie space." The left posterior inferior 
correfpoods to the lesser ^ al sac,^^’"~ 
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hav-o been carried out, there is ilill doubt 
about Umj proenco of a nibphrcnic aUecti 
jurgi^ exploration may bo ncccisary os an 
uliimato diagDosUc pnxx'durc Aiplmlion is 
Dot a pcrtniolblo diagnoktlc or UJcrapcutlc 
procedure. 

Prophylaxis, Measure* for nnncnllon of 
subphrenic abtccssca arc Identical Vk4lli 
llwMo carried out in Uw prc\cntioo and treat 
mcBt of pcriloolti*. Of particular lmi»rtancTJ 



Ftpero 29 end OOj PoUarualerior and LUenl 
x-nji of cbest Tlie patkot hai a cubphrnk abscru 
krobtai the right Anterior toperlor space. The &lf&i 
CD oDDMal is that ooe aeUom ices the t}*pkal (cm 
tares (pl &0 so well 

Figure 20 PostanaiUrrinr \iew Koto the elc>-i“ 
ticn tod thirikcnlng of the ri^a bcmkfUphrjgDi 
the prtscDce of an Alr-Auld terd hi-wath iL 



{* positioning of tlso patient so that Infective 
oxudalo drains lovvard the pelvis and away 
from (Iso subpJircnic area. 

TrrtJ/nrcn/ Tlso treatment consists of both 

supporllvo measures and surgical drainage. 
It Is absoJutcIi/ cucrUlal tJiat Jroimrgc ho 
carried ouf bij a route that acoUU cotUaml 
iiaffon of the unprolecial pleural or perl 
foiieaf racirier For abscess of (bo posterior 
superior and subhcpalic spaces on the right 
sJilc Use "cstrascTDiU roulo* of Ochsner and 
Natlscr througli tlto l)cd of tlso twcIftJi rib 
Is cmnto>ctL AlUsough it Is true that one 
ac(uall> goes tiutHJgn peritoneum to drain 
tlso iubltcpalic abscess the sunpurativo 
process Is wailed off anteriorly and tlicrc Is 
no general dissemiruUon of infcctioa. For 
tlso rigitt anterior superior and left n^ra 
Iscpatic spaces, tlso anterior Incision of Qalr 
mont anu Meyer along tho costal margin. Is 
used. Left anterior inferior and left posterior 
inferior space Infcctioiss arc sufficiently well 
walled off by omentum and tronsveno colon 
(hat tlscv may bo drained by cautious ap- 
proach tJsrougli tlso anterior oixlominal w*all. 

After free drolrugo has been established, 
several soft rubber drains aro put into the 
depth of tho cavity and aro slowly with 
drawn over a period of several wcela. if 
fever docs not subside rapidly after drain 
age serious consideration of the possibility 
of a second subphnasic abscess is indicated 
and opproprlale investigation Initiated. 

ADItEUaSS A.N1> Oaxos 

Adhesions aro abnormal attachments be- 
tween peritoneal surfaces they may bo 
dlhcr Bbiinous or fibrous A band is a long, 
narrow fibrous adhesion. 

Etiology Most adhesions are inflammatory 
in origin and follow either a suigicai opera 
Uon or peritonitis. Socno odl^ioos are 
thought to bo congenital- Others aro duo to 
mccbanicoJ violence and foreign bodies, but 
for tho most part they may bo considered 
to bo Inflammatory 

The amount of fibrin produced from the 
inflamed mcsothclial surface of the peri 
tonciun varies according to the chemical 
irritant or tho microorganisms involved If 
the action of tho irritant is of only a few 
day* duration, the fibrin Is usirolly absorb^ 
Intact mesothclium Is necessary for resorp- 
tion of fibrin. If tho fibrliKms adhesions ore 
not absorbed for any reason, they are invaded 
by fibroblasts and caplUariei and otganiza 
tion begin* between five and ten day* after 
the initial Insult 

Factors favoring the development of 
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Any obtceo produce* two groups of niAol 
fertatknii (1) tbo syitaolc io^colioii* oi 
tuppuradon, (2) the lymptomi and dgn* 
whkli are peculiar to tlw locatloo of dw 
absces* The {nacceulblo and deep>s^ted 
k>catiOD of fubphrenic abscess results In the 
ktcalMog manifestaticins becoming apparent 
late in too course of the disease Typically 
fubphrcnlc abscess is charticterlned ^rty by 
systemic evidences of an abscess and little 
to Indicate its location Klaingot quotes 
Boroard in the %veil known axiom '^IgM 
of pus somewbere signs of pm nowlrerc 
ligai of pus there. At the present time the 
problem of dia^osls is often mode stiO more 
difficult by tlw use of antiblodcs-* These 
agents may suppress for a time tbe systemic 
manifestations of tbe disease while the at 
teouated pathologic process sknvly pro- 


gresses. 

The systemic manifestations of on im 
treated fubphrenic abscen are those of nny 
supprtomtivB process spiking fever chills, 
rapid pulse defaydratioa toxemia, and )«u 
kocytoiiJ If tbe infection has beim masked 
by antibiotiat, there may be little or no 
fever ood only such ooaspectQc rymptoens os 
weakness, miitatse, anorexia and, as Blade* 
has expressed it, *a lack of a sense of >veU 
being.'* It is apparent that if antibiotic* are 
bdng administered, minimal systemic symp- 
tomatology calls for a thorough inmilrv and 
examination for local symptoms ana dgna- 

The most Important of tne local symptoms 
Is poln, which is usually present but wbldi 
vnrie* greatly to intensity The pain is fell 
in tbe upper abdomen, aloog the costal mar 
gin, in too flank and reo^ region, or to 
3io neck or ibouldor The site of pain is of 
tome localizing value. Pain is aggravated by 
deep inspiration or movements of the trunk 
In additiofu there may be hicenp, oi 


most conststent and valuable of tbe 
physical findings Is tenderness, the k>- 
cattoD of which may suggest the tite of the 
There may be Icndcraen over the 
twelfth rib posteriorly with a posterior *u 


The »dmliibtimttoQ of «iiUb»otk» to ti«*t • fevw 
of ttn6etenni«d orlSiB if wrootf in pnnctph "Wben 

« D-Uca dcvdoc* s fevw Ih c to ten <h) f »ft«- 

‘~^itrMbdanto«l JafectiaD, however «ad ^ 
ImestlSBttoo revral. » cw 

ihli oncUco *i»rt» snbphro« tat^ 

->» be . 


perior space abscess, tendenieti along the 
costal margin to an anterior superior space 
infection and tenderness \vith musde giani- 
ing over the upper rectus to a subbepaifc 
space abscess. Tenderneis between the two 
beads of the stemodeidomartoid muscle doe 
to Initntloa of the phrenic nerve has Vm 
described. There may bo Umltatioo cf 
respfrutorv excuraioiL findtow of pleural ef 
fusion, elevation and limited movement of a 
Isesnidiaphragm or crepitations to a koig 
base. OcenrioDaBy four distinct levels can 
be percussed resonance (normal hiDg) 
dullness (pleural effusion) resonance (gas 
to abscess) and duUncss (fluid of obs^ 
and liver) la suprabepatlc infectioni tbe 
liver wiD oe displaced dmvnward. 

Xltoimol cltnjjaJ suspicion demands pre- 
Umtoary x ray stndie*. If fluoroscopy ot 
chest to full inspiration and full cs 
piraticBJ show elevation, limited movement 
or thickenipg of a hrmldliiahragm or pleural 
efiuslofi, a ^-scale rodloiogic tovestigation 
is necessary (Figs- 28 and 30) This tododa 
planlgrami and views in several positiom 
with a boriznotal x ray beam in an aUeu^ 
to dezDoostrato an air fluid level and to try 
to distinguish elevated diaphragm from 
pleural fltod. If these studies ore unreward- 
ing, they may have to be repented, hecaose 
It is absolutely essential to estabhsb the 
diagnosis and highly desirable to detemune 
the location, sb^d a fubphreaic abscess 
exist 

thapHiW The first requisite for eady 
dtogzxtsis it awareness of the disease. The 
very obviovis systemic manifestations with- 
out other apparent cause donand a search- 
tog tovestigaUon for pbysicoJ signs and 
radiologic evidence* of subphrenic abscess. 
If antibiotic* are being admtolstared, a stiD 
higher index of luxpicioa it Docessary If a 
potient has recently undergone surgety or 
has hod on Intra abdominal tofectloa and 
has only minimal lymptocu under antibiotic 
cover physical airf radiologic examtoatioo 
Is Nvarnmted. If no evidence of subpbrcnic 
abscess is found ot this point, antibiotic 
therapy should be discontinued nnd tho dis- 
eaaa allowed to declare Itself A twinging 
fever and other full bknvn tytlcmlc znanl- 
fmtatloni, u well at locailztog symptomi 
and sign*, will soon become apparent If tbe 
vague symptoms have been due to a sup- 
pressed lubphreoJc tofoctioiL It is better to 
allow the disease to become mjiT^^focf and 
then proceed with proper therapy than to 
allow tbe masked process to progress. 

If after all otbff investigative roeasurei 
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fonncd tbo thirt> fint opcraUwi for adlw 
skuu. This tcrici of succc»sl\o oi)cratloni 
m3> Ut, as HcTlzliT stotctl “os tong os llw 
pjlicnt doc*, or tin. Itj^ftd pcntslcnco of 
tho surgi’cn endure*” TJkj titosl *j{ijfarior\ 
sotulkn to (his problnn Is (o rccocnl4o Hut 
a fulfcnt of this kind w-lll (nc%itahl> re-form 
adhesions and to rqilaco lupliaaaid adl>c 
itaas with an orgonJicd pattern of rum-ob- 
stTJcting adltcsiooi sucli os one ohlalru >\hh 
the Noblo plication procedure 

i\TRi isrxmn il tr tvM i 
Abdominal Injurk* Ilka peritonitis hav'O 
afflicted mankind from tlw reirratu past to 
the present da> It Is a sad rcOcctlon upon 
our spcdcs that on undue pruportkm of 
these na\c been sustained in warfare* and 
today a very largo number of abdominal in 
Jaria result from automobile accidents. Ab- 
dominal trauma nuke* up ap\)roiJnu(cIv 10 
per cent of incapacitating inhirics, 
bforics to die abdomen may bo dUided 
bto tun groutu iwnctrai/ng and nonpene 
tnafrig, tbi latter being rrwrt comoKra 
These may bo rubtlhich^ into injuries of 
sdid Of hollow s-iiccRL 
AB types of abdominal trauma, penctrat 
lag or DOQpcoctratlng, and regardless of tlic 
wgan infined, may pnxlueo txs'o cllcels— 
wodc and pcrilooiUs-slngly or together At 
^ mesent tune one-half to Iw'o-tliirds of 
«uJ* from abdominal Injuries arc due to 
diock. Modem methods of treating perito- 
^have greatly reduced tlio mortoLlly from 
this compllcaUan 


PE^c^^ATI^o Njuiua 
, u'ound is ooo in which a 
‘wgn b^y has entered or tras'crscd tltc 
*t)qominal cavity 

^”®etratinE Inluric* of the abdomen arc 
pTxluccd by weapons and ore Im 
portant in military surgery They ore by no 
among dvillaas, Loria states tlml 
darity Hospital In New Orleans, in a 
period, admitted os-cr 800 sucli 
^ of injuries 

^ firearms and most of tbo ro- 
^ varlcnij type* of sharp lostru 

»f tho ubdcmlnil wnJl .hould bo 
vw . P^ctrattng until proved other 
Wd wouad of tbo chest, back, 

from iKa "’wmd 

S? •*“ t'«lei Grei wonJ fc 
meam "m ertrartpr of airowi. 


If there arc wounds of entry and csit llm 
iMtli of tlm blade or missile unless it has 
iKim deflected by Ixmc may bt plotted as 
u straight line this is of some s’aluo in dc 
(erndning ll«. prulubillly of fnj\iry to tlw 
fixed orgjii*. Any i>cnclrallng wound of tlM3 
abdomen must Iw assumed to ha\-o perfor 
ated bowel wall unless llicro Is \-cr> good 
csiilcnco to (lie contrary 

TImj organ most frcspicntlv injured is small 
Intestine Less freipiently llicre Is Injury to 
User spleen large bowel stomach mesen 
(eric* and major vesscb Scseral abdominal 
organs nuy lx injured and lliero may be 
ossocrialrd injuries often of iho thorax or 
urinary sy-steni Trauma to multiple organs 
markedly incriau'S tlio mortality 

Tito history sluMild Inclndu information on 
tlio type of Weapon and tho position of tho 
patient wlicn woundetL Tlw patients symp- 
toms (eg. sliuulder tip pa^) will of 
some sahx in diagnosing and localizing in 
juries l>ut om sliould rsot attach too mudi 
importance to the patlimts denial of ssmis- 
(oms especially if lie is in sliock or lus 
multiple b)juriu3 Often by tlie timo a pa 
Uent complains of ssmptoms, much s’aluoblo 
Umo Isas Iscen lost 

Physical examination vldds more informa 
tion tluao docs tlx liistory Tito circulatory 
status, tlx? blood pressure and tho pulse and 
llx*lr response folbwing treatment ore of 
tho utmost importancu in determining the 
presence of continued bleeding. Sliock Is to 
uo cix>cctcd, but if ordinary resusdlatist) 
measures restore pulse and blood pressure to 
normal and Uicse remain stable, one may as 
sumo (liat there Is no continuing hemor 
rluge 

TIh? appearance of tlw wound may bo dc 
cepUve. A small wound may bo tbo only 
visual evidence of on underlying potentially 
lethal injurv 

Tlic most rcliablo evidence of Injury to q 
hollow viscui, according to Rob, Is the ab- 
sence of bosvd sounds. If they remain absent 
for over an Iwur abdominal exploration is 
raaiKlatory Abdominal tenderness and 
guarding may bo present with either intra 
peritoneal blood or injury to n hoUo\\ viscu*. 
Rectal examination should be carried out 
and it should be ascertained that the pa 
Uent can pass urine nonnalls Stool and 
urlno shotild be checked for blood. 

If there Is anv likelihood of a kidney 
jury an Intravenous pyeJogram should 
obtained early The Iddneyi will usuallv 
Crete the dye even in tho presence of mo 
ate shock. This is essent^ not only to 
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fibrous adbesk)Qs following cbcmicol or bac 
terial peritonitis include (1) continuing 
action of the irritant, (2) hoctoiIs of the 
mesothelium due to intense action of the Ir 
rltant, (3) a predisposition in certain In 
divlduflls which Is not well understood. 

A surgical operation promotes flbrtnom 
exudation by mechanical factors le., hon 
(Ding viscera, sponges tostruroents, forcim 
bodlias, blood and, in some cases low grade 
and unsuspected infection. Fibrinous ad 
besions berome fibrous in postoperotlvo pa 
bents for the some reasons that they do in 
postperitonitic patients, but in the former 
there may bo on ad<Dtlonal factor of de- 
nudation of mesothelium— areas which ore 
not adequately reperitoncallzod at llto con 
elusion of operation Fortunately even 
fibrous adhesions may become attenuated 
and disappear in time 
Fonrutton of odUetlonj is a proloctlvo 
process without which irritants could not 
M localized and abdominal surgrrv would 
bo Impoulbie. These bene€<rial cllocti 
tbotild be coniidcrod before attempts ore 
made to abolish adhesion formation b> 
means of drugs and cheml<^ 

Pathology The chief csjmpllcation of od 
ItesloQS and bonds Is intestinal obstniction 
At tbo present time this lesion luis displaced 
cDricrnoI hernia as tho n>ost common single 
cause of mechanical tnt«tinol obstruetkn 
Tho adhcsiocu and bands roav Involve in 
testine, mesentery porietei omentum or any 
other abdominal structure. Tbev ore usuaDv 
fibrous by tlw time they give riso to obstruc 
tio n, Sm^ bowel Is most often obstructed, 
ujuaUy ihu distal ileum This Is probably 
because more inflammations and operations 
oern r in tho right lower quadrant tium in 
anv other location. 

Adhesions and bands obstruct the bowel 
by several mochanlsms. Adhesions by coo 
tracturo of tbo fibrous tissue may Link coro- 
press or otherwise distort tho bowel to cause 
a Donstnmgulatlng obstruction A pocket 
may form Into which bovvcl prolapses or a 
oarrmv aperture may bo produced through 
which a loop of bowel may bernialc. A band 
nioy also servo as a pivot point for o vol 
vuhu 

Mechanical bovvcl obstruction duo to 
fibrinous adhesions Is relattvely uncommon 
and usuoUv occurs during tbo first week or 
Icn davs alter operation or peritonitis. 

Cllnkal Plaure. Adhesions may produce 
symptoms other than those of intestinal ob- 
ktruction but UUs liappcns randy and such 
a diagnosis should bw made with reserva 


tions The great majority of patients present 
with a modranlcol small bowel obstruetkn 
and "a scar cm tho belly" Tbo ohstructico 
bo strangulating or nomtrongulatiaj, i 
diHerentiation which frequently cannot be 
made with assurance on clinical grounds. 

Prcvtmtlon, Tlicre Is no reUablo way by 
which tho formation of adhesions can bo 
prevented, oven if it were desirable to do 
so Tbo most a surgeon con hope to accom- 
plish Is the reduetkm of adhesion formatko 
to a minimum Of all the methods that h»\e 
been tried to minimize adhesions nothlag 
has been shown to be os worth while u 
careful attention to the details of surglctl 
technique 

The points of surgical technique that m 
usually oDeclivo In reducing the mtmber of 
adherions ore (1) aU denuded areas should 
bo ropcritooeallzcd, (2) attention should be 
paid to hemostasis and blood should be 
evaeaxated from the peritoneal cavity at the 
end of tlie operation (31 tissues should be 
handled gently (4) warm moist ipcs^ 
and podeW retractors should bo used, (Sj 
preoperative bowel preporatioo by 
chaniad clemxslDg and enteric aoUbtotlo 
and sulfooamidcs Mfore intestixial snrg^^ 
hdphil (6) 0^ area about on open 
should be packed off and spUJage should be 
avoided (7) drains ilwuld be used v»hff« 
Indicated out should be removed os soon as 
It is safe to do so (81 local uso of lulfocs- 
mides and antibiotics riaj no advantage O'ts 
svitemlc administratlcm and these cbemlcd* 
may act as foreign bodies and Irritants. 

Treatment- When a mechanic*! 
bowel obstruction develops within a wees 
or ten days after surgoy or after peritonith 
without surgical operation, and oco belie''* 
that the obstruction Is due to fibrinous 
hesioij*, the patient may be treated witn 
supportive measure* and a long IntestuMi 
tube. The patient must be watched 
fully and, if there is no response to tW 
managcmcDt operattvo intervention may ^ 
necessary As a rulo the lube wlU 
through tho smnll bowel and the ohJtrucocs> 
will be reUevod. 

In cases of mechanical smaD bowel w, 
structioo duo to fibrous adhesions, tbo 
tient vviD coroo to surg®y Supi>artivo 
urci and tho use of the long tube aru 
of tlio prcopcxatlvo preparulioo and not a 
substitute for opuration. 

In patients vrith a predispodtion to barw 
odberious, ordlnorv methods of 
and treatment will prove futil(i. 
writes of one such patient on whom be 
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fonncd ibo tliirt) first operation for oiUks 
tiom. This series of succcssIn-o opcrationi 
nu> last, as Hcrtaler slaletl "as Wg ax 
pallcnt does, or tlw hopeful pcrsislcnco of 
iho surgeon endures." Tlio fnost satisfactory 
solulkm to this problcns U to rccomlic llul 
a palicnl of this llnd lnc\ltabl> re-form 
and to replace haplu 2 ard adhc 
sioas vrith an organJzx^ pallera of non*ob- 
striicting adhesiotu sudi as om- obtains witJi 
tbe NoUo plication procedure. 

/NTfl I IBPOUIS IL TfttVH I 
Abdominal injuries, like peritonitis, have 
afflicted mankind from the remote past to 
the present da> It Is a tad rcfiection upon 
our spedcs that an undue proportion of 
these na\c been sustained In warfare* and 
today a wr^ Urge number of abdominal in 
juries result from automobile accidents. Ab- 
dominal trauma makes up approximately 10 
per cent of Incapacitating inj^cs. 

Injuries to the abdomen may bo dldded 
into two groups pcnctro/ing and non|jcne 
iratfug, the latter being moro common. 
’Ihese mav bo subdhidin into injuries of 
solid or hoUovr xdsccra. 

All types of Abdominal trauma, pcnctmt 
tag or OQopeoelrnting. and rcgordlcu of the 
<*tan injured, may produce two effects— 
shock and peritoaltis-itndy or togctlKjr At 
the present thno cne-ludf to tvsxy^\lrds of 
deaths from obdomliuil injuries ore duo to 
ihcKi, Modem metbodi of treating pcrilo- 
have greatly reduced the mort^ulty from 
thb compUcatfen. 


PENTmATING bsjrRlEI 
■A penetrating wound is ooo in which a 
body has entered or traversed the 
shd ominal cavity 

l^oictratine Infuries of the abdomen ore 
ptoiiced by weapcaji and are Im 
pwtant in mllitaxy surgery They are by no 
rare among civilians Loria states that 
JJfOwlty Hospital tn New Orleans In d 
year period, admitted over 800 suet 
ab^t 60 per cent of the Injuria 
due to firearms and most of the r©- 
to various types of sharp Instru 

"bdomlMl ^van .bould bi 
^■Jfred poietnitiiig nutjl proved other 
vroond of the chat. bod. 
from tK- ^ “y 'vounc 


If tijcrc oro wounds of entry and exit, tbo 
naili of the blade or inlssllc unless It lia* 
been deflected Iw bone may bo plotted a* 
a straight line tills Is of some value in de 
temilning the probability of injury to tlio 
fU^ organs. Any penetrating wound of tbo 
abdonven must be assumed to have perfoT 
aled bowel wall unless there is very good 
evidence to tlw contrary 

Tlw organ most frequently injured is small 
intestine. Less fretjucnlly tJicro Is injury to 
liver spleen largo bowcL stomadi, mesen 
tcrics and major vessels. Several abdominal 
organs may bo injured and there may be 
associated injuries often of the Utorax or 
urinary system. Trauma to multiple organs 
markedly Increases il>c mortality 
The history sltould Include lafomuticm oo 
dto type of weapon and ilic position of the 
patient wl>en wtKindcd. The palicnl i symp- 
loms (e-g., shoulder Up pain) w*!!! 1^ of 
some v^uc in dbgnosing and localizing in 
juries, but one should not attach too much 
importance to the patients denial of svmp-' 
toms, espedaby if I >o is in shock or 
mulUplo injuries. Often by live tin>o a pa 
dent comnlolns of symptoms, much valuable 
time has Wen lost 

Phy'sical cxamioalkm yields moro Informa 
tioo than docs tJ>o history Tito circulatoiy 
status, tho blood prcssiuo and iho pulse, and 
their response following treatment, arc of 
tbo utmost Iraportanco in determining tho 
presence of continued bleeding. Shock is to 
bo expected, but If ordinary rciuscitativc 
measures restore pulse and blood pressure to 
Dormaj and these remain stable, one may os 
sume that tbero Is no continuing beroor 
rhoge. 

Tho oppcoronco of tbo wound mav be de- 
ceptive. A small wTxmd may bo tha only 
visual evidence of on undcriving potcntiallv 
lethal injury 

Tito most reliable ovidcnc© of Injury to a 
hollow viscui, according to Hob, is tW ab- 
sence of bowel sounds. If they remain absent 
for over on hour abdominal exploration is 
mandatory Abdominal tenderness and 
guarding may be present with either intra 
peritoneal blood or Injury to a hollow viicus- 
Rectal oxaminntloo should be carried out 
and It should be oscertaloed that the pa 
Uent can pass urine normalK Stool and 
urine should bo checked for blood. 

If there is any likelllxtod of a kidney In- 
jury an intraveDouj pyelogram should be 
obtained early The kidneys will usually ex 
arete the dye even in the presence of moder 
ate sbocL This ii essential not ocly to es- 
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tabUsh wl^tber a Iddney hai been injured, 
but also wbetiier the opposite kidney Is 
functioning norauilly Similarly If there Is 
any poulbility of a bladder injury there is 
only one reliable diagncjtio procedure cvi 
toffapby following inrtillatkm of 250 cc. of 
radiopaque d>e. 5 per cent «)dium iodide 
A chest film and plain supine and upright 
(or left lateral decubitus) films of the ab- 
domen should be taken to search for free 
IntrapcritOiieal and retroperitoneal gts, mis- 
sile mgmenti, ileus and eWdcnco of fluid. 
The supportive treatment will often bo 
initiated even before preluninary assessment 
of the patient is completed. Blood is drawn 
for tjossmatching. e^•cn if there ts no fm- 
mediate intention of giving a transfusion. 
Intravenous fluids are started through a 
large needle or cut-down. A Levin tube of 
generous diameter Is placed in the stomach 
for dccomprestioo. In tho sbexAed patient 
urinary output as measured by a Foley 
catheter in the bladder b often a useful 
guide to the quantify of intravenous fluid 
required. A penetrating wound of the ab- 
domen b one of the few Instances in which 
proplryUctic administration of antibiotics Is 
Justified. Narcotics are not administered to 
the patient \vlth abdominal trauma until the 
surgeon responsible for the case has had an 
opportunity to examine the patient and bos 
made a dedsion regarding operative Inter 
vention. 

The patient with a penetrating Injury to 
tbe abdomen will almost olwavs require cx 
pioratiou. In thb regard. Sir Cordon Cordon 
Taylor states *A penetrating wound m the 
abdomen probalKy means a penetrating 
wound of the bowd or other abdominal vb 
cus and demands tho earliest surgical Inter 
ventloa, iinWt a wisdom of prescience boro 
of great esperlcuce justifies rcstrainL Tl» 
only two instances wnen laparotomy may bo 
deferred are (I) when a patient b mori 
bimd, (2) in trio occaslo^ Instance In 
which thorough and repeated cxamlruitloD 
of tbe patient reveab no abnormality what 
soever 

Usually a patient should not be token to 
the operating room until be has been n>- 
nudtated and hiJ pulto and blood nreoure 
,n, stabiltod (o-g. to tho tnblo tilt tat) 
Tbm are tunel, wbm a paUent 1. 

ai fait aj one can pomp blood Into 

taprot'o aln».t -mlracukauly on tire op- 
crating table. 


When resusdtatioo may be carried oat it 
a more leisurely pace the outlook for iLe 
patient b improv^ but opemtiem shoold 
not be delay^ beyond a few hours. Tlxte 
factoa Influence tlio mortality (1) the te- 
\er^ty of the injury (2) the daratkp cf 
shock and (3) tbe duration of peritooal 
contamination. Tbe objectives of optratkn 
ore to control bleeding and to prevent cm- 
tiuulng contamination of the p^tooeal cm 
Ity 


NOWP g U t TBATPiC InJUIOEI 

Tliese are also known as closed or sob- 
cutaneous injuries, or injuries due to bfeut 
trauma. Th^ are more important thin 
penetrating Injuries because they are nc* 
only more common but they ore more diffi- 
cult to manage, since cdear-cut indicoticiH 
for operative intervention may be absent. 

Approximately half of tho serious om 
penetrating injuries to the abdomen wtkh 
occur In North Americn are caused by anto- 
mobfle ocddenti. Tho steering whea h » 
porticularlv dangerous instrumait Falh, 
fltbWlr- tnjories, mining accidents ond bcni| 
struck b> falling objects account for a cer 
tain number 

Tbe forces that produce tho Injury to tw 
abdominal contents are of four types (1) 
an anterior posterior or lateral sque«^ 
force which crushes the vbcoi, usoslly 
against unyielding bene, (2) o tangenlbl 
force which nrvoves a vlicus beyond tic 
UroiU of its mobility with a tearing of rt* 
attachments or capsule, (3) a sudden cc^ 
pressing force which. In effect, bursts a hok 
low organ as If It were a paper bog, (•^) • 
blasting force with widespread ibattcring of 
tissues with petechial beroorrhages. 

Fixed organs oro more llkefy to be 
JuTcd tlian tho« which are more 
The offgons injured, in opproiimBto order 
frequency ore liver spleen small bowo, 
large bowel, kidneys stomach, bladder dls- 
phragm (left rido) and, rarely a pregnant 
uterus The luoilinal Jehmum and distal 
Ileum ore tl>o parts of tno nnall inteitiM 
most frequently Injured (near points of 
fixation) and bowel is rooro often injured on 
its antimcsentcric border Tho same ksiw 
may sjiill fecal material and bleed profuse!) 
The vulnerablo portion of tbo dundcniun b 
tho third part where It crosses tbo body of 
tho third lumbar vertebra. A hollow viscus 
is aKvayx more susceptible to injxuy when 
distended than when empty 

The injuries frequently Invnlvo rooro than 
ono organ, in which case tbo mortality rate 
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I liKTcjicJ from Icii tlun 10 per ccnl to 
Doro than GO per cent The IctM factors- 
and iKTiloncal ciaittunlnatioo-fro- 
jucnlly coexist In IImj tan>o luKcnt 
DcU)-ed iMntwrrlugc max occur Tlw nwit 
frequent pretonU In oclajcd nipluro of 
ho rplccn TTili \-arict\ of ln(ur> occiin onco 
n tcNTti (tiitancn of splenic niptua Dc- 
iaj-cd Intra-abdominal iKonorrlugc may also 
result from injury to Hx'cr to duodenum and 
pancreas and to Udiicx 
The dilBcuJt dinicai problem In eases of 
blunt trauma to the abdomen Is to estab- 
lish the diagnosis of a potentially kllul in 
|ui> sulBdcotlj carl) to avoid the higli mor 
tdlty rale \s4Uch results from prolonged 
contamination of llw peritoneal cuvllx A rup- 
tured hoUoss x-isciis maj produce fc’w S)7n|)- 
toms during tbo rrxttt fusorablt. tlnu. for 
dosure. Tho ph)’sical findings ma) Ihj no 
more than could be explained on tim basis 
of a small amount of blood in tlio perl(or>eal 
cavlt) or on the basis of a retroperitoneal 
hemorrhage, noutino opcralloa Is not a so- 
lution to this problem bccuusc a negative 
esploratiaQ also carrk-s on Increased mortal 
it) The only aiuu-cr is thorough Initial In 
x'cstigalfon and frequent rc-cvaJualion b) 
the same surgcoo 

The history ma) bo x-cry misleading. Tho 
initial trauma may bo remarkabl) trixIoL A 
hlrtory of a severe bloxv to tlw abdomen 
fojUoxved by rapid recover) and an interval 
of snwaj Jjounr M-idwor tymptomi In ito 
way mla out intra-abdominal infur> Tho 
natore and location of tho blunt trauma will 
enable the ph)Tfcian to visuoUzo Use possible 
^derhiog lafuria. Tlw presence and loca 
^ of I®in are of some diagnostic value A 
of persistent vomiting is suggestive 
upturn particularly if the vomltui 
l^dfflcul^ in voiding or hematuria 
attention to tbo urinary tracL 
The history will only suggest tho presence 
« » serious lesion, but thU diagnosis must 
^de from the physical findings sup- 
by laboratDT) aids, dJefl) the x m) 

patient with significant nonpcnctrat 
^ to the alxtomcm will usually be 

*;dn^oiL Ileniscitation with 
itanrtv^l^ be carried out cpncocn 

Tjatimv dinicai assessment of tbo 

dkati^a eiperience in korea has In 

that severe^ Inlured persons mav 
of blood far in excc« of 
« the amm* ^ t hemorrhage 

tiled Hill ^ ^Suid displaced into trauma 
‘WJO. These resuscitative measxmes 


are in o sense diagnoalic os x^tfll os them 
peutic- tailure of tlw patient to respond to 
liberal adminUImllon of wlwlo blood or a 
Icniponuy reiiwnso to blood indicate* 
dtlKT vcT) severe trauma or continued 
hemorritage 

One slwHild searcli for on area of coo 
(ttsiun on tJw alxJomJnal wall Tenderness 
gu u-ding and rebound tenderness arc usu 
all) due to rupluro of a Ixollosv xiscus but 
can be earned l>y blood In the peritoneal 
cavil) Tlio aliseJKv of bowel sounds alwa)i 
suggests severe Injury but it Is not b) itself 
an absolute ciilerion for ctploralioo, as 
paral)iic ileus ma> be caused by u rctro- 
peritoncal benuloma. Obliteration of liver 
dullness Is almost pathogruwnonic of rupture 
of some part of tlw gaslrolnlcslinal tract 
Shifting dullness in tlw Banlu and Quid in 
lire cui-de-suc on rectal examination ore oc- 
casional!) noted. 

Scout films of the abdomen and chest 
sIkhUJ be lalcn. Fracturad lower ribs should 
alert one to tlw possibillt) of rupture of 
spleen or Hvxt but rib fracture* are found 
in onlv 50 per cent of fatal casts. Flndmg 
of free gas on tho upright or left lateral 
decubitus films will male exploration man- 
dalory A fracture of tho pelvis in the x1 
cinit) of tito pubic rami or which opens up 
tho pelvic ring mohes a cystogroin al^lutely 
indbpcmablL If Ukuo is any suspfdoa of 
Udoc) trauma, Inlravcnom p>‘dography 
slwuld be carried out ear}} 

Peritoneal aspiration under local ones 
thcsia is a useful dlamosUc adjunct The 
finding of blood, bile; fecal material or fluid 
with a high am)/aso content may influence 
tho numa^nnenL 

\Vl»clhcr or not operation is indicated, a 
program of supportive therapy should be In 
sUtulcd. 

Tho objectives of operation ore tlw somo 
for boUi penetrating and nonpenctrating 
trauma to tho abdomen control of bemor 
rhago and prcvetilion of continued contam 
Ination of the periloucal cavlt) TTio treat 
ment of bleeding from a rupturwl spleen has 
high priority and llie hemorrbace often be- 
comes profuse vvlwn the abdomen is 
opened. Splenectomy is the oaiy permissible 
procedure. The csseatlul coniid^tloos in 
the treatment of liver ln(urics ore (1) to 
stop bleeding. (2) to excise devitalized bug 
ments and (3) to drain Bleeding may be 
controlled with mattress suture* and hemo- 
static sponges (Gelfoam and Oiycel) pocks 
should not bo used. Drainage is essential 
because bile leakage will occur and may 
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lead to fatal peritcailtli Trauma to the pan> 
CTcaj tmiaHv require* only drainage. An 
opening in uie rtomach may bo treated W 
dcMon of ^vound edge* and dcwuro wlA 
sutures. The imaD bo%vel jhould be ly*- 
tcmatlcally toipected from the ligament of 
Trcitz to the ileococaJ vahe- wound* are 
treated either by resection or by a method 
of juhu^ that ooes not narrow the lumen 
The anterior surface of the duodenum should 
be inspected for an intraperitoneal rapture 
which can usually be clo*^ with suture* At 
die same time, one should he alert for bOe 
stained blood and gas behind the perito- 
neum, indicadog a retroperitoneal rupture of 
the duodesmm this requires mobilization of 
the duodenum, suture and drainage. Open 
ings in tbo lar^ bowel beyend the hectic 
flrauro must either bo eiterlorized or su 
tured and protected with a pro rim ol colos* 
toray It is not so tmportant to protect a 
suture line in the cecum or ascending colon, 
but a catheter cecostomy is often useful. A 
wound of the gaDblaader U treated by 
cholecystectomy In/ury to tho common bile 
duct is treated by suture and T tube drain 
age. Bladder wounds are tho usual 

care being exercisod not to put chromic cat 
gut or Qooabsorbable suture* through tbo 
mucosa. A urethral catheter or suprapubic 
tube Is inserted and the artraperitimeal Us 
sue* about the bladder are drained. Ne- 
phrectomy ll seldom necessary unless the 
kidney is severely fragmented. 

PostoperaUv'ety the paUeot is maiatained 
on supportfvo therapy until recovery is com 
plete. 


BUJorEurroNEvu 

Herooperitonemn may be either tnumailc 
or rpontaneous Tho trauma may be trivial, 
ejpecialh if bleeding cornea from a previ 
ously diseased organ. Delayed hemonhoge 
from noopenetrating trauma to the abdoroeo 
ma y also occur 

The lerioDJ which may cause spontaneous 
hejnoperitoneum Include ectopia pregnancy 
blood d>’scrasiai, rapture of on artery whl^ 
ii tbo scat of a degenerative process, torsion 
of omentum, spleen, fibroid tumor or ovarian 
cyst, mesenteric vascular occlusian and pan 

crcatid*. • , , Cl 

The most probable source of a largo 
. . , j »v_ is rupture of 

■jl chndbeoriog ago 

controlled and tho 
In the peritoneal 
hazard to tbo pa 


aiDOimt ot bwoa m uw j 
the spleen. In the female ( 
it Is ectopic 

Hemorrhage shoidd bo 
hl^ evacuated- Blood 
cavity h a lO^^h greater 


dent than any possible benefit that might ac 
crao from Imvlng this blood as a source d 
Iron. 


P\EVUOrEItITO*iEn>J 
Pneumoperitoneum is the presence of pj 
within the peritoneal cavity Tbo deteetkn 
of free intraperitoneal gas Is of great \ilae 
in the diagnosis of a peribrited abdooziaal 
vlscuj There are bowser other importsul 
cause* of poeumoperitDoeum which are in- 
cluded In the folhrwing etlologic dasdfir*- 
tiOD 


Clashtigatiok of pNroxiOfi JU TOWEDU 


A. From Wiihin tho Lumen of ths Cattro- 
intestinal Tract 

1 Perforated peptic ulcer 

2. Other perforativo disease 

3. Blunt and penetrating traum* to 
the abdomen 

4. Endoscopic instnnnaitadan 
5 litfecticmj 

6. Poitanesthedo 

B From Outride the iMOien of the Gostm* 
iniertlnal Tract 

1. Postoperative 

2. Diagnostio 

(a) Rubin Test 
Needle 
B. Therapeutic 
4. Penetrating trauma 
C. Idiopathic 


Perforaud Viicus. Pcarforated peptic oker 
is the commooest process prodoctog 

poeumoperitooeum- The demonstratioo « 
tree iotrapearitoneol air in a patient with so 
acute abdomen usually indicate* a pdfbr* 

tlon of the gastrointestinal tract 

DanonstrabJe poeumopcritODeum ocari 
rvlth more flmn half of perforated pepde 
ulcers. Tho detection of air depends 
many factors, incloding ( 1 ) the time elapsed 
since perforation, (2) the location and ri® 
of the perforation, (3J| tbo effoctiveoess o* 
reaction in walling off the perforatioo, (-1) 
the amount of air in tho stomach at the 
time of perforation and (5) the amoont 
swalJowoa subseqnently 

Benign and m^gnant ulcerating lesioDS 
and olatructing lerioos in which pmorutiofl 
of tbo giutrointarinol tract ocetts locally oc- 
curs may produce pneumoperitoneum. 

Freo gas in tho peritoneal cavity seeks the 
highest level and, in tbo upright position, 
tends to accumulate under tbo diaphiagni' 
Ahhough ahsenco of liver duUoexi in the 
mldaxtUory Unw is clinically irxilcative of 
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pneumoperitoneum, occurato detection ro* 
quires careful radiologic oxomirution (Figs. 
31 and 32) A foNv cubic centimeters of 
nm bo seen on a scout BIm of tlra abdomen If 
suiroent time is olloucd for the gas to col 
Icct in uhatm-cr part of the ca\4t\ is upper 
most Erect and left lateral decubitus \’^v*s 
arc commonly usedL 

Traumaik. Pneumoperitoneum following 
blunt trauma to tlio abdomen indicates a 
pesforated \-iscus. Pneumoperitorreum fol 
lowing a penetrating or perforating obdom 
Inal woimd reseals onI\ peritoneal entrance, 
since air may enter with the missile. Viscc^ 
insoheroent, hmveser is common If Uhj 
pcntoocum is entered and tlvo detection of 
free Intrapcritoocal air Is a posilho Itulica 
tloo for laparotom) 

AcodeniaL Instrumental V'isualizatian of 
abdominal organs, often accompanied by air 
famifH a ti oa, ma> perforate a normal or dis- 
eased \'isais ana produce pocumoperito- 
Dcum. Perforation during signToldoscopy 
under direct vision is nrc. Pneumoperito- 
neum occasionally follows gastroscop) Ixit 
J»»Ily gross pijforalkm is not found at 
Uparotom) In the absence of peri 

patients have been successfully 
hated cooservathely 

Infections. Certain gos-formlag organisms 
iMv cause pocumopcritaicum in an Inlra 
Jhdomi^ abscess. ClojtrUilum wcldiil and 
bacteria are the comaxmest infecting 
“JP^bms that produce gas but Escherichia 
cou, anaerobic streptococci and Proteus have 
ooasioiially been cultured. The forma 

. , ,8^ ^ ^ abdominal abscess may bo a 
val^lo aid In diagnosis and localization. 

oManoihctit Pncumoperitoocum follow 
JJg surpiy I, occasionally related to oncs- 
tktej airway pressure during as- 

or rapid asygen flow 
trie catheter may prod^ gai- 

dlhaation and, rarely gastric perfora 
Is not foUmving anesthesia 

with pt^fontHcm or 
“wnu aWri^ ““S' beueoth the 

U abdominal tun^ 

“I*”*!* wr ** opened at 

duraSaT ^ The 

i, vtrlab^^S*ii“^'^ pneumoperito- 
aW3 quantities of olr are 

patlmti the air has disappeared 


b> fmiriccn da)^ but rarely It may persist 
for as long as six weeks. 

Tl>cro is no apparent correlation bch^-ccn 
pneumoperitoneum and postoperative pul 
monoT) complications. The presence of in 
trapcritoncaJ air following surgery may 



Fifwfcs 31 tnd ^ Postcnmlakir and lotoal 
d dust The patlaii has a perforated peptic 
ukrr mo«t oommoo came of pcmimopcritoocum 
other than Isparotocoi 

Flffurr 31 Paktrroaatcrior view shewing a thin 
rim of toe air beneath both Icavta of the dtaphragn*. 



the left lateral decabitm poriUon ihr-.M h- 
uaed, with pabeat lying oo hb left tide. 
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confuxo tho aiietfraent of poitoperative ab- 
domJiuil compUcationj 

Diagnotuc. Direct injection of goi into the 
peritoneal cavity to outline the abdominal 
and pdvic organ* ha* been used in iclected 
cores oj an aid In the radiologic diagnosis 

Tbe potential communication between tho 
peritoneal cavity and the exterior existing In 
the normal female via tbe fallopian tubes 
and the uterine cavity Is utilh^ In tlie 
Rubin test 

Therapeutic Artificial pneumoperitoneum 
has been nsed in the treatn>ent of pulmonary 
and abdominal tuberculosis for many >’ean. 
Five hundred to 1000 cc. of air or oxygen Is 
Injected directly into the peritoneal coWty 
with periodic refills Elevation of tbe dla 
phrapns u’ith reduction of pulmoiurv vol 
ume tends to promoto coUapso of tuDorcu 
lous cavities, particularly If they ore located 
in tho base of tho lungs. This treatment often 
combined with nhr^coctomy and chemo- 
therapy 1* conslderod of vohio in some in 
stotfces. Another use therapeutically 1* the 
preparation of the patient with a very largo 
ventral bcrnla for operotloa. Tho air Is in- 
troduced into the peritoneal cavity while 
tbe hernia is onder conbtjl with strapping 
This hu been a very oseful procednre In 
sheeted coses. 

Idiopathic or Undeternuned Cause. Spun 
taneoui idiopathic pneumoperitoneum oc 
con rarely with no demooitrablo perfoiti 
tlon of a vlscus known oxogenous cause or 
underlying disease process It produces few 
fUntgnl nianlfestations and usually subsides 
without £D effect 


TUTORS OF TOE FCRITOSEDM 
Tbo greot majority of picritoocsai tumors 
arc secondary Primary turnon of the peri 
tonenm or of any serous membrono aro very 
rare. 


pBUiAHY ToMOBS 

Neoplasms may ariso from any of tbo 
gljfooi, fatty vascular or reticuW tissues 
which Ho beneath tho peritoneal incsotho- 
Uujn, but such arc best regarded os tumors 
of tho viscera, parietes or retroperitoneum. 
Tbe tumor of ovcsotbcUum, the mesotboll 
omo. Is tho only primary tumor of tbo peri 
Alihougli It II .-Ciy ttt™. 
pathologic fsrec 

^ '• “ ntcogntaibW cnllt> 

^h^gn tuxl raJlmunt vailrtto of 
elljt Tholalonj nmy bo )o- 
difiuw ootl IW In Ptalt'o- 

fono,. Tbo tumor may 


spread over and encompass the viscera, pT> 
dudog fibrous thickening of the peritao^ 
and shortening of tbo mesentery Intestiia] 
obstruction, viscid ascites and oblitentloD of 
the peritoneal cavity have been reported 
Even malignant forms do not invade nat]! 
lato and seldom metastBiize. 

Tho neoplasm may have tho microscopic 
appearanco of a pupillary fibrous, acinar or 
even squamous tumor It is very difficult 
for tho pathologist to establish tho dlagnmfe 
on tho I^is of examination of ascitic fiidd or 
a small amount of biop^ material- 

Tbe benign form, l/ localiied, can be 
effectively treated by surgical excisfon. 


Seconoabt Toiiobs 

Tbo primary lesions aro usually fewnd in 
stomach, colon, ovary uterus, brotst, bfiltry 
syTtem pancreas, lung and lymph nodes. 
Most secondary tumors of the peritoooBD 
ore metastatic carduomas, Tbo m s Hgnad 
tumor roaches tho peritoneal sorfaco by 
permeation through the wall of a viiati, by 
nematogeDous and lymphatic spread and oc 
casionally by inocuJatiiw at tho time of tur 
gery Once in the pditoocal cavity tumor 
may bo diwi min-u^l over tbe serosal aa 
face 

The gross appearance of secondary hntfxv 
vanes vridely according to tbe primary 
k*lon and tite mode of spread- The main 
features ore asdte* and hmvor noduJea. The 
ascitic fluid is usually bloody and often can 
tains exfoliated tumor cells. The hunts 
ranges from minute deposits, a mllliiartcr or 
less in diameter studded diffusely ovc 
pcritoncail membrane, to large plaques *m 
masse* of neoplxutlc tissue. As a rule u* 
tumor ncxlulcs are loss than a centimoter fa 
diameter Tho omentum may bo so inni* 
bated with tumor that it is converted into a 
bard mass There may bo "drop metastave* 
to tho col-de-sjc, giving rise to a rccUl 
shelf Sometime* a rotictiUr pattern of white 
lymphatics permeated with tumor is 
l^eath seroxa. It may be difficult to dit- 

S b grossly the nodular lesions of lec- 
peritoneal tumor from those of to* 
uls fat necroiU or foreign body 
granuloma. 

Not ail secondary tumors are malignant. 
One benign secondary lesion Is die par»* 
side fibroid,’" a Womyoroa that has become 
detached from tho uterus and token up J 
now attachment on tbo peritoneal surface- 
Similarly dcnnold cyiti of the ovary somo- 
time* bocomo secondarily attached to peri 
toneum. 
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Mlsentkiuu and Omentum 


An intcrcstinR form of iccontlar> liimor of 
the peritoneum is lucvdomi/xonui pcriloncf 
uhSeb ojiiei from rupture of a pscuJomu 
diwus c^fUcIcnoma of IIk) ovtu) or rarcl> of 
tho anpemlix. A kaloo of iljnibr appeonmeo 
nu> DO produced b> nipluro of a mucoctlo 
of tho appendix, in ^^ll^ch caio Uw muctu 
acti as on irritant and produces cl>cmical 
pedtoniri*, Tfu3 mucuf-producing cclN Ije- 
como fanpbntcd on ll>o pcTitonc\un and con 
timic to produce a cclatinoui caudate caus 
ing tho so-called {tll> bcll> 

The patient w*itlr mclastasc* to tlw peri 
toocom uiuall) has othanced k\Tnptarm of 
tbs primai> lesion IIo nm complain of pain 
dbeomfort or cardiorcspiralor) kjTnptorru 
from abdominal distention Cad>cxia pallor 
and asdics arc often present when tlw pa 
lient is seen for the first Unvu One may 
palpate tumor tissue in the form of a pri 
mary lesion, a Virchovs i node liver ikkIuIcs, 
on omental rrmi or a acetal shelf 
If ibcre is no evidence of nvctastatlc mallg 
nancy other than die asdics, abdominal 
fiuJd may be examined cvtologlcaJl) Tills 
examination is subfcct to the limitations in 
herent in the cyiologlc method. 

Trcatnieot can ool) bo x>'mploraaUc. Ab- 
doDdiul tapping may bo done for (lie com 
fort of tho patient Instillation of colloidal 
An'** Of rodiomimetic drugs may reduce 
udtei when tho tumor nodules ore only a 
few mlUlmetcn in diameter and liiero Is no 
block at the porta bepatis 


MESENTERICS AND OMENTUM 
xsATosrr aAo rinsjoLoci 
The stomach, Jcjunollcum appendix, 
transverse colon, sigmoid colon liver and 
spleen arc attached to tho posterior wull of 
the abdominal cavity by mesenteries whidi 
c®rry their respective blood vessels, lym- 
phatici and lymph nodes, Tho gastrolvepalic 
hgament is the ventral mesentery or the 
and fint part of tho duodenum, IkiI 
^ ^ In 0 sense a dorsal mesentery of 
tho liver and gallbladder Tho gastrocolic 
is continuous with the anterior 
of the greater omentum Tho meserv 
^ of the te^ollcum Is described os fan 
averaging 12 to 25 cm. In hclglit Its 
with parietal peritoneum is only 15 
^ whereas its other border uhcro it 
^ 700 cm In 

L disparity in tho Icngtlu 

bo^ can onlv be recancll^ by 
°^herous folds toward tlw enteric border 
^ nvesenlertei consist of two layers of 


mcsothclinm enclosing a variable amovmt of 
fatty and loose connect!' o tissue vessels and 
tymnh nodus 

TIhj mesenteries of Uic duodenum pan 
creos ascending colon and descending colon 
lu'tj tllsapix-arcd In fetal life because of 
fusion "■itli parietal pritoncurm Fortun 
alcly for Oio surgeon, tlwso pLuwa of fusion 
can nsnally Iw converted into planes of 
cleavage restoring tlw primitive state Tlw 
•mesentery* Uiuj creatco 1ms only one layer 
of mcsollwllum tlw posterior parietal perito- 
neum but It carries In Its fatty areolar Hs- 
suo tlw blood '-csscls, lymplwtlcs and lyrniph 
nodes of tlw organ in (ptcsllon. 

Tlw greater omentum U a double fold of 
mesentery cmbryologically One might ex 
pcct it to contain four mcsotbcJla! layers but 
llw central two Imvc fused and vanished. 
Tlw size and fat content of llw greater 
omentum are highly variable. Its rolo os the 
•olximninal policeman" seems well sup- 
ported by experimental and dlnical oi 
dcncc. The arvolar tissue of llw omentum is 
rich In macrophages. Dacteria or carbon par 
tides Injectcu into llw peritoneal cavity ore 
rapidly removed by llw omentum and oro 
suluequcntly seen to bo situated in phago- 

3 rios beneath its mesoOwUum Tho ability of 
w omentum to adlwre to sites of Infiamma 
tkm and perforation Ivas been nvcntloT>cd tn 
tlw disetusioo of peritoniUs. Foreign bodies 
In tho ixritoncol cavity such os a bullet or 
a sponge, BIO often found completely 
w^peu in omentum. 

Tlw presence of tho greater omentum is 
rwt alvvoyT beneficial. Adlwsloni and bands 
between llw omentum and citlwr parietes or 
viscera, or openings made In tlw omentum 
at surrica] operations may lead to Intes 
Ibul oDstructloo- Onco a patient has Iiad 
some such difficulty originating in tho omen 
turn surreal cxciskm of tho omentum will 
circumvent furtlwr complications 

3!E3E.\TUtlC L\ lIFlIADE.'HTtS 
Acute NaMPcanc Mpewt sj uc 
Lyiipiiadenitis 

Over tho post thirty yean this has 

been delineated from tuberculous Ivmphad 
enltls and has gradually gained wide ac 
ceptance os a cunlcol entity Its chief im 
portanco lies in the fact that it produces tho 
picture of an “acute abdomen" and must be 
considered in the difierentlal diagnosis of ap- 
pendicitis. 

Acute rwnspecific mesenteric lympbade- 
nlUs is uncommon and in our eiperienco the 
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iiiddeiico U dimialjhlng. Mott padenti oro lymptomt of this latter disease will subdd; 
between five and fifteen yean of ago and it or improve in less than twenty-fonr hour*, 
is somewhat more frequent in boyi If at laparotomy one a norma] sp. 

The etiology is imbsown and there may pendix and the characteristic lymphadencp- 
be more than one cause. Cultures frtBaa the alliy in the ileocecal angle appwwWr.^ 
cailarged njcsentcilc I>TDph node* are osu should be carried out It is not advissWe to 

ally negative. Associated low-grade inflnm remove a lymph node for biopsy bersoss 

matory changes in the anpeotux and distal bowel may become adherent to the lito. 
ileum have been reported in a large proper Postoporatlve respiratory corapitottw 
tion of cases and may have a bearing <hj the should bo anticipated A small proportioo d 
etlobgy those patients may have farther attocki tfiet 

The appendix is grossly normal Them is appendectomy but there is an over-aB lead- 
discrete enlargement of the mesenteric cocy toward recovery 
lymph nodes in the ileocecal angle particu 

larl> those in the luxtaintestoial group TuBmccixm* MmcrfrEBic LrirPHADOfrai 
Lymph node* in this region ore prominent Involvement of mesenterio lymph nodes 
in children and normal lymph nodes must be bv tubercle bodlii is now uncommen. The 
distinguished from those which are patho- disease may be primary to vrfilch case ths 
logic. The nodes vary from soft an<l pinl. organisms usually bovine, gain eatij 
to the early stage of the disease to finn and through intact mucosa to Peyeri pateba 
white later Microtcopictdlv the Iraiph nodes and tl^ reach the node*. The disease m»7 
show only nonspecific changes nyperplasia, be secondary to tuberculoxis of loogs (f 
edema ami hyperemia- bowel 

The child with acute nonspecific mesen The pathologic picture is that of tuberco- 
teiic lymp h ad gr itii usually presents with lows lymphadenitis elsewhere, with tabscis 
coU^cy ab d n mto ai pain vaguely situated formatioo, caseation and eventually calcific^ 
about the umbilicus right rido or right k>\m tloa The disease may be complicated b, 
quadrant The pain U of variable intensity peritoneal odhotons, tuberculous poritaiitii 
but in between the cramps the child feels or secondary pyogenic tofectioci, 
fairly well There is often a recent opper The disease is seen in acute and cAronto 
respiratory infection, which may stilf ho forms and Its manifostatlaos are highly viri* 
prescaL There is a history of previous at able. The salient feature* are fovrr gcoeal 
tacks, separated by intervals of several m health, wdght Joss, diarrhea and crsnip- 
moathi, to over half the cases Malaise, tog abcbmtool 

anorexia, nausea or vomiting is also ftv X ray of the abdomen to a citolcally 
queotiv present or reported to earlier at person may ihovv lymjA node* fa 

tad>x the right fliac fossa— the so-cailod ciully 

The child docs not look or act ui There is tombstoDc* of tubercle badlll, which may or 
fever usually under 100 F The patient is may not bo dead. 

fiushod and there may bo ctrcwmoral pallor In general, the treatment should be coo- 
The pharynx Is often injected and the ocr sovaUvo with antituberculous drugs and 
vlcnl Ijinph nodes may be enlarged. Ah- xupportive meaxurcs. 
dfaninnl tcadcrness is higher more medial, 

less wen localixed and more variable from MaicNTEaic and OxmrrAL Cvrta 

one time to another than In oppoKUciUs. A variety of unmnsl cyits may bo found 
Shifting tenderness (14;., shift of x>otot of in the mesenteries and omentum These in* 
oioximmn ttaidcrness to the left when child <dude (1) enterogenous cysts or coogcnitol 
lies on left ride) dne to <^ge to ^Uon rodupll cation*, (2) l^phatio cysts, either 
of the mesentery and nodes Is said to be cavernous lympi^gfoma* or cystic lymph* 
characteristic bet is often absTOt The white angiectasis (3) dermoid cysts ( 4 ) hydatid 
count may be tocreased to 10000 to cysts, 

15 000 per cu- mm. Tbo cyris may produce no lymptoou w 

IndUcrlmtoale ai^^endectomy cannot bo only abdomtoal enlargement and vague tH>* 
coodoaed- However if one siwpects awto cor^ort. OocttsfooaHy a potient prescnti with 
onpcodicilis tbo nuUter should ^ settled by tolestiaal hemorrhago or obstructioa. C\rii 
laoarotomv On the other hand, if ooo can of tbo otnentum may give rise to scenndaO 
bircasooably confident of a diagnosis of torsietj and tbo din teal picture of an “acute 
nv^sitcric adcnitli, a fc^v hours of observa abdomen. The charocterisUo phyilcil find 
tioo may be contomator> Tbe signs and tog is a floating tomor“ oso to the 
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mcjcnlcn' hjvx greater mobiUtv from kitic 
to ii<lo Irian tn a \ertlca\ direction. 

If kurgical lnlc^^x•nlk»n Is necessar) 

Ideal treatment is to klicU out tlw c>kt Un 
fortunatcl) Oils Is kcldom posslblo In iIkj 
ittcscnlCT) as \-csscls supplWng t!io Iwvwl 
arc adherent to tlio c>-st wall and It may be 
necessary to resect bowel A c^^st of tlw 
omentum Is eosiJv treated b> excision. IIj 
dtUd cjst ma) dc treated by deep x rax 
tberap) or b> c\cisIon witli caro not to spill 
the fluid, which would rdnfcct the patient or 
cause a sex ere onaph) lactic rcacUoo. 


Itiial iKrriktalkls and licmod>-namIc forces 
ha\o neen blamci! Tlio torsion Is alxxaji 
unliNifur and nuy bo dther cxnnpitto or In 
complete In (lie complctt t>pt tlicro may be 
up to klx full turns. TIhj oincnlum Is usu 
allx rjullo largo and fatty witli a long ircdlclc 
and a nairoxx uttacluncnil It Is often tlw 
right free margin of tl>o omentum ilut is 
involxcd in llic torsion 
Tlio clinical picture and treatment of tor 
tion of tlio omentum arc similar to those of 
infarction of tlio omentum 

irpr-smccs cpirLotcAC 


l\riRCTIO\ OF Til€ UUC\TUil 
Infarction of the greater omcnluni may bo 
doe to (1) tonlon (2) lliromboils, (3) 
poIjTirtrriUj nodosa, (4) embolism (5) 
trauma, (6) unknown etiology 
Idiopathic segmental Infarction of tho 
omentum is rare, reports of onl) forty eases 
having been published. It U most often 
found in wdl nourislrcd men in tho third 
decade. Tbo cause is obscure but it Is 
thought to bo related to xenous enmrgC’ 
ment (sometimes seen after a full meal) and 
mild trauma or Increase in Inlra abdominal 
pressure, leadlog to thrombosis. Usually tlio 
rl^ Vwet free margin of the omentum is 
buarcted. 

Patients present with steady sex ere right 
lover quamant pain, the onset of xs hich may 
be gndual or sudisi. Nausea and xxjmlUng 
sre unusual On euuninnllon ll>c tenderness 
Is usually higher than one would c^pcct for 
•ppendldtli and a mass may bo f^pablo 
Udaneous hyperesthesia b said to bo chur 
acteristic. 

The correct dlagnoib has never been 
preopcrativcly roost eases ore called 
acute appendicitis, Tbo finding of a normal 
*PP®idb and some scrosangulncous fluid In 
the peritoneal cavity should olxx'ay's direct 
attention to disease elscwbcrc. Tho In- 
area forms a firm, red to purplisb- 
“ack mail. Treatment b xvlde CDtcisfcm of 
mo mvohed omentum. 


Tito oppcndices epiplolcac ore fat ladcm 
ponchos of i>crIloncum which ore found on 
tlto largo IkjucI and rarely on tlw appendix 
Tlioy art usually arranged In two rowT one 
medial (o tlio taenU libera and one bteral 
to Utc taenia omenlaJb These ore tlic sites at 
xxliich some of the vessels enter the bowel 
wall Ono will recall tlut diverticula also arc 
sitnuted In iIm-so poriUons. 

The appendices cpiplolcao may bo tho 
sites of a number of diseases tho most com 
man of wlilcli b "epiploic appcndldtls." 
Thb may Iw due (o torsioo or tlirombosis 
and so may bo regarded os a miniature 
counterpart of torsion and Infarction of tho 
omentum Epiploic appendicitis b found 
cltlcfly in tlio sigmoid and cecal regions. 
Other disease processes in whicli tho appen- 
dices cpipbicae may bo Inxolxtxi Indude 
(1) acuto and chronic Inflammation see* 
ondary to diverticulitis, (2) clcgencmUon to 
form an Intrapcrltoncal loose b^y (3) ini 
Uallon of un inUmuscepttou, (4) tncuxcera 
lion In a hernia. 

The pirskcnling symptom of epiploic Qp- 
pcndidlb b bwer abdominal pain on citlxer 
tho rlgJit or left side, TImj correct dlagnoib 
b seldom mado preopcrativcly Treatment 
b cxdsion with caro not to open up a dl 
vcrticulum. 

RETROPERITONEAL SPACE 
.Lvaroj/1 


TORSIOS of tub OJ/ETVTl/a/ 

Tojii oD of the oroentian may bo dasiifled 
« primary and lecoadaiy Socradary torsion 
« more common and b subdivided Into bl 
^ unipolar types depending oo 

or not there Is a seconoi^ fixation 
■ i^atum. Arooog the causes ore 
ad heslMis, cysts and tmimrs. 
primary tonioo of the omentum there 
, cause although vigorous ex 

tnoxonent of the omentum by Intes- 


The rctrojicritoneQl space fr o m the sur 
geons xioxvpolnt b a potential space e.x 
tending from the respiratory diaphragm 
above to the pelvic diaphragm beloxv Its 
posterior boundaries are the vertebral 
bodies, the psoas and quadratus lumborum 
mnsdes and the aponeurotic portions of the 
transx^erse obdominb musdei (Fig 23) Be- 
low the Iliac cresb it b bounded by the 
soerum and the psoos and plriformb muscles 
posteriorly and by the iliacus and obtn 
ratorios intemus muscles laterally The an 
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terior boundary of tbe retroperitoneal space 
U drieSv the posterior parietal peritoneum, 
but tn addition the anterior boundary is 
mode op of the posterior rurfaco of the 
liver the ascending and descending portions 
of the large teteitine the retroperitoneal 
portion of tnc daodccum and the rectum. 

The major orgaiu of the rotroperiloncal 
space ore the Iddnervs and ureters the 
adrenals and the pancreas The space is also 
occupied by the great systemic >esseU and 
thdr branaws, veins of the portal sj-stem, 
lymphatic vessels and lympdi node* soroaHc 
nerves sympathetic chains and autonomic 
plerusei and an abundance of faltv and 
areolar connective tissue 


RBTROnJnJTOS EAL HEMORUHAGB 

Bleeding into the retroperitoneal space is 
a sequel to blnnt trauma to the trunk, frac 
turcs of the pelvis or himbor vertobrao es 
neciall) of meix transverse processes and 
lacerations of the kidnev Because tho blood 
is irritating to both somatic and autonomic 
nerves the clinical picture of peritonitis may 
be stouiated There nsv be aodominai pain 
nausea, vomiting, abdominal guarding low 
grade fever and leukocytosis This syndrome 
may proceed to adynamic lieos char^erized 
by a silent distended abdomen. Except for 
rupture of an aortic aocurytm and rare m- 
stances of severe trauma to the Udnev or 
renal \esseU, retroperitoneal bleeding seldocn 
presents as on exsangnioatiDg hemorrhage. 

HetropentoocaJ bleeding dxmJd be recog 
nJzed e^y and the lleui and gastric dilata 
tioo treated b> ^tromtestin^ decoctjpres 
sion. The possibility of a more serious intra 
abdominal leskm initially presenting ^viih a 
ihnllar clinical picture should be co^dered. 
The differentiad diagnosis is difflevU and 
nnut occaskaiany be made at laparotomy 


RETKOi‘£WrON«AL rU«01U 


It Is customarv to exclude tumors of the 
Udnc)! ureters, adrenals ponacas end 
bowel 01 well as metastatic tumors to tho 
letroperiloacnl lymph nodes from the group 
of neoplasms designated as retroperitoneal 


tumors- , . . 

most common of the primarv tumors 
,eto to tbo reooptriloooj 

Co mj leticulmn colt urcoma. The 
met commoe I. the 

txhUty .toce cUcotoe to the 
bXbeoi^ f»tty toroon .10 qoJIo ce.^ 


known. The remainmg turonrs or© th*e 
which arise from the meiodennal tissues b 
the retroparitoneal space. Tho ma)orii> (SO 
per cent) ore malignant, and ooo-&ird hivt 
metastasized at the time they are dUgocsed 
Those which are benign tend to recur rite 
removal 

Because the retroperitoneum is a disteai- 
blo space these turnon may reach very Ur» 
sire before they are diagnosed. Abcrat 1*2 
the patients present with pain and ooe-tltini 
with an cbooininai mass. Gasteoinlestital 
symptoms backache pain and swelling in i 
leg, genitourinary symptoms and fever cc 
oecortonally early lymptoms, 

Tho most common physical finding is t 
fixed or movable mass usually nooteoder 
Varicocele ed«na or varicositi« of a leg, s 
forward prolrnsion of the Uver hunbar toll- 
nets on percussion and occasionally a neo- 
rologlc oeSdt, especially with dumobeH to- 
mors, may be found- 

Tbo chief lalxinitory aid is the s-rsy ind 
the most important investigation is the 
pyologram with anteroposterior and Uinrd 
vie\vs Tho ureters which are adhereat to 
the posterior parietal peritoocum are seffl 
to M dirplacM forward or loterall) The 
function of each kidney should be assoswi, 
as on© kidney moy need to be sacrificed »t 
operation fa order to encompass th® iedoD. 
Tne nest most important radiologic pro- 
ceduro li a gnitrofatestinal series. PreitcnJ 
oiygon hmilHatioo may bo useful to outlbe 
the contents of tho retrojTCritcicicol area. 
Aortography and venography tMy be useful 
as the great vessels are often di^laced 

At the Uttmj of operative interyentlon mort 
retroperitoneal tumors will have surrounded 
or fav-aded major organs and vessels. Cori- 
tive surgery is poidblo in about 20 ^ ccri 
and tho operative mortality ranges trocn lO 
to 25 per cent 

Opewtlou is required to ss»e« tho 
and establish a diagnosis A propcatioa c* 
the tumors are amenable to surgical tnul 
meat, but each case must be indivldtulh 
evaluated, CIoso cooperation berivcco the 
surgeon and the pothologist is necessary ta 
order to determine the cvirabihtv of the 
leslGO and tho extent of surgical extlrpaiioc 
which is Justified. It may be necessary to 
sacrifice one kidney or tbo vena cava bdoW 
tho renal veins. If ccsmpicte mciikin is to* 
posrible tbo residual tumors wHI bo racUo- 
senritfvo to some dogreo in about ihrce- 
quarten of the coses. These remaining pa* 
tienti should be treated with nuliatiou or 
rodiomfmetic dregs. 
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hernia 


By CHESTER B McVAY M D 

Bnjwux VlcVit left -ImHon, SMh Dakota. hU bUhplaa U tf 
Forfu-If* dcgraa work h aaaSomt at hulk- 

<” nHurtW to Yaaklm 

f^ieacr of Swuary md Xuoclatt trofaior tf 

P^wl™ °'^ wtoufaiin* laoutleator of On tw^td 


Hiitoricany *e tfcvekipment of bomlii bu 
gery ii om of Iho njoif fatowtlng dupiCT 
to the field of medicine ttoee henifai hli>-e 
alwayj been the moet common vuihle »Jljc 
tfoo of man amcoabJe to jurglcal treatmcoL 
Itj common occorrcace and the enEgmn of 
iU etiologlc bacVgromid and iu cure 
through the agei have nude the hernia rtnry 
an absorbing narrative which has few pe«« 
ev en in the field of fiettoo The story in the 
past seventy >-ears li a monmnent to the 
snrgeoDf togt?ouit> but the multiplicity of 
modem operation* for higulnal and femoral 
hernias is a record of basic misunderstand 
iug of the anattUD} invobwi 
Definiilom The cimical definiUon of a 
bemia Is "the protruskm of a viscui bom its 
normal cavitv through a congcnitol or on 
acquired aperture.” W^e this defiaiUoo sof 

fic« in a general wav It requires some eJuci 
datloc. For ewmpic, a patient may have a 
betnla consisting entirely of weperitoneal 
&t, witbcRit a peritoneal sac and vritliout the 
protrusion of a viscus. This i* quilo common 
in epigastric and femoral hernias in the eac3y 
stages. OccastonaH} in indirect inguinjU 
hernias, the entire presenting mass li a 
pedunculated process of prepcrltonoil fat. 
These fatt> protnulons are attached to the 
Pac* 51S 


parietal peritooeum and if the aperture 
throu^ which the fat protrude* ii not re 
pairca at this stage, more and more fat pad 
uallv extrude* and eventually puHi a taver 
ticulum of peritooeiun with it Into thii 
peritoneal pouch, then, a viscus ma> henii- 
«lo This is li>o mcchaninn of Lbo oevdpp* 
roenl of epigastric hernias and Is referred to 
as the lipoma theory of C3oquet 
If one adhere* to the classic definltko, 
jhese fatty protrusiocs do not repiTS«t 
hernias nevertheless thoy pxodooo a palp®" 
bio nvass which is usually tender and prO" 
duces f)Tnptoms which bring the paiknt to 
doctor These fatty protrusioai are usu- 
ally liTcdudbJo and in the inguinal canal 
may not be differentiated frotn a bowri-coo- 
Uhdng process of peritoneum. Another aber 
ration of this d^niden is the reduefbie 
hemM and the majority of houias are re- 
dudbie in their early stages of dcvcIopcMB^ 
^ has had a loop of bowel pro- 

^^8 through an aperture in tbo abdan 
iaal wall, and then has this loop of bond 
to the abrmminal cavitj certainly hss 
* practical standpoint, al 
towgn the viscus no longer protrudes, 

Man> i^ent* live their entiro li>c* with * 
coogcnltal processus vaginaih ia the in 
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gulool canal w-illmut ho\\c\ or umcntum 
c\-cr entering ihii prcfonnetl sue Tlvcrcforo 
from Unir standpoint or that of an cxamln 
ing ph>-sician, thL7 ha\-u ne\cr had a hertiltt. 
A p<^toncal sac is gcncrall) considenxi to 
bo a component of a hcmlj but thb is not 
Dcccssaril) so. Traumatic lumlai of tlio dJa 
phxagm rarely have a peritoneal sae unless 
tbev begin as small ruptures of the museulo- 
apoccuroUc slructmxj whicli ka\o the peri 
toneum and pleura intact. A wound tkhb 
ccnco is ccrtoinlv a protrxision of ulKlomlnal 
\iiccra without a peritoneal covering 
Tlius it is apiurcnt tlut tlu. deBnltlon of a 
bcmla is not such a simple matter Furtlicr 
more the mass or size of tlw. hernia, wlictl>cr 
it is contained In a peritoneal sac aiul 
whether It is retludblc or Irretluciblo ore not 


the important consltlcratlons. Tlie important 
point is the defect In musculoaponcuroUc 
and fascial continuity or more simplv the 
bole through ibo parietal abdominal wall 
(reqiiralory or pcMc diapliramns) It is iho 
size of this defect which Is Uto crui of the 
repair problem The fixation and rigidity of 
the bmdal ring arc frequently important 
facton in rcdudbility and the indclenco of 
stnogulitioa. The size of the hernial sac is 
of no particular consequence from the stand 
point of repair except in the very largo vari 
ety abero the replacement of viscera long 
outside the abdominal cav’itv may present a 
*patlal problem 

'Ihcrefore, perhaps a belter definition of a 
hernia wcwld be one directed at the defect 
to wit An abdoaiinal henila is a defect in the 
normal musculoaDoneuroilc and fascial con 
of the abaomlsuil looli {respiratory or 
P^clc diaphroffns) either conRenlial or ac 
quind tchlch permits the efp'css of any 
strudures other than those tchic/i nonnally 
pott ihrougji the parietes Thus, Intermit 
tency of protruiioa, peritoneal sac or not, 
WTDuld not confuse the defini 
^ If one could diagnose a peritoneal sac 
with relative certainty as in cryptorchidism 
y fa teimltteDt hydrocele, a diagnosis of a 
”Tila could thra be made even thougli 
“We had never been an intra-abdominal 
In the hernial sac Hemlai of the 
lung, muicle and Joint synovia occur 
•Wi hi^de them In a cooslderatioa of 
hernias worJd require a much 
ofooaer definlHoo and would needlessly fwn 
Phmte the picture. 

There are many descriptive 
ves used in any discusdon of hernias, 
ojwgro^lc refers to the regional location 
hern ia, e.g.. Inguinal, femoral, »im 


biUcal or eplguslrk Con^iUal or acquired 
lirnilus would seem to be clcar*cut terms 
and as tlw words Imply divide oil liemlas 
Into iliovo present at birth and tliosc wliidi 
enmo on in later life Init sonm liemlas arc 
not categorized lliat easily ^VIJllo tlicro is 
not much rloulit alxHil alisent segments of 
llic respiratory diaphragm and ompholocclo 
being congctidal licmlai, certain hernias 
consldcretl to be acquired Imvo a congenital 

f ircdUpositlon to the development of the 
temio. For example the indirect inguinal 
Itemia that develops in adullltood has Itad 
tire peritoneal sac since tlu; descent of tlu: 
processus vaginalis which preceded the dc 
scent of tire testis, Rcduciidc or ifrcducihlc 
{Incarcerated) refers to whctlicr or not the 
contents of Ivcmla can be pwslvcd back 
into the abdomen. Incisional hemJas fre 
qucntly have bodi reducible and irrcdudblo 
comixments. Strangulated hernia is an Ir 
reducible Iiemia with compression obstme 
Uoo of Um? blood supply to Use Incarcerated 
loop of howd If tills is not relieved sur 
gicnlly in o few liours, the strangulated 
hernJa becomes gangrenous. An inelsioual 
hernia occurs through a surgical Incision or 
scar is man made and in this Imtanco there 
is no question that the hernia Is acquired. 
Recurrent hernia is one which recurs fol 
lowing an operatioo for a similar type of 
hcmJo. In the Inguinal region, tills becomes 
a moot point After repair of an indirect in 
guinol hernia, if Uw poUent develops a dl 
rcct In^lnal hernia or a femoral hernia, docs 
Ihb r e present a recurrence is it a separate 
subsequently acquired hernia was tbt« sec- 
ond bmnla present oil the time and simply 
missed at the origtnal operadoo, or did the 
surgeon damago the posterior inguinal wall 
at tho original operadoo and thereby lay 
Uie grounow-orlk for tho development of the 
second bcmla? Tlio term double usually re 
fers to bilateral Inguinal or femoral hcmijis 
but is also used to dcscribo a direct-indirect 
Inguinal licmia oo a single side. A direct 
indirect Inguinal bcmla, with the double sac 
straddling tlie inferior epigastric blood ves 
seU, is also known as a pantaloon bcmla. 
Very occasionally one encounters a direct 
Inguinal, an indirect inguinal and a femoral 
hernia on tlio some ride. In thii event it Is 
known as a triple hernia. An ezienud bania 
Is one that protrudes to the outride where 
It is visible and palpable. An Internal 
1b one that remains within the confines of 
the body cavities Diaphragmatic hernia is 
an example of an Internal hernia. Occarion- 
nlly one sees a hernia through the foramen 
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of Wlnslmv Into a deep peritoneal recexs or adulthood. Rarely trauma to the abdoctEOi! 
pouch, or through a traumatic rent in the wall is the direct cause of a bemU, but, 
omentum or mesentery Hmvcver hernias of aside from penetrating u*ounds, the effect of 
this type are extremely rare and most so- trauma is usually trEcnsmitted to the weakest 
called fntenaal beruioi within the abdomino! porat and may be at some distance freta 
cavity represent congenital malrotattons of the point of the infury A bhmt force to the 
the intestinal tract A sliding hernia is one central portion of the abdominal wall nm 
in which a viscus forms part of the wall of result in the oocurtenca of a diaphragmatic 
the hernial sac. Hernia adtpota is oao in hernia, a direct inguinal hernia, wi indirect 
which the mass consists entirrfy of pre inguinal hernia or a femoral bemia. In dr 
peritoneal fat and is commiooly seen in ibo Utter two examples, however ccngendal 
epigastrium. LUtres hernia (Lavaters or predisposition is also an important Uder. 
Riraters bemia) is a type of tncarcerated or For example unless there is a preformed 
strangulated hernia in which only a portion $ac in the Inguhud cwrmil no amount oi 
of the circumferenco of the bo\vel is caught trauma svill produce an indirect ingumii 
in the hermal ring. SptegeTs hernia occurs in hernia. In tlw case of the feroorai bemU, tbe 
the Unea lemilonarli at or below the iinea point is debatable. In an indskmal henrli, 
semldrculaili but above the point at which the cause is the previous operative incfcii®, 
the inferior eni^tric vessels cross the lat aldiough here again there are ccsntribudnj 
end border of the rectus abdominis musebj factors such os hemorrhage, infectloo oe in- 
If it occurs beknv the inferior epigastric creased intra-nbdominal pressure in the ia- 
vessels then it must be termed a direct mediate postoperative period. 

Inguinal hernia. An inierrtitial hernia de UeredUy or the familial tendency to 
vowps and odarges between the musculo- bemia, is an obvious fact when ooe review* 
oponenxotic laminae of the abdominal wall the c as * records of many hernias. PenisteDce 
rather than in the subcutaneous fascia. Com of the processui vacinalij in tho iogoioal 
pleie or incomplete usuadv refers to the canal, with on abo^lnal inguinal JteS 

indirect inguhud bemia and the extent of large eaoagb to permit the developoaent of s 
the congenital peritoaeal sac. A complete hernia, is certainly a familial tendency Uhs- 
Indirect inguinal hmUa is ooe in whicti oo wise the generalized w-takneM of ccaoecthe 
portion of the processus vaginalis has be tbsue as seen in the asthesiic individual with 
come obliteratad so that the hemlal contents visceroptosis and varicose veins is heredh 
extend into the tunica vaginahs of the testis tajy and these individuals more conurwnK 
(inset. Fig. 4 a) An incomplete imtiroct dewlop hernias than docs tho general pop*- 
inguinal hernia may also ertend into Ibo i.iHon Anv statistical evaluation ot d« 
scrotum, but the sac does not ccanmunicat© heredilaxy on the inddeoce cf 

with the tunica vaginalis of the testis be- hernia (such as the figure 25 per cent) 
cause the knver portion of the processus must, hcAvovcr bo plotted against the enrt 
vaglmdis has become obiitorateo (inset, all incidence of hernia in the general pc^u* 
Fig- 2 a) laUon (variously estimated at between iJi 

Etwlogy The ctiologic basis of a gi^-en and 1 15) Racial differences ore probabh 
hernia may be an obvious tingle defect, hut more related to habits of nutritioo and pb}’*!' 
more corntnoaly the ca^lSO it a combination cal development than to any racial emuac- 
of predisposing factors. The congenital teriitlc. 

hcinifli or infamy may be ascribed to a Age as on etiologic factor has two coosJd- 
ftagic etiologic factor which is either a eration* First, the incidence of oU typei » 
congenital defect, tuch as omphalocele coai- bemlas as related to ago and, second, age ** 
genitaJJs, or failure of tegmental develop- related to a specific typo of hernia. For ei 
meet, os Irt tbe absence of a portion of tho ample direct inguinal nomla u *. disease of 
abdominal ^'•all ca- respiratory diaphragm, advancing years and it rarely seen in efaff- 
An additicmal type of truly congenital bemia dren. Indirect inguinal hernia is more caxn 
jjt the Indirect inguinal bcrala which ap- mon in persons to the younger yean having 
nrars at birth or soon ihcTeafler This dls- its greatest incidence m the first year of Id® 
Knetioo in timing to the development of the and a gradually deareastog Incidence after 
most conimoc of *dl bcniias is made to eliro- that until the mid teens ^vhcn there is » 
* “ factors such as ti»- sharp rise again which lasts until the mid 

pretrure and muscio twcaities. This is undoubtedly duo to th® 
«>J ratkjo, wmen aic ctioIogic in the do- period In which the most vigorous p^sical 
of the Indirect inguinal hernia in exercise occurs. The incidence of Indirect 


iiuUe the contnouemg 
latra-flbdominal 
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Inguinal hernia llicn rallwr stotlonun 

unlll the rUUi decade uhen It again foil* oif 
Sei oj a detennining factor In tl>o develop- 
ment of a hernia is concerned with the l>po 
of Itcmia and docloiHnental facton [W- 
cuUar to Uw stx. TluJ indirect fnpiinol lK*mia 
b nine times more common in tno malu tlutn 
in the female l)ccau«3 of iho cmhr)ologic 
descent of the testes. Femoral Ijemla U 
three limcj moro coonnoo in tl>o feinalo tlun 
in iho male, presumably because of tlw dif 
ferenco in tlu) inclination of tlic pclv*!! and 
the common occurrence of increased inlra 
abdominal pressure duo to pregnane) AdtiU 
umbilical hernia b tun to tluve times more 
coenmon In tho femalo because of iho cte- 
mcot of pregnoDcv Direct inguinal l»cmU 
b a rarit) In Uto female for reasons un 
kncTATi, but, from cadaxcr examination and 
examination of the ixuterior inguinal wall 
during the repair of indirect Inguinal and 
femoral Itcmias in tlw female. It would ap- 
pear that the isostcrior Inguinal wull Is a 
mnch bcav-icT aponeurotic La>cr In the fe- 
male than In tt>e mole. 

Obetiiy in the >'OUDg adult probablv lus 
very little effect upon tlw incidence of tho 
various hernias, but in tho older age groups 
it very dcflnitel) increases tho Inddcncc of 
epi^trtc and umbilical hernias, especially 
in the pregnant female. ObcsJtv operates in 
tvro wu)i to increase tho incidence of these 
hvo berulai first, by Increasing Intra 
abdo min al pressure ana, second, by forcing 
fat into tiny opcrturcs, such as the perforat 
tog blood \x 3 iel foramina in tho Unca alba 
above tho umbilicus (epigastric Ivcmla) or 
through a persistent delect at tho umbUlcui 
(umbilical bemia) In tho aged obese jia 
ti^t, one can observo fatty Inflltnitioo of 
aponeurotic laminae with multiple 
adfpotoo in tho epigastrium Tbo 
of Incblona] bemia b much greater 
in the obese patient 

^l^loaponeunUlc deficiaicia of tho 
""oniinal wall aro an anatomic fact with 
^deiable variatkm in the stnmgth of the 
j ^ the abdominal wall Thb 

’“rac^edly b a primary factor in tho dc 
of the direct inguinal bemia. A 
“«genJt^ narrow insertiem of tho tnmi- 
yenui abdominb aponeuroib into Coopers 
5 * ^ principal etiologic foe 
«» to the dwlopment of a femoral hernia. 

^^-^Jbdomtnd preoure b the 
toajOTe^loj^ factor In the developmcat of 
^_^cquir^bCTnlas and b tbo precipitating 
'^clopuient of the indirect 
‘“gulnal hernia, in iplto of tho existence of 


a congimitiil sac. Obesity has already been 
mentioned os a cause of increased inlra 
abdundnal pressure Other obvious causes 
aro inteslin^ obstruction urclbral olrstruc 
lion coui^j slralning, traunw Ircavy lifting 
and prcgiuncy Gradtiollv incrcasiog and 
steady pressure b not so likely to produce a 
hernia as are repeated und sudden surges 
of Increased pressure os in cougliing- Many 
a patient can llmo tlio onset of hb licmla to 
u sudden cougli or to on extreme muscular 
effort especially wlxm associated witlj tbo 
element of surprise, Tho shutter aetton of 
tho abdominal inguinal ring and of tho in 
guinal canal b a fact whicli largely explains 
why a physically active man clocs rwt do 
velop on indirect inguinal hernia during hb 
active years but suddenly develops tho 
Itcmla in old age, Tito congenital sac was 
always Okto, Imt llic abd^lnal inguinal 
ring was effectively dosed by muscular cf 
fort until he reacht^ tltc age of poor musdo 
lone and developed a dvronic cough or sud 
dcnly engaged in a severe muscular effort 
OccosioQally ooo sees ll>e first evidence of 
a small umbilical defect with tho devdop- 
ment of asdics In which event ll>o fiuid 
containtjg umbilical bulge becomes a borom 
cter of tho degree of asdics. Intra abdominal 
neoplasms rarely cause a hernia because 
they develop so slowly that there b rra sig 
nlficont increase in Intra-abdomlnal pres 
sure- Thb b due to the graduxd slxclcKlng 
of live abdominal musculature. 

Inddcncc. The rdativo frequency of tho 
various comiDon hernias lias been tabulated 
many times but, ratlicr than borrow from 
editing tables, it was dedded to make a 
survey of tho Inddcncc in recent years. The 
total number of hcmioplastics (3395) Ibtcd 
in Table 1 b too small to draw any definite 
cooduilons. However it b interesting to 
note that the percentages have remained 
roughly tho same in the past fifty years, 
with the cnception that Incbionxd hernias 
ore Increasing in numbers. Thb b a nntimil 
sequence to the increasing number of opera 
Uoos performed each year 
Tbo fint group of 1065 consecutive 
hernioplostlcs was performed on opur service 
at Socred Heart Hospital in Yankton South 
Dakota, between the years 1047 and 1954 
Thb ^up represenb tho percentages in a 
general hospital in a rural area, 

Tbo second group of 1330 consecutive her 
nloplasties was performed m Paxsavont Me 
morial Hospital, Chicago Ifiinob in recent 
years Thb group represents the percentages 
in a private dty hospital. 
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T<lW# I TSa RaUliM •/ tKt Cmimem Umtiau im Omaect/tht 


SDCKCX AXD injuu OrDOUUlT 
or CLUES Dfouuua. 

otaacr 

ENOUtMU. 

nuotua. 

UWBOLXCAt. 

enaunua 

OKttBMAl. 

nuratACiuTE 

Sacred Heart HoapUri 
Vsaiucici, S. D 

658 

89 

6i 

tl2 

18 

123 

4 

1005 Hemua 

61 8% 

8 3% 

S 7% 

io 5% 

1 7% 

n 5% 

0 5% 

Pansvam tifrm. HocpiUl 
ChKEgo, lUutoia 

8)6 

370 

23 

33 

8 

76 

4 

t5V) Hecalaei 

61 

27 8% 

t 7% 

2 5% 

0 6% 

5 7% 

0 3% 

Joiaa Hi:^>Uni Hocpdal 
Baiuzacn, iyiaryiteod 

572 

53 

» 

173 

27 

111 

22 

lOOOHcmiu 

5? i% 

5 3^ 

2 9% 

17 5% 

2 7% 

11 1% 

3 2% 

Total Herokiptasues 

2£M7 

512 

113 

520 

55 

310 

40 

3395 

60 3% 

15 \% 

3 3% 

9 4% 

1 6% 

9 1% 

1 2% 


Tbo third groap of 1000 coniocutiv* 
henUoplaitiei woi performed In John* Hop- 
1dm Hospital, Baibmore Marvland, between 
the yenn 19^ and 1951 Thi* grouo repro- 
*enb the pereentages fronj a dtv boipJia] 
with a large charitv letvice 

Symptoou and DIagnmU. The subfoctfve 
tymptomi caused by a hernia are eatremelj 
N-arlablo and depend more upon tho pretture 
exerted on the content* than upon the size 
of the bemia. A verv large hernia coDtotniDg 
several feet of Intestine aixi a large wad of 
omentmn may caose the paident rmly Um 
vamest of tymptonu wber^ a small henda 
tl^tly constricting a knucile of bowd or 
amentum can catuc fcvere local pain, to- 
ferred pain and namea. When a b^Li be 
come* strangulated, then the sv-mptom* ore 
severe, progressive and, uiUe« corrected 
procnptly load to serious consequence* and 
even death. 

An indirect ingoinal hernia containing in 
caxcerated omentum may canw only lught 
discomfort locally but by traction on tbo 
onuBtum can. exutfo a nwc distressing epi 
gastric pain which may bo mittaken for that 
due to fl duodenal ulcer or gaUfaUdder d£*- 
The small epi^tric or tunblllcal 
beniia can have all o: the symptom* referrod 
to tho epigastrium by traetten on the otxtcxi- 


A small and onrecogaiicd femoral benria 
niirv coofain an fecarcerated inuddo of 
taiLn blatUor «nd bo .Uended with «U iho 

rotoWo to Uw 

^ oJS homotorla. An Uto 

may cauio tjTOpCm tolo<«l «» *« 
K^fnaipJtatlon and Kibjtoma! ptoiuro) 

poJleriot medlajlmum. A tarn 
^tto dtopto^do honda may !»« Iho 


chJiJ symptom of ibortnen of hrealh doe to 
comprewioQ of the long pain to the base of 
the nock to diaphragmatic irritatkxi, at, 
If the parietal plcnra is irritated, a typicsi 
pleuritic pain aggravated by deep breaiBnj. 

Whenerver thei© i* compresrion of the 
bowel tornm, these are the added and coo- 
allv progressive symptom* of bowei ohstruc 
ticBi- Even partial oostnictton of the Kanen, 
os to a Llttres bemia, con cause svtoptCCU 
of bowel obstruction ^Vhen the blood supply 
to a viscu* i* compreased, one then tea th« 
added vign* and symptoovs of a straflgulati°S 
obstruction. 

If the hernia is visible oar palpable atMi d* 
maw is painful, there i* i/tuo doubt on the 
part of either the patient or the pbyticisn 
as to the dlagnosii Small enigastric bemiai, 
opedally to the obese, are oimcult to detect 
Hernia* of the respiratory diaphragm are, 
of conno, diagnosed with certainty only by 
an x-ray cxamtaaUoo usually augmented Iv 
n contrast medium. Internal bcrniai axe ujo- 
ally diagnosed only during an operatioo fw 
tolestiad obstmettoo. 

Most beraiiu have a »omatio compocent « 
local pain plus a refeared element of viscers/ 
pein. It is in thosa cates, In which tbc p*- 
dent* chief complaint i* of visceral origin, 
that the diagnoii* ma> not bo entlreiy desr 
Pain at the hernial rite i* directly related to 
the degree of irritation of tbc parietal peri 
toncum and adptceot sotnadcaUy teoervated 
structure*. Prcisuro and inflarnmatton *r* 
tho precipitating factors. The pressure upon 
a contained viscus or it* subsequent vos- 
cuiar injury is referrod to the ga nglia of the 
afleront visceral pain fibers, tho superior 
mesenteric or celiac plexus, and is tbcitforc 
felt try tho patient a* pain in tho oplgas* 
Irlum Some patient* who have had a trou 
blcsocoe hemta for a long time to leom 
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to k>cjUzo \isccrnl pain and, hcncc luiNo 
DO r^cTTcd fj-mploni*. 

Ccrtainl> iho moit common comi)laint of 
a patient w-ith u hemU is a tulnlul lump 
and It is Uw iialn which muoUj l>rings the 
pabent to Ukj doctor IIn\\c\-cr concern mcr 
iho prctcoco of a tumor csen ulum pain 
less will usually causo tlw patient to seek 
medical advice. The j^n is intermittent 
when tlio hernia is rcdudblu It is absent 
when the hernia b reduced and usually mild 
when tho hernia b “out," if it b oi lone 
standiug. Eipcdollj in Itcmlas with small 
rings and in hernias that liavo just made 
their appearance, tlw irain b quite slurp 
when liic bemla comes down and again at 
the moment when it reduces. 

The objcctivo characteristics of a hernia 
are tho presence of on alioormal swelling 
which ma> bo so soft os to fed Quetuant, 
firm or hard, depending upon tlu3 contenb 
of tho sac and too pressure cxertctL Omen 
tun luj a rather characteristic dougli) feel, 
bat so docs a loop of sigmoid colon cootxiin 
ing feces. A loon of gas filled Intestine may 
be very soft and coonnrcsslblc or very tense 
depending upon the degree of iocarccration. 
If a loop of intestine b strangulated, it b 
very tense and ciqubltdy tender Except 
whim incarcerated, iJw mass of the hernia 
can be made to dbanpeur with gentle pres- 
sure, especially with the patient in tho 
supine posittoo. Tbo patient b frequently 
more adept at reducing tbo hernia than b 
the er a mini ng pbj'sician because of long 
p»cUce with hb particular bcralu and the 
met that hb musdes are more rdased when 
he b not afraid that tho phyildan will hurt 
nfm, 

^^ther classic characteristic of a hernia 
b the reappcaraoco of the tumor with strain 
tog or coughing after It has been previously 
Associated with tlw reappearance 
of the bdiJa aro the sensations Imported to 
t^pbyiidans examining finger Tub sensa 
has been variously described but can 
simply be expressed as a push or fan 
An incarcerated hernia or a strangu 
ted bonla b fixed, will not reduce and, 
^ °° impulse on palpation 
““™hnnination with a strong light in a 
“Tkened room b a useful old in dlffcren 
8 a hydiTxsle of tho cord from on In 
^JWed ^direct Inguinal hernia. Tho by 
c will transfilumlnale, whereas the 
_ , pJotainipg bowel or oraenhim will 
became of its greater density 
rtocojaioa of a Dcmial mass will serv e to 
»iiner«aitlate a gas-contoinlng vbcus from a 


solid wad of omcntuni. Auscullallon over 
tlw lK.mial mass will occasional!) servo to 
conflnn tlw impression of on incarcerated 
loop of inicstinc. Auseiillation over tbo ab- 
domen b more important in dtlcrmlnlng tho 
degree or status of iDtcstlmd obstnidion 
when on Incarcerated Iwmla b present and 
titcro orv oilier signs of Intestinal obstruc 
tlon. \ ray examination of tlw Intestinal 
tract with a contrast medium b mrcl> nec- 
essary for tlw diagnosb of a hernia of tlw 
alHlomlnol wall Occasional!) Iwwovxt tbo 
barium enema examination of llw colon will 
fumbh ibo onl) evidence of an incarcerated 
knuckle of sigmoid colon (Ullros hernia) 
In on indirect inguinal hcmlal sac. 

TicitmenU Tho beatment of a licmia b 
surgical correction of the defect In normal 
musculoaponeurotic structure. Tho operation 
slwuld liavo os iU prindpal obfcctivo tho 
restoration of llw Iwmial area to os near 
tho normal status os b possible. Except in 
patients with largo incblcmol Iwmios and 
In tlKue willi congenital absence of portions 
of Uw abdooiinaT wall or respiratory din 
plira^n, normal anatomy can usuall) bo 
restored. 

Methods otlwr Uion tho surgical corrcctioo 
of tho anatomic defect oro occasionally in 
dicalcd but ore of scamdory importance. 
Tlw Injection treatment of hernias was a 
popular mclJiod in Europe for )-can and 
gained its greatest popularity in Uib coun- 
It) in iho 1030 1 but experience has shown 
Uml it rard) cures a herW and It has been 
abandoned. In Uw first few )cars of ib use, 
it apparently cured small indirect ingulnxd 
hernias but, eventually most of these hernias 
reappeared. The scarring Incident to tho 
injected sdcroslng solution makes tlw sur 
gicol rciwir extremely difiQculL 

Some patients refuse operation even 
ihougli Um need b urgent in other Instances 
there b Q strong contraindication to subject 
ing tlw patient to tlw rbk of on operation 
because of associated serious s>-stemic db 
easo Such patlcnb whose bemla b amen 
able to compression reduction should be 
fitted wlUi an appropriate truss. However 
the decision as to tbo type of truss and the 
suitability of the bemla to truss treatment 
rcqulrcs criwrlcnce An improperly fitting 
truss, or a truss appUed to the wrong type 
of hernia, not onl) can be painful but can 
Increase tbo likelilwod of damage to the coo 
tents of the hernial sac. Tho small indirect 
inguinal hernia b the best type of hernia 
for tho applicatioQ of a truss. However it b 
also one of the easiest to repair surgically 
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atni, if bed anathctlc ii uxed, there *iro 
very few conlralndicatioin to tho operatt>o 
correcdoQ of thi* hemb. 

The >am trim which hai been lued for 
yean in the management of the Indinect 
ipg nind hcrata in tho infant^ rtill ha* a place 
in premature fnfanti or the ncwboin to 
whan an anertiietic ivould carry an exccuive 
riifc. However in the past few vear* m-ojt 
rurgeoni now correct these bemias in the 
infant Irrospoctive of age Preient-clay anes- 
thesia and knmviodge of nutntioa, dcctro- 
iyto and fluid roquirementi for tafonU make 
the operation no more hazardoui than for 
older children In fact when properly man 
aged, oven tho newborn \vithftands the op- 
eratiem well Operatbn not only correctj 
the defect promptly but these children 
progress better in their development than 
those with recurrent bouts of trouble with a 
bemla. It also removes the hazard of stran- 
guiflticra which a yam truss does not In fnot , 
one occasionally sees a vomtUng infant with 
on incarceratea hernia and >et tho mother 
thought that she bad the yarn truss properly 
appU^ At present we are sdB wilimg to 
procrastinate in the case of a smd! tun 
mUed bemia up to one year in the hope 
that the ring will ebse \vith compretsicffl 
treatment We no%v advise operation epoo 
the infant with on indirect tosuinal hernia 
as soon as die diagnosis is made. 

In planning a bemia operatlOD upon a 
given patient the surgeon should carefully 
coosider the patient as a whole This is es 
podally true in persons of the older oge 
groups The cardiovascular and renal sys- 
tems should be carefully evaluated, on tnir 
service a preoperative x rw exomtnatioD of 
tho chest is mandatory Even though the 
I my film of the chest snows no abnomudity 
this evideaco may be of the most vital im 
portanoo in evaluating postoperative puJ 
mcHiary compUcationj In the older group of 
pQticDU who suddenly develop a bcmlo, 
causes of increased intra-abdomlad pressure 
jbodd be carefully seorcbod for in the pre- 
(jperativ’e work up The patient with an ob- 
jtructing carcinoma of tho colon or melhrai 
obstmedon duo to benim prostaHc hyper 
trmjhy or carctooma shodd not bo sub^x-ted 
to a Wni* operation unless tho Ijcrnla Is 
rtroogubtod If at all po^te the oboao 
oaltot >Wd be reduced to nwmaf 
Srtt before undergotog an elective hernia 
„,^rtf«r. The operation h not only mom 
dSSdtTcclmicalV but the todd^ of r«- 

and poatoperatho corapliea^ Is 
taliT obe« paisent thar, in 
ojje of normid w-eii^ 


HERNIAS OF THE INGUIhOmiORAL 
REGION (GROIN HERNIAS) 

This radiet general Iveading U used » 
that Inguinal and femoral beraias may he 
cousldercd together It has been oulotnaiy 
in the past to discuu the femoral bemb u 
a separate entity but the point should be 
csnnKasiscd that a femoral hernia is ia 
reality a type of inguinal horoia. Althoo^ 
the etiologic factors of the indirect ingiiia-J 
hernia, the direct inguinal hernia and the 
femoral hernia ore different, the effect of 
these hernias upon the posterior ingoSosl 
wall is so interrelated they must be 
considered together if one li to undcntiad, 
first, tho alter^ anatomic itmcturo and, sec 
ood, the ratitmol repair 
Although tho sac of the femoral hemSt 
lies in the fcaso ovalis of tho femoral regico, 
the defect which allows the beraia to de 
volop is iuit as truly Inguinal in locatkB e 
is the defect whlci permits tho devekmmeii 
of a direct inguinal hernia, or the etuarged 
abdominal inguinal nng of an indirect ^ 
ptool hernia evm though the ue of ll» 
latter mav erteod into the scrottaa. Tbero- 
fore the fcsnornl hernia will be presented 
9x limply a variety of ingoind beraia. 


^^DlKECT tACVn/AL HEfiNU 

l>e£nhion An indirect horoii is 

one which passe* through the abdomimJ 
inguinal ring and follow* tho emuso of the 
ipermatic cord in tho Inguinal canal *nd 
(non emergea through tho sufacutaneoui to- 
guinal rin& A very small sac may bo cs*- 
fined to the inguinal mnai wherejs the 
complete congenital peritonei sac estend* 
into tho scrotum to commuakato with the 
hxnica vagtaaiis of the testis (Fig. -1 * 
and inset) 

Etiology The primary etiologie factor of 
the indirect luauiaal hcmla i* tho preseoc® 
of a congealtil diverticulum of poritosKunJ 
which passe* throu^ the abdominal io- 
guinal nng and into 3» ingirinal canaL This 
Is duo to railure of the joucessus \Tagbuli* to 
obliterate after the descent of tho tcstli to 
the male and ofter fixation of the ovary to 
tho female It may be a short sac or ertend 
into the scrotum arid communicate with the 
tunica vaginalis of the testis (insets Fig*- 
2 a and 6 a) A necessary contributing rtk 
olo^c factor is ictercased intra abdostUnal 

pressure sulBdmt to force a viscus into the 
preformed peritoneal sac. 

loddmoe. This is not only the most com- 
nvm type of ooin bemla but the rood 
common of all hernia* n Tbo f ^ 

that It represents zno^ t 
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all hcniLu and over SO per cent of tlw groin 
bcnilai vcf^ adctivwtel> ciprciua tlw Im 
portatKO of llio proiHT vmderitanding of tlw 
pathologic anutoni) of this Iwmia and ill 
opcraliw repair It Is ten tiniei more com 
mon in iho malo tlian in tlw female. 


\natofli)r Tlw normal anatomic ttructuro 
of tlw /iigninofcmoral region is presented in 
Flgiin. 1 a and b Tlw distortion of the nor 
inul unalomie rclalionslilp by tlw presence 
of on indirect inguinal Iwmia can best bo 
presentctl b> dividing Ow Indlrcx-t Inguinal 
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' • ' pectus abd m 
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hernias into three categories, depending upon 
the liie of the dilat^ abdonitaai inguinal 
ring The length of the wc or the quontltv 
of the contents of the hernia Is of no par 
ticular iroportonco The crux of the repair 
problem ii the siic of the abdominal in 
guinal ring and on this basis the pathol<^c 
anatoinj of this tvpe of hernia \v^l bo oJ*- 
cossod under the headings of small medium 
and large indirect inguinal hernia. 

Small tnxinecl itiguwaJ hernia (Fig 2) 
All indirect inguinal hernias are In this cate 
gory at their outset Irrespective of the length 
of the congenital peritoneal sac there is 
onI\ very slight dilatatioo of the abdominal 
inguinal ring. Aside from tlio presence of 
the CQDgonitid peritoneal sac the onl> altera 
tion of the normal anatomic stat© U the 
minimal strelcliing of the abdominal ring 
(Fig. 2 b and c) The posterior inguinal wall 
(transversus abdominis muscle aponeurosis 
and faidn) is intact, the femorid ring is 
small and even the condnuilv of the tnms 
vmaiis fasda into the anterior femoral sbe^th 
medial to the slightly dilated abdominal tn 
guinal ring Is normal. Therefore it should 
DC apparent that tho repair of this most cotn 
moa of all hernias sbeud be a verv simple 
problem 

ind»T«^ ingu/ool henud (Fig J) 
The selection of this cotegorv Is arbitrary to 
illustrate a point As pointeo ont above the 
minll indin^ inguinal hernia has only Uw 
slightest oltcratkm from the normal anatomic 
relationshipi. The large Indirect ingufrsal 
hernia may cause complete dostruetJoo of 
the posterior Inguinal wall and Its rex>air in 
volves die some problems as does the direct 
inguinal hernia. In between these t>vo c* 
tremes there U great variation in the dilute 
tioo of the abdOTiool inguinal ring. As the 
ring is enlarged slmvly bv the presence of 
the bemla, it expands medially for tbo most 
part- Evontuolly a point U reached vvhldi 
determines whether ibo hernia can bo ro- 
naired W dmple dosure of the dilated ob- 
^Jonvinal inguinal ring » whethto tho pos 
tertor wall must be rcoomtructcd. From our 
cipcricDce it has been determined that this 
rvUnt is a lino drawn cephaiad from tho 
ring. If U» difajed 

miimd rins citnidi rocdudlj bej«)d Ihl, 
Cibe IwmiJ rami bo rcjulra) as for a 
rL<, Indirect tagnliu! ani cam 

r^l, If it reroaim lateral to tWa Uiw tho 

abcWnal inptlml ring 
tmo tncdictm tocErerf Inpilnal W 

rctm to a homia critb an oh- 


domtnol inguinal ring which has dHated cp 
to this IhM (Fig. 3 fa and c) In this heinh, 
in addition to tho coagcidUl pentooeal »c, 
tho patlxiiogic anatomy conaristi of coa^jirte 
destruction of the continuity of the trsn»- 
versolis fascia into tho anterior feawsl 
shcflth by enlarged abdominal inguiasl 
ring However the posterior ingmosl %»fl 
and its fnsertfoo into Coopers ligament ire 
undisturbed. 

Two other variatloiu of the rwnnal aa»- 
tomic relationship ore common in both dil* 
siie of indirect inguinal hernia and ia the 
largo variety protrusion of pedunenUfed 
processes of prepcritooeol fat among the 
cord structures (Fig 3 fa) ““d tho inca 
poration of a hollow viscus in the wa2 « 
the hernia] sac, known os a sliding hemb. 

Large indirect inguinal hernia (Fif -0 It 
thoulci bo undmto^ that this hernia begsa 
as tho small variety and in sequence 
medhan indirect inguinal hernia before 
coming a large indirect inguinal hernia, h 
therefore take* cotudderablo timo for the « 
velopment of this type of indirect inguow 
hernia. Anv indirect inguinal hernia, 
the abdcaninal inguinal rmg dilated mcmaw 
bcycaid the lino drown cephalad from the 
femoral ring, is termed a large 
guinal bemla. It should be rcallad that p» 
os there is cocriderablo variatioo 
ifae fl 2 a 5 of a small and a mcdhim indirect 
Ingxdnal hernia, there Is also a groat variety 
of ilicf of dilated abdominal rings 
the modlum indirect and the largest 
istdlrcct inguinal hernia which ore all 
noted large Indirect Inguinal hernias. In tw 
very large variety tbo medial margin » 
tho dilated abdominal inguinal ring 
to tho lateral margin of tho roctvis abdomlM 
musdo (Fig. 4 b and c) Anatomically tho 
n«ians that a posterior inguinal wall is »»• 
oxlsteot 

In the slow transition of a small indirect 
inguinal Itcnjla into tho verv largo variety 
th^ aro sovcral feature* which aro of 
portonce In tho indirect inguinal hernia, the 
peritoneal sac is always on tho ontnomedW 
aspect of tho spermatic cord a* it lies ifi 
t1>c inguinal canal, except in the rccurroit 
indirect inguinal Ijcrnia, where it nuy bear 
any relationship to tho cord structure*. This 
constant position of the ixritoocal lao goes 
bock to tho cmbryologic descent of the 
testis. Prior to tho descent of tho testis, th® 
proccMus vaginalis of tho peritoneum de- 
scends into tlm scrotum. Tho testis, whid> b 
a retroperitoneal structure slide* Into the 
scrotum beliinJ and sUgl ad to the 



*t Appe*nnc< of a tmall Indirect inguina] hcrala and ilin iodiloQ oaed for aQ frcdo hemlai. 
an iacomplete bemlal *ac, and, DOimal obHteratioo of prrxeafQt vaglnaHa. b, Anterte 

u ™ anatwny of a fmaH indirect tru nirfl bernla. The Uno of aepaiaHoo of o'emaatcr unicle from 
fSwa ^ ^ Porterioc view of the all^Uly dJhUed abdoadnal Inguinal tinf. 

tba'Stth^w h of a medktnwtrod indirect Ingnloal botda in the fexoak. b. Anterior vfew of 

L * modinni indiroct inguinal hernia In tiw fssaK The Hne of reparation of the cratuito' 
{niln.1 ™ iatenul obLqno li denoted bj c. Posterior view cf the tnoderatfily dilated «K<W'in«i in. 
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paitoneal lac therefore, ^vben the processus 
vagfaaalU fails to obliterate the indirect in 
guloal hernial sac is already in position wait 
iog to receive a viscui and become an 
indirect fo^iaal hernia. 

As the abdominal inguinal ring enlarges in 
the transition from a small to a medium to 
a large indirect inguinal hernia, this cnlarge- 
roent talesplaco predominantly to a metSal 
direction. The origin of the lower fibers of 
the internal oblique and transversus ab- 
dominis muscles the fascia lata latoral 
to the abdominal inguinal ring prevents any 
significant eolarBement in this diroctioo. In* 
ferioriy or caudidly the inguinal ligament 
over the iliac vcueli and. more medh^ 
superior ramus of the pubic bone pre>-ent 
enlargement in this direction Superiody 
there is some extension, but the abdomiooj 
nmsculature pre\-ents much eniargememt in 
this direction, Tberefore with rather rigid 
lestrictinas luperiorlv laterallv and tnJerl 
orly it am be seen that the abdomloal 
inguinal ring enlarges medially at the cnt 
pense of the posterior inguinal wall {tram 
vemis abdominis aponeurosis) As the 
posterior inguinal wail is stretched and at 
teooated, it is pushed ouhvard and becomes 
part of the internal spermatic fascial invest 
meat of the hernial sac The lateral border 
of the rectus abdominis muscle and teodon 
of origiQ stop the medial enlargement of 
the abdominal tngulnal ring When a ring 
of tWs tlae is reached, there U never «qv 
significant increase in sfcse no matter bow 
long the hernia persists or bow many of the 
abcSommal viscera detrend into the fxmlal 
sac. hi the eoormous semul honlas there 
is some stretching of the musculature aloog 
the superior margin of the ring. but. for ail 
mactical purpotta the rectus musde Is the 
final delimiting factor in the lixe of the ring. 

Diagnosis. The diagnosis of thli type of 
hernia is dependent upon the demomtratioo 
of the course of the bemiaJ sac thrw^ tho 
inguinal canoL The hernia begins at the ab- 
dOTdnal inguinal ring, traverses the inguinal 
cjunfll and emerges into the upper scrotum or 
greater labia at the subcutaneous inguinal 
ring. The descent of tho sac into the scrotum 
is variable £n degree and is dependent upon 
the original size of tho congenital sac and 
upon the duratloo of Uie hanU. A scrotal 
jjcmia is famurtably an indirect inguinal 
although rarrf) a direct inguinal her 
nla may eUend well dmvn into the scrotum, 
ftatrmcnU to tho contrary notwithstanding. 
Usually the diagnosis of thli ripe of hernia 
Ij made with ease by following a few sfanplo 


diagnostic maneuvers In a slender izafr 
vidual observation will bo sufficient to 
the diagnosis because the bulge of the heals 
can bo seen to begin at the abdcmtosl in- 
guinal ring, follow tho course of the tomifral 
canal and emerge at the lubeutaoeous in- 
guinal ring. If the external oblique spoocu- 
rosis is a strong layer with heavy interauril 
fibers the only bulge visible may bo at the 
subcutaneous inguinal ring. In tho obese 
patient or when tho hernia is incipient, ooe 
must use palpation to male the dlagootb. 

TTie classic maneuver of invaglnating the 
scrotal skin with tho index finger and tbeo 
advancing the end of the fin^ through the 
subcutaneous inguinal ring helps to rmle 
the diagnosis in several ways. With the 
hernia reduced and the end of the cramfniM 
finger throu^ the subcutaneous inguiad 
ring, a xuddro cough by tbs patient vriU 
demonstrato tho oblique course of the hemU 
do%vn the length of the ingidnal canal Some 
time* it is difficult to tell whether the hemi* 
is direct or indirect, especially svfaen the 
subcutaneous inguinal ring ii too unaH to 
admit the end of tho examining finger )VbeD 
thij is the case digital pressure ovex the sb- 
domino] inguinal ring wlU prevent the de- 
scent of thn bemia if it is of the indfretl 
variety whereas the bulge will stlU be felt 
if it is a direct Inguizud hernia. 

The patient should be examined In both 
the standing and the recumbent podUoo bx 
adequate evaluation of the hernia. Even in 
a patient having an obvious indirect to- 
guinal hernia, tho strength of the posterior 
Inguinal wall should l» e\’alualea before 
tho operation bccatiso the patient can voluo- 
tanjy contract his muscle*. This is done ’ivilh 
tho patient in tho recumbent position with 
the end of the examining finger through th^ 
subculanccm* inguinal ring and tho fndiiw^ 
hemfn reduced. Tho posterior inguinal will 
b then indented by pressure postcriah 
"dib the end of tho finger and tno patiafi 
asked to strain forcibly as when having * 
bowel mm-cment if poaterior ingo5»l 
waB is strong and intact, a Brm, hard Iflvcr 
will be felt If the hernia is direct or if tbn* 
b a combined direct and indirect inguinal 
hernia, contraetton of tbo abdominal musde* 
lu in straining gives no sensation of a firf* 
toycT against the erwl of the examining SH’ 

t er In fact, with tlw patient straining, the 
ngertip may bo moved in and out \rith 
and the superior edge of the tapcticf 
pobic ramus plainly felt This is tho iocatioa 
of Coopers liganKSit This last combined 
nnmeuver b an Important of the pro* 

% 
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operative examinatiflp wpodaiJy for tbc be 
ctnitcr became ot the operating table with 
the patient asleep it is sometime* difficult 
to eWiuflte the strength of the posterior 
inguinal waiL 

A* has been mentioned, a direct inguinal 
hernia may be confused with an inject 
inguinal hernia or may coexist as a double 
or "pantaloon" heroia, A femoral hernia may 
curve cephaiad over tho inguinal Ugament 
and superficially resemble on indirect in 
goinal hernia, but careful eiarainatton 
should servo to differentiato the two. Al 
though the inguinofemoral group of lymph 
nodes He* below the inguinal ligameot, th^ 
nodes do rise above or ceohalad to the liga 
meat when enlarged and tn certain tnffi 
vlduaii may very dosclv resemble an incar 
cemted indirect inguinal henita, 

A large varicocele mav resemble on indi 
rect higufaaal heroia, but it lacks the feci of 
a hemiai sac, does not give the t>'plcal fm 
pulse and is irreducible It mav gi^ a slight 
Impulse with coughing due to increased 
vavooj pretsuro and can be decreased In 
size by ccHsprenion, but It luu a character 
istic semation to palpation often described 
as a “bag of wonns " 

An mcompletelv descended testis Iving in 
the inguinal canal may feel like (he present 
ing end of a bernial sac and Is frequently 
seen in children- It is our belief that unless 
tlM testis has descended bv the time the 
child reai^ves the age of th. or seven years 
it should be placed in the scroUun surgically 
and that the use of Antuttrin S is not war 
runted, tn \boft* few patienti to wbom it 
jcems to effect a further descent of the testis 
it is likely that the effect is pore cofocideBce 
Behind an incompletely desccoded testis one 
invariably find* a persistent processus vagi 
nr»H« which, of coarse is the precursor of an 
indirect inguinal hernia. 

Tumor* of the testis and hydrocele of the 
tunica vogiruilis of tbo tesUs ihoald not 
<;;auso ctamision becaaso the cord obovo tho 
furiling is normal in size Hydroedo of tbo 
however particularly if it extends up 
throu^ the sobcutancous inguinal ring, may 
rtmulata an ii>carccrated indirect Inguinai 
tarola- Neither on iaenreerated hernia nor a 
In-dracd" ?!'■« “ tapuUi^ tat tht. fcy 
aioccii! tnmiiUuBiltmIe ami the iocr 
cerattd taroia 'vtH mt Occiiioiuin, era 
^ a h)-4ocrio tvWch 

«ft tmd much «maIlcT Th^ 
^ n-itoco tel tt .uaU aJmmuDfcatto 
S through a pcrlWent proM^ vagi 
^liKt a hemta diU. This t>-p. 


of hydrocele should be treated snrgkaliy hir 
an indirect inguinal hernia and the lac coa- 
j^ctelv removed. In the preseoce of b 
oroceJe of the cord, one sh^d ahvay* 
for a coexistent indirect inguinal bani* 1* 
cause whether there has ever been on acted 
hernia or not, a persistent processus vsjl- 
nalis is commonly associatecL 

A hernia adlposa in tho inguinal cand S3 
closely rcsetablei an incarcerated Jndsrtd 
inguinal bemia that tho two cannot be ikl 
fereaUatetL As a matter of fact, s beorb 
adiposa doe* constitute a true batti* f*® 
in tlie absence of a peritoneal sac. In ^ 
event, the protrusion of preperitooeal » 
through tbo abdominal inguhial ring 
have dilated tbo ring and, thaefore, it 
surgical corrcctloiL . 

Treatment- In the small indirwi 
hernia there Is practically no alterttkio « 
tho normal anatomic stiuchiro. The P® 
siitent processus va^nalii which is ™ 
bernial sac must, of course be removed 
the adet^te removal of this sac with 
Ugation nas long been a standard proce^ 
After disserting the pcritoceal sac free b® 
the coni structures well up through the ^ 
dotninaJ inguinal ring, all that Ti«di W ” 
done to return the inguinal region to 
is to tighten tho ring to normal ria 
6 a and b) Any audiUonai ipprosim^®* 
or plication of the layers is not only 
emry but moy damage an otherwise 
posterior Ingtdnai wdL After the abd®*^ 
nal inguinal ring Is returned to 
size the roermatic cord is dropped bade te^ 
its norrmu position and the eitemal obik?* 
aponeurosis is iutured together maiiitSl • 
snug subcutaneous tn guinAl ring (Fig 8 c) 
After the perltoocal (hernial) sac ti/5 
nvoved, the medial margin of the di^l^ 
dflaled abdominal inguinal ring is define*^ 
by sharp dlssecticm. This is very simply ^ 
complisDcd by cutting the internal speni^^ 
fascia Qt its point of origin from the 
versalis fascia- This dearly demoostrate# ^ 
margin of the medial half of tbo 
dllaterl ebdocninal inguinal ring 
disturbing the fascial and musenw 
menu of tho lateral half of the ring w'hk* 
need not bo disturbed. It also dert*** 
strafes tiw fascial eootinulty of the 
versalis fascia into tbo anterior layer 
femoral sheath. It Is upon this anatocnio 
that tho ratioruilo for tho repair of this bF* 
of hernia is based. The dilated abdoodi^ 
inguinal ring is reduced to nanrud si*^ ^ 
suturing tl» tronsv-ersalls fascia to the ^ 
terior layer of tho femoral ’ (FIg.6h) 
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Fretjuendy the citeraal spermatic v'esseli do 
oot pass throu^ the aodominal ingoinol 
ring out throu^ a separate foronven more 
meSiaUv placed. If they cannot be nuiletl 
Lateralward into the abdominal inguiniu ring, 
they are cut behveen Jigaturos to a^xiid 
leaving an aperture through which fat might 
protroc^ 

The repair of a medium indirect inguinal 
hernia is essentiany the tame os that of the 
imall indirect inguinal hernia except, of 
course, that the ahdianinai mguinal ting it 
larger and it tales more tutures to return 
ti^ ring to Dorroal lize {Fig. 7 b) The 
principlo of repair Is identical In t^t the 
transvcTSalis faxeta is sutured to the anterior 
la>er of the fenaoral shentb Mlien on in 
direct inguinal bernia is repaired in the fe- 
male the round ligament li removed with 
the hernial tac which permits complete 
closure of the abdominal inguinal ring. Thli 
is the Ideal hernia repair tOT the b^oaer 
to undertale because the continuitv of lay 
ers is dear cod one is not faced ^vlth tho 
complieoting feature of structures passing 
through the inguinal canal 
In additiOD to the presence of the coo 
eenltol Kemla! tac a large indirect inguinal 
nerrjfa because of the greatly enlorg^ ab- 
dominal Inguinal ring, has deatrer^ tbe 
posterior wall of the rnguinal canal There 
fore in accomplishing Um repair of this tvpo 
of bemia, one xnurt not onlv remove the 
hernial sac and maVc a snug obdamhud in 
gnirud ring os in the two foregoing Ivires of 
beraias, but ooc must also reconstruct a new 
posterior inguinal wail (Fig 8) 

Tbrough the yean innomcrabl© dovicos 
have be« used to obtain mutcular aponeu 
rotic and (ntcfal material to renloM tho 
posterior inguinal waU. Some of them ha\*© 
iDcrit while othen are based on fols© ana 
tomlo premises. Furthermore anv bemio- 
plafty which fastens the now posterior 
Inguinal waU to the inguinal Uproent Is 
anatomically unsound. Om should carefully 
study tho normal anatomy of tho Inguinal 
tegloo M poasenled in Figure 1 for it is 
upon a thorough undcsstandtng of tho nor 
nS anatomy that the rational repair <rf 
CToin beraUi is based In other ^vordi it 
SUald be tho obfect of m-erv hernia opera 
tion to return the region to U» normal 
nn^ioioie state n . t 

When the posterior inmiinoj wall is do- 
rtrojed to tMrt or to toto b, a la.^ In^ 
?2taal toala, apoactoaUcaf.^ 
tDgmuw ^ somewhere to closo tho 

davira U <o a». 


aponeurosis and fused fasciae of the tres- 
versus abdominis immediatelv abows aad 
medial to the defect (Fig. 8) Thit tpooea- 
rodcofasciol plato also contains the icnroi 
aponeurotic fibers of tho internal oWiqoe 
muscle and, of course, where it lia over llae 
rectus abdominis musdo It is knowo as the 
rectus sheath. This layer is tho ideal mateiil 
becense it if primarily apcneurotic. The 
fasciae, of whicn the limermott layer k the 
trimiversalis fateda, teivo to bind the ij» 
neurotic fibers together into a firm and Labri 
layer Fascia or muscle does not meet the 
rwjuirements for a satiifactory layer to ciw 
a heinial defect. 

Another sound siirgical principle is that 
Iny’ert tbould bo approximated without tea- 
riem If one suture* tlio stroGg edge cf 
the transversiis abdominis aponeurosis to 
Cooper I ligament, there is ccauriderahle to- 
slon OD the suture line The same difficaih 
is encountered to the classic hemiorrfajpto 
which use the inguinal ligament as the ta- 
cbortog structure To obviate teosicin, the 
“relaxing faiciiioo“ (Fife 8) should be loec 
to every instance in wtdeh thejxfftericr fa- 
eutaal wall is recoostructed Tmi 'W fiis* 
Qcsciibcd by Hoisted to 1911 aad subic 
queolly championed by Rlenhoff and FjI^ 
A rwxlificaUoo of the relaxing toddoo fa t» 
turning downward of a triangular 
the rectus sheath os described Bloodgow 
and more recently b> Farris. The “slide a 
the rectus ihcath mode possible by the to 
lailng incition »ecn« more phystologic th«fl 
die dan method because the normal dircc 
tioD of rausculoaponeurotlc pull is nufa' 
tsdned- 

Pxeserved fatda, cutis grafts, osteoped* 
ofteol grafts and Haps of fosda lata have aB 
been used os patches for the posterior jo- 
guhial vvalL While these methods have been 
used successfully by their proponents, 
have never found it necessary to resort to 
trmuplanted materiaL However should it 
seem advisable to reiaforce the posterior 
inguinal waD after its rccomtructioo b\ the 
method to bo briefly described, it wc«ld 
serm preferable to uso a vviro miah, as dc 
scribed by Koootz. 

Before tho new postcriw inguinal wall c»n 
bo trantferred into position, ol! of tlie d 
tenuatwl old posterior inguinal wail and 
hypertropliicd cord fasciae must bo excised 
(Fig. 8) TTio peritoneal bemlal sac must 
bo dissected out and tho noci of tho sac 
ligated os for anv indirect inguinal hernla- 
For an aixunite rcpolr of this hernia, one 
mast have an evenly cut rmirgin of tram 
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vemu abdommiJ aponeurorii abo\’c, from 
obdoraimd inguipal ring to Coopcrt liga 
mcnt Below the glktenmg margin of 
Cooper I ligament miut be teen medially 
and the edge of tbe anterior femoral sbeato 
laterally ^Vben these margini have been 
carefully dissected and the peritoneal sac 
ono is then ready to repair the 
hernia (Fig. 8 c) 

After making the relating indiloo (Fig. 
8 a and b) the strong cut edge of the 
transversus ahdomlnis aponeurosis is sutured 
to Cooper s ligament frcm the pubic tuberdo 
to within a lew mllikaeters of ftjo external 
iliac vein (Fig 8 d) This maneuver tmt 
only reconstructs tbe posterlnr mgumal vmll, 
but it re-ostablUhes a normally broad msor 
tioa into Coopers ligament and thus ob- 
viate* tbe possibility ^ the development of 
a fenmnil hernia. It should be noted that 
the relaxing incision (Fig 8 d) is now a 
coosiderable defect in the rectus sheath, pro- 
tected behind by the rectos and pynunloalls 
muscles and their fasciae. 

Tbe next sutore is the 'traasition suture 
which approximates the edge of tbe traxu 
vems abdominis aponeurosis to tbe medial 
wall of tbe femoru sheath and pectiDeus 
mnsda fasda. This suture is neceuarv to 
close tbe angle and permit tbe Une of dosure 
to come np from the level of Coopers Um 
ment to the more superficial level of the 
anterior femoral sl^atb. This distance is rep- 
reseated by the diameter of the cxtemal lUac 
vein 

The remaining defect I* closed by suturing 
tbe transsorsus abdominis aponeurosis or in 
Oise the layer is muscular at this point, the 
transvcrxalls fascia, to the anterior layer of 
the femoral sheath. This ro-establisbes the 
nonnol continuity of transversoHs fascia Into 
tbe antcriot femoral ibeath. This line of su 
turcs is continued laterally imtil a mug 
abdominal inguinal ring Is made just as it is 
done for the repair of tbe small to medium 
rijed Indirect inguinal hernia. The spennatic 
cord is dropped In agamsl the new posterior 
inguinal and the eiicmal oblique 
0ouTDiii closed os-er it (Fig 8 e and f) thus 
re-establishing the obliquity of tbe Inguinal 
canaL Tbo subcutaneous inguinal ring is 
jnugly dosed. 

direct f\Ct/XA.<E HEKMA 
Definiiioci. A direct 
that passe* through t 
ytrsH. medial to the 
{fl tbo area bounded 
angle. 


Etiology The ctlolotic basis of the diitd 
mguinaJ hernia is both congenital and sc 
quired. The acquired factor in the desdop- 
ment of this hernia is eusy to undastisd 
because It £s operative in tbo dn-clopmail 
of on bemias and Is due to increased iotn- 
abdominal pressure from whatorcr causa. 
Sudden or abrupt increase In tbe intra- 
abdominal pressure is more effective in pro- 
ducing a hernia than is a gradual inerw 
in presiuro. 

The congenital predisposition to the 
velopment of a olrect Inguinal bonis fa 
und^btedly the most important etiolo^ 
factor Tbe robust common laborer Is nt* 
prone to develop a direct inguinal heraii, 
Dor Is the asthmatic with paroxysms of vio- 
lent coaghlng certain to develop this type of 
heinla. On tho other hand, the afiheaic 
individual with visceroptosis li not only the 
ideal candidate for the devdopment of a 
direct inguinal hernia, but he is also iDort 
likely to have bemoxiholds and vancae 
veins than is a person of other body type. 
This suggests a congemtol wcaines* of ca>- 
nectfvo tissue throaghout the body 

Direct inguinal hernia Is a rarity in tbe 
fanale. This has be® attributed to the nsk 
gynecold pelvis of the feanale and a oxrt 
even distribution of totra-abdomlnai 
sure* than in the male. While these anattcaic 
facts may help to explain the low fajddfflce 
of direct Ingiiial hernia in tbe female, ff ^ 
also true that the posterior inguinal wsH b 
almost always a heavy apooeuroticofa^osJ 
plate in the female, lust why this Is so, when 
as a rule tbe mnlo has tbe better muscaiJi 
dev-elopcncDt, cannot bo explained, but it bs* 
been observed in tho dissection of nuaj 
cadavers and almort a thousand operaticc*- 

Irresiiective of seat, body build, occupatke 
or associated disease* tnat Incroase intra 
obdomiDal pressure, tho most important P**- 
disposing cfiuso for the dav'clopment of * 
dlr^ inguinal hernia is a \ve^ poitffk^ 
inguinal walk Tbo posterior Inguinal waD h 
tbo transversus aboominis aponeurorii 'vitb 
ila Investing fosdao and tho strength of thb 
wall is directly proportional to tbo nurphei 
of apoaeuroUc fiber*. The transversalis 
is the innermost fasdal layer and, by It*df» 
has very littlo tensile strength. There is 
fidrrablo voriatioD in tho strength of ^ 
layer even in individuals wlaj never 

develop a direct Inguinal hernia. 

There Is also coosiderable varlatioo In the 
internal oblique layer in the inguinal repoa 
which has b^ observed and recorded P> * 
number of surgeons, bv e now consider 


inguinal beroia Is ono 
bo posterior Inguinal 
aior epigastric vessels 
bv llcsselbachs tii 
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ihii b>-cr of fcccomljr> Importanco in llw 
dn-cJo^Dcnt of dla'ct Inpjlnal hcmLi. 

OccoikmolK iltrcct exlcmal Irjurna may 
bo the cliologlc Imij of a direct inguinal 
hernia and, ccrtainlj Injury to the jK^tcrior 
inguinal during llw repair of on Indi 
rcct Inguinal Itcmla or a femoral l>cmla will 
cause a direct Inguinal ]>cmla. In this In 
stance, it is usually a “tliscrUcuIar" t>i>e of 
direct inguinal hernia (Fig. 5 d) 

Inodencc. This hernia rqircscnU about 
20 per cent of the groin hemUs and from 
10 to 15 per cent of all parltlaJ alxlomirud 
hernias. WliJlo it is readily seen tliat tliii is 
not as common os tho indirect Inguirut 
hernia, it Is the direct inguinal ]>cmla which 
has baillcd surgeoru hi tlio past lialF century 
and It is tho iicmla tliat is most ULcly to 
recur Tho conscnllonal Inguinal ligament 
hemiorrhaphics ha\-o been riotabl) unsuc- 
cessful In repairing tho direct Inguiruil her 
nia, recorded rccurrenco rates \ary1ng from 
8 to 50 per cent 

Anatomy The rsormal anatomy of tho in 
gu i nof emo^ region is presented in Figure 
I, in whkh the number 2 represents tlw site 
of direct inguinal hernia. \^uitCNcr combi 
natloa of focton operate (o cause a direct 
inguinal hernia, tho immediate cause Is, of 
course, a dissolution of tlic integrity of the 
posterior inguinai wall 
The most common typo of direct inguinal 
hfflnia is not an actual bole tlirougb the pos- 
tttte vfaU, but a gradual atlcnua 

hoo of an intact but congenitally weak trans- 
v«u abdominis aponeuroris It is weak 
he«^ of a deficient number of aponeurotic 
As tho bulge of the hernia becomes 
brger and larger tho aponcurotie fibers aro 
spread fartber and farthCT aport Tho fasdac, 
“ which the innermost or tronsvcrsalis 
Is the heaviest, stretch but maintain 
the continuity of this layer 
As the transversuj abdominis layer gives 
bulges forward, iIkj overlying in 
ten^ obHque muscle U stretched and 
pushed fupoiorly The spermatic cord, with 
cremaster usually remains bo- 
ww ^ bulge of the hernia. This Is duo to 
msTuptioo of the delicate fascial connec- 
^ between the lower edge of the internal 
and the cronaiter A strong mus 
^paKurotic internal oblique layer may 
devdopment of a cHrect in- 
Iwt it cannot prevent It if tho 
transversus abdominis layer jrive* 

tii^ In Uu annation of a dlmct 
Soinal hemla Ii certainly quejtionablo 


Itoucnor llUs rnucli is true— a deficient In 
temal oblhiuo la>-cr In Uio inguinal region 
is frcqucnlV ossodnlcd with a deficient 
Iransscrsus abdominis laser Tlic Important 
{Mint to tmderstond is tiut llm transversus 
abdominis aponetirusli with Its Investing 
fasdao Is llw key to tlw dc-vtlopmcnl of a 
direct Inguinal IjcttvIo. If this layxT Is strong 
and Intact a direct Inguinal Iwrinla will not 
dmclop even tliougli Uw internal oblUiuc 
and catcmal oblique lajcn arc very weak or 
dc'fldcnt On tlw other Imnd, If the tnms 
vxxsus olxlomlnls la)cr begins to uttenuato 
and bulge tin. patient will develop a direct 
inguinal Ijcmla In spite of a strong overlying 
Internal oblique musde 

Tho strength of the citcmal oblique 
aponeuiosls Is of even less importance than 
tlw Internal oblique muscle, for the develop- 
ing Itcmia casilv protrudes ihrougli this layer 
bi^ccn tho crura of tlw subcutaneous in- 
guinal ring TIjIs spate bctwxxn the apoccu 
rotlc crura of llw catcmol oblkiue aponcu 
rosb is commonly referred to as a ring 
actually it is a long trlanglo with tlw 
oponcuroUc defect bridged by the innomi 
natc fascia. It Is variable in strength, de- 
ncndlng upon the number of Intcrcmnil 
fibers. \V1wn llw hernia has passed through 
the ostcnul oblique la>cr It enlarges In size 
in tho subcutaneous fasda In the vicinity of 
tho subcutaneous Inguinal rio^ 

HcsscJbacbs trian^ boum&l by the in 
gulnai ligament, live inferior epigastric vea 
seb and tho lateral border tho rectvis 
abdominis muscle, is a convxmlcnt descrip- 
tive area. Direct inguinal hernias must p-i*« 
through this trian^c. If a hernia occurs 
lateral to tho inferior epigastric vesscb It is 
an Indirect Inguinal hc^o. If a hernia oc- 
curs below tlw inguinal Ugmnent, it is a 
femoral hernia. If a hernia occurs above the 
inferior epigastric vessels in tho linen wnf 
lunoris, it is a Spiegel s hernia. Occasionally 
the sac of a clircd Inguinal bemla will strad 
dJo tho obliterated hypogastric artery to 
form a pantaloon typo of sac However thtt 
is a curiosity rather than of any particular 
simlflcanco and wo place no empbails upon 
whether tho hemin has presented through 
tho supraveslcol fossa or the medial inguinal 
fossa 

The pathologic anatomy of the commoo 
typo of direct inguinal hernia has been de- 
scribed. Rarely one sees a direct inguinal 
hernia with a small neck and these ore de- 
scribed as a diverticnlar typo of dirret ingul 
^ hernia (Fig. 6 d] This hernia proceeds 
thiongh the layers of the abdominal waD in 
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vcTfus abdominis apoDOurosls above from 
abdmninal Inguinal ring to Coopers liga 
meat Below the gliitening margin of 
Coopers ligament must be soen mcdlallv 
and the edge of tbe anterior femoral sbeatn 
laterally Wben these margins have been 
cairefully dissected and tbe peritoneal sac 
excised, osw is then ready to repair the 
hernia (Fig. 8 c) 

After making the relaxing indsion (Fig. 
8 a and b) tbe strong cut edge of 
transv ofu j abdominis aponeorosis is sutured 
to Cooper s ligament from the pubic tubercle 
to within a fe%» miUlmeterx of tbe ertemal 
Iliac vein (Fig 8 d) This maneuver not 
only reconstructs the posterior inguinal wall, 
but it T«-«stabllsbes a normally brood inscr 
don into Coopers ligament and thus ob- 
viates tbe possibility of tbe devclopinant of 
a {eznoral nemia. It should be imted that 
tbe relaxing indsion (Fig. 8 d) Is now a 
considerable defect In tbe rectus sheath, pxt>- 
lected behind by tbe rectus and pvrtunlaalis 
muscles and their fasciae 
The next luttire is the *transidon" suture 
which apprcniiDates the edge of t^ tnms- 
versus apdomtnts aponeurrssis to tbe medial 
wall of the femoral sheath and pcctineus 
nmscla fasda. This suture Is necessary to 
close the angle and permtt tbe line of dosore 
to come up from the level of Coopers Uga 
raent to ^ more superfldal level of tbe 
anterior femoral sbeatb. 'This distance Is rep- 
resented by tbe diameter of tbe external iHno 
vein. 

Tbo remaining defect Is dosed bv suturing 
the transverrus abdominis aponeurosis or in 
ratfi tbe layer is muscular at this point, the 
tranxvcrsalis fasda, to the anterior layer of 
tbe femoral shesatb. This re-establishes the 
Qonnal coothiuity of transvTrsalls fasda Into 
tbe anterior femoral ibeath. This Uno of su 
tures Is continued laterally until a mug 
abdominal inguinal ring is made Just os It is 
done for the repair of ine small to medfuni 
liicd indirect Inguinal hcmla Tbo spermatic 
cord is dropped in against tbo r>ew poslortor 
Inguinal and tlio external oblique apo- 
neurosis dosed over It (Fig. 8 o and f) tlvus 
jg^^jjtjdjliihlng Ibe obliquity of the inguinal 
canal The subcutaneous inguinal ring Is 
jnugly closed. 


direct ISGVI^AL IIERSfA 
DefinUion- A direct Inguinal berofa Is one 
Uat luHO thiougii tbo pMlcrior 

to tbe area b«m<le<l by Heiulbodif tii- 
an^ 


Etiology The ctlolo^ hatJi of the dlitd 
Inguinal hernia I 5 bom ccogenital and *c 
quired. Tbo acquired factor in tbe dev^t^ 
meat of this hernia is easy to tmdentaad 
because it is operative in tbe developcMtf 
of all bemios and Is duo to increased iobt- 
abdomlnal pretstiro from whatever caoso- 
Sudden or abrupt mcreaso in tbo iobt- 
abdominal pressure is more effeedvo in £»o- 
dudng a bcmla than Is a gradual locrraa 
In pressiue. 

Tbe congenital predisposition to tbe ds- 
volopment of a direct inguinal bonis i* 
undoubtedly the most important etiolo^ 
factor Tbe robust common laborer h Bct 
prooe to develop a direct inguinal benri*. 
nor is the asthmatic with paroxysms of 
lent coughing certain to deWlop this qp® “ 
hernia. On the otbeir hand, the astfi®^ 
Individual with visceroptosis is not only^ 
Ideal cnnclldate for the development a 
direct inguinal hernia, but be Is also 
likely to have bemonholds and varioss 
veins than is a person of other body 
This suggests a congenital weakness of ^ 
nectivo tone throughout tbe body 

Direct inguinal h^lo Is a rarity in ^ 
female. This has been attributed to tbe “t" 
gynecold pelvis of tbe fanaJe and a 
even distribution of intra abdominal f*®* 
sura than In the male. While those anal£*i* 
filets may help to ocpliin tbe low iadd^®* 
of direct inguinal hernia in tho female, ^ ^ 
also true tl^ the posterior Ingulnai w»2 ^ 
almost always a heavy apooeuroticofa:^ 
plate in the /emalo. Tuit why this is so wb® 
as a rule the male nos tbe better mosc*^ 
development, cannot be explained, but it “ 
been observed In tbo dissection of 
cadavers and almost a thousand operatlc^^ 

Irrespective of sex, body build, occupabo® 
or associated diseases that increase 
abdominal pressure, the most important 
disposing cause for the development 0 ^ 
direct inguinal hernia is a weak postedof 
inguinal wall The posterior inguinal waD ^ 
the transvenus abdominis aponeurosis 
its investing fasciae and tbo strength 0 / 
wall is directly proportiocal to the nurnh®’ 
of aponeurotic fibers- Tbo transversolls 
Is the Inncnnost ftudaJ layer and, by ItscH 
has very little tensile strength. There Is 
siderabW vailaticm in tbe strength of 
la>or evTm in those Individuals who n®''® 
develop a direct inguinal hernia. 

There Is also coosiderabie vaiiotioa in th® 
internal obliquo layer in tho inguinal regi** 
which has b«u observed and recorded ^ * 
number of rurgeoDs, but \vo i>o\v ooeistd®*' 
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this la\Tr of tccondar> luiiwrtanco In tluj 
dcN-clopmcnl of dJa'ct Inpilnul Itcniia 
Occariocull) diact cvtcnml Iraunu >na> 
be tbo dlologic bails of a dln.*ct Inpilrud 
hernia and, ccrtalolj lnjur> lo llw poilcrior 
inguinal wall during the ajuir of on Indl 
act inguinal hernia or a femoral hernia will 
pgiiti* a direct ingiilnal licmU. In Uiis In 
stance, it is usuall> a 'dl\Trticular“ t>i>o of 
direct inguinal liemia (Fig. 5 d) 

Incidence. This biruia rcx>rcvcnti alKMit 
20 per cent of tlw groin Ivemiai and from 
10 to 15 per cent of all turietal abdominal 
bemlas. While it is aadily seen that this is 
not as common os Uw Indirect Inguinal 
hernia, it is tho dlact inguinal hernia which 
has bailed surgeons in tho past ludf century 
and it is the hernia that b most likely to 
recur Tho con\‘cntkmal Inguinal ligament 
hemiorrhaphics ha\'C been notabi) unsuc 
cessful in repairing tbo direct inguinal licr 
nil, recorded rccurrenco rates \'ar>'ing from 
8 to 50 per cent 

Aniiomy The normal anatom> of tbo in 
gpj n nfnp o n il region U presented in Figure 
1, In which tho number 2 represents the silo 
of direct Inguinal hernia. Whalcxta" combi 
o* H oo of facton operate to cause a direct 
ingntnal hernia, tho immediate cause is, of 
course, a dhsoluUoa of tho integrity of the 
posterior Inguinal wall. 

most common of direct inguinal 
hemia is not on actual hole through the pos 
teicr inguinal wuU, but a gradu^ altcnua 
tim of an Intact but coogcnItall> weak trans- 
abdominis apoocurosli. It Is weak 
of a deficient number of aponeurotic 
Seen. As the bulge of tho hernia becomes 
brgEr and larger the aponeurotic fiben ore 
^rtad farther and forthCT apart. Tbo fasciae. 
^ which the Innermost or tronsversalis 
htscia Is the heaviest, stretch but maintain 
the cootinnity of thii layer 
^ the tranxvcrsus abdominis layer gives 
^ and bulges forward, tho overlying in 
twi^ oblique musde Is stretched and 
PWhed fuperiorh The spermatic cord, with 
ra inveitog cxemaiter usually remains bo- 
jjw the beige of the hernia. ThU Is duo to 
^^cUnuption of the delicate faidal cooncc- 
^ between the lower edge of the internal 
lique and the cremaster A strong mui- 
internal oblique layer may 

‘‘ cannot provtnt It If tbo 
abdomlnli la>or glvei 
’•P^canco of tbe »-called In 
Irlanglo In tho cannition of a direct 
hcfnla Ii certainly quotlociablc. 


However this mudi is tn>o-a dcBcicnl In 
Icmal oblique lajcr In llw inguinal region 
is frequently associated with a deficient 
Imnsvcrsus ulxlominls luver The important 
point lo understand is liat tlic Iransvcnus 
abdominis aponeurosis with its investing 
fosefoo is live ko> to tho development of a 
direct Inguinal h^io. If this la>-cr is strong 
and Intacl a direct inguinal hernia will not 
dcvrlop even lltougli tlw Inlcmal oblUjuc 
and cstcmal oblique Li>crs ore very weak or 
deficient On tlm otlter hand if tlw Irons 
v*crsus abdominis lajtr begins to attenuate 
and bulge the patient will develop a direct 
inguinal hernia in spile of a strong ov'crl>ing 
internal oblkjuo muscle 

Tbo stnmglli of tlw cslcmal oblique 
aponeurosis is of even less Importance tlian 
tlio internal oblique muscle for tlw develop- 
ing hernia easily protrudes tlirough tills b>'CT 
between tho crura of tlie subcutaneous in 
guinol ring. Tliis space between the aponcu 
rollc crura of tlio catcnml oblique aponcu 
rosis Is commonly referred to os a ring, 
octuoU) It is a long triangle with tto 
oponcurotic defect bridged by the innoml* 
ante fosdo. It is variable in strength, do* 
riding u[x>n tl>o number of intercniral 
fibers. Wlum tho hernia has passed through 
tito external oblique b>er it enlarges in size 
in the subcutaneous fosda In the vicinity of 
tho subcutaneous inguinal rln^ 

Ilcssdbachs trian^e. bouno^ by tho in 
guinol ligament, the inferior epigastric ves 
sell and the blend border of the rectus 
obdomlnls musde, is a convenient descrip- 
tive area. Direct inguinal hernias must paw 
through this trian^o If a bemb occurs 
bteroJ to the inferior epigastric vessels it Is 
on indirect inguinal hernia. If a hemb oc 
curs belmv the ingulnxd ligament, it is a 
femond hernia. If a hemb occurs above the 
inferior epigastric vessels b tho llnea semi 
lunoris. It is o SpIegcFi hernia. Occaslcmally 
tho sac of a dirccl inguinal hemb will strad 
die tbe obliterated hypogastric artery to 
form a pantaloon typo of sac. However tH(t 
is a curiosity ratlw than of anv particular 
significance and we pbee no emphaslt upon 
whether the bemb hn< presented through 
the supravesical fossa or tne medial bgulnal 
fossa. 

The pathologb anatomy of the common 
typo of direct bgulnal homb has been de- 
scribed. Rarely one sees a direct bgulnal 
hemb with a small neck, and these ore de- 
scribed as a diverticular type of direct bgui 
hemb (Fig. 5 d) This hemb proceeds 
through the byen of the abdominal waD b 
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vertuj abdctmiol* opanesjroris aiKJve» freon 
abdommal fnguioal ring to Ckwpcri liga 
meot Below the gliitening m*rgm of 
Cooper* Ugaroent most be teas mediallv 
and the edge of the anterior fecDoral iheatn 
lateral^ When these margini have boot 
carefully dinected and Bio peritoneal sac 
excised, one i» then ready to repair the 
hernia (Fig. 8 c) 

After iruLbng the relaxing indiloa (Fig 
8 a and b) the Jtrong cut edge of tlw 
trairn’ersus abdomlois aponeurosis is sutured 
to Cooper s ligament frtra the pubic tubercle 
to w’ithln a fov miliimetcrs of the externa] 
iliac vein {Fig 8 d) This maneuver not 
only recnnitru^ the posterior ingulnfll waD 
but It ro-«»tabll*he* a oormoUv broad in*43- 
tksa into Coopers ligament and thus ob- 
viates the posribflity of the development of 
a femoral nenda. It should be ootad that 
the relaxing indsion (Fig 8 d) is now a 
considerable defect in the rectus sheath, pro- 
tected behind bv the rectus and pyramioalis 
musdej and their fasciae 
The wart suture is the "trrosirton suture 
which approximate* the edge of the tnm* 
versus aadominii apccie\iioiis to the medial 
wan of the fesnoral sheath and pecUneus 
mosde Thii suture Is necessary to 

close tho angle and pezroit the line of ckoure 
to come up from the level of Coopers Ilea 
ment to too more superfleiaJ level of & 
anterior femoral sheath. This distance Is rep- 
resented by the diameter of tho cxtemfll 
vein. 

The lemainijig defect Is dosed by suturing 
die transversus abdominis apooeurosls or In 
fuiii the la>er b muscrilar at this point, the 
tnmrversaiis Easda. to tho anterior la>er of 
tho femoral sbeath. This ro-establlshei the 
normal continuity of transversaUs fascia into 
tho anterior femoral sheath. This Udc of su 
lure* Is coatioued laterally until a snog 
abdominal inguinal ring is made Just as It I* 
done for the repair of the smaQ- to medium 
indirect inguinal hernia. The spermatic 
cord is dropped in against the new posterior 
tnculnai external oblique apo- 

n^jrcsis dosed over It (Fig. 8 c and f) thus 
P^«tal4ishlng the obliquity of the frigulcol 
Xhe oibcutancous inguinal ring la 
mugly dosed. 

D]K£CT i\CVI\JL H£fL\IA 

Defimuoo. A dtot toguimJ M. 

llirough Ao pojletior Ingutajl 

angle- 


Etiology Tho etiolo^o ba*ii of tho dirert 
inguinal beraia is bo& congenital and sc 
quired The acquired factor in the develop, 
ment of this hernia is easy to undmtiai 
because it is operative in the devdopiaei 
of all hernias and is due to hiaeased istrs- 
abdominal pressure from whatever cacw. 
Sudden or abrupt increase in the iutrj- 
abdominal pressure i» more effective ia pro- 
ducujg a heniifl than is a gradual incetse 
in pressure. 

The congenital preditpotltfcm to the de- 
veloptnent of a oircct inguinal benik is 
und^bte^ tho most important etiobpe 
factor The robust conTraon laborer is art 
prone to develop a direct inguinal henik, 
nor is the asthmatic xvith paroxysms of sc- 
lent coughing certain to dmdop Udi tyT»d 
hernia. On the other hand, the asmeok 
individual with visceroptosis is not only tic 
ide&i candidate for tiw development of * 
direct mgufnal hernia, but he is also nxw 
Ulicly to have heinoTTbold* snd vartose 
veins sh ftn ia a person of other body hp*- 
This suggests a congenital weakness of c®- 
acetive tissue throughout tho body 

Direct inguinal bemia is a rarity in « 
female. Hiis has been attributed to the «*!. 
gynecoid pelvis of the female and a n*** 
even diitributioo of intra-ebdominal 
iur« thnr> in the male. While these gnrirsp ic 
f^rts may help to oiplain tho knv ifldde»* 
of direct InguinaJ hernia in the female, H b 
also true that the posterior Inguinal wall i 
ahnost alwnys a heavy aponeoxotfcofaid*} 
plate in the female just this is so wb® 
os a rule the male has the better muiculc 
development, cannot bo explained, but it h** 
been observed in tho dlisoctlan of aisfff 
cadavers and almost a thousand operatioos- 

Irrespectivo of sex, body build, occupati® 
or associated disease* that Increase fair* 
abdoDiinal pressmo the most Important ^ 
disposing cause for the development of • 
direct Inguiruxl hernia I* a weak wrterior 
ingoinal wall Tho posterior inguinal waD b 
tho transvmus abtlominls apemeurosis 'viln 
its investing fasciae and the strength of thb 
wall is directly moportknifll to tho mirobff 
of aponeurotic fibers Tho trsnsversall* faScU 
is tho innermost fascial layer and, by itself, 
has vCTv Uttlo tctttiks strength. There is cod- 
sidcrable variation in the strength of this 
layer oven in those individuali who neve* 
devrfop a direct inguinal hernia. 

There is also considerable variation in the 
internal oblique layer in the inguinal regiotJ 
which has tain obierved and reewded by * 
munber of surgoom, but we now coeddef 
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{indirect or (cmorA) we uliicli, of courw 
muU bo opened Tlib U Uo'ah oi the 
Hoguct roancuNTT 

More beginDing Uw rccomtmction of tlw 
potterior Inguinal ^vJll (Fit 3) It il>ouW 
be emphasized tlut llw ulxJomUMl inp\I«ai 
ring should Iw carefuUj explored from 
nithin to ndo out tlw posslblUty of an in 
dpient indirect inguinal bemU. Also tlw 
coulcnu of the fcDWral canal sli 0 ^lW bo c* 
afflittcd to rule out the ixiuibilil) of a fem 
oral hernia. In the ob^ patient, tlvcro U 
frequcnll) a Ixirgc oinotmt of preiKTitoncal 
fat donn in the femoral canal and lids is 
alffa)j rcnxncd before bcgirmlng Use bemU 
repair 

After dispcslnc of Oio Iscmlol sac, or sacs, 
as the case ma> m ibo reconstruction of tin. 
posterior inguioal unll Is perfemned cxactl> 
05 described for the largo indirect Inguinal 
bemia {Fig. 8} In repairing tbo diverticular 
t)pe of doTCt inguirud bemU, most of the 
posterior Inguinal w'oU can bo sa^ud, but, 
ev-cQ so, the relaxing incision is made to 
a\nld aQ> Usuion on tlie suture line. 

In the largo indirect inguinal herab tltcro 
b freauenU) a small triangle of posterior in 
guinal Neall uhich remains In tlw angle be* 
tween Coopers ligament and the btcral 
border of Ibo rectus muscle. Tills represents 
the inguinal falx In many coses and Um at 
behment of tho new posterior inguinal waff 
^ begfn bou In the largo direct inguinal 
hernia, howev-er the suturing must bc^ln ot 
the pohic tuberdc. 


rEMORAL HUIMA 

Definlium. A femoral hemb is one which 
pssscf through the femoral ring and down 
^ femoral canal to bccorao subcutaneous 
m the fossa ovalls. It is sfaiply a third vari 
cty of inguinal hernia. 

The ctfologic basis of the fern 
hernia U undoubted!) a combination of 
Doth congenital and acquired factors, liov. 
w'e now consider the congenital pro- 
to bo the more Important Tho 
of the female pelvis and in 
Intra-abdominal pressuro due to 
P^Snoncy or to any other ocrtalnly 

^y m ^loric role in the development of 
bemia. Obesity with on increnso id fal 
Uja preperitoneal layer and down into tho 
mav al« play a role in the 
of a femoral hemJo, but a con 
S^^paitoieaJ sac Is not a factor 

diameter of the /erooral 
cadavers was meas 
™ «ad found to vary from 5 ram. to 16 


tiun An additional observation was that llm 
larger ific femoral ring, tfio narrower tlw at 
(dclimciit of (Im. posterior Inguinal wall Into 
Co<j|KTS llgauK’nl Convcrw-l) when U« 
[ctnoral ring was narrow in transverse di 
anveter llw atUcfiment of tlw ixwterior in 
gitirul wall to Cooix-fs ligament was broad. 
In Uircc of tluj eodavers a fcnvoral hernia 
was present with a \x*r> broad femoral ring 
and a narrow insertion of the posterior In 
guinal wall Into Coopers ligament such ns h 
iiliutratcd In Figure 0 c. While this is not 
cunctusKc c\4dcnct. of tlic ctfologic basis of 
a femoral hernia. It is proof that f)*crc is 
cunsidcrablo variation in tlio brcadll) of at 
tacliment of tlw posterior inguinal wall into 
CooiKTS ligament vv4tlj u corresponding In 
verst tUc of the femoral ring. A congcnitoll) 
narrow insertion of tlto transsersus abdom 
inis uponcuiosts (posterior inguinal wall) 
into Coopers ligament mav well bo tho 
principal cause of femora} Itcroia. 

Indtlcnce T1>c fcrnorul hernb represent^ 
about 7.5 per cent of tlu) groin hernias and 
between 3 and d per cent of oil parietal abN 
(lomlnoJ hernias ( Table 1) In cxir experi 
cD(x, it Is four times more common in the 
fvmaio than in the male. It is most com 
mool) seen in persons of mlddJo age; but 
ooo of our pjtietits with a bilateral femoral 
henda was a two-monlli-old male infant 

Vnatomy The normal onatoro) of the in 
gidnofemonz) region Is presented In Figure 1, 
The ourober 3 represenU tho site of U« (cm 
oral sing and is, of eciuarv wdaro n /mncunl 
bemia begins Then? ore several features of 
tho normal anatomy of this region which am 
worth) of special mention- Tho broad at 
todimcnt of tho trunsversus abdominis apo% 
neurosis {posterior inguinal wall) and the 
narrow femoral ring os iliown in postericu- 
view (Fig- 1 b) are tlio normal stale and 
prevent uie dcv'cionroent of a femoral her 
nix It shcaJd also oe noted that the site of 
origin of a femortd hernia is as truly In 
guinal ju either the indirect Inguinal or tho 
direct inguinal hernia— numben 1 and 2 re^ 
spectlvcly (Fix 1 a and b) The reason fo> 
emphasizing the inguinal origin of the fem 
oral hernia Is so the student wifl understood 
why the inguinal approach is tho only ra 
tionol route for tho repair of this hernia. 

Anatomy toxti state that the u-qH 

of the femoral ring is tho lacunar ligament 
By comparing the anterior and posterior 
view* (Fig. 1 a and b) it will be readiK 
apparent that this is not tn>c. The medial 
wall or margin of tho femoral nng is tho 
lateralmost attachment of the posterior in- 
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B rimilar nuumer and puibe* out through logic condltlonj In the groin are qoSa 
the nibcutancouj ingula^ ring. It may alio rradlly (Mercntialed from the direct b- 
citend into the icrotum Thii typo of hernia guinaf heraiiu 

hat been leea foilowing a prevkau repair of The typical direct inguinal hernia redoes 
on indirect inguinal namia and probahly with ease and does not bocoroa faicirccr 
represent* a tear in the potterior Inguioal oted Thl* U due to the large she of tie 
waD at the time of inrgery When It tie- ring or defect In the posterior inguioal 'ki 1 
velopi without previous surgery It is pmb- For this reason, this bemla Is osuaBy peifn 
ably on the baii* of the Upoma theory of less although ft may cause a heavy fedin* 
Qoquet for on a number of occasions wo or be described bv the patient a* a drtggnij 
have noted small protrusions of preperito- sensatloo The oocse patient i* the nwS 
Deal fat through the aponeurosl* of t3>e ULelv to complain of discomfort bccanse « 
transversu* aix&nlnij while repairing an the pressure of a large quantity of pcgi^ 
indirect inguinal bemla. When they were tomal fat pushing throu^ the defect Twe 
multiple, we ha\’o repaired the posterior In may be enough pressure to cause nramy 
guinaJ ^vaII os for a direct (nguUral hernia, symptoms because the urinary bladder kr 
When single and tmall, we have simply re variably form* a pcartiDn of the medial 
duced the fat and closed the tins rent with of the hernial sac. The anco ro moo dhw 
a single fine silk suture tlcular type of direct Inguinal bonis art 

Diagnosis. The diagnosis of a direct in- only fremicntly incarctrates but may itrsa- 
guiual hernia Is usually made with ease TTie guloie- inis is duo to the small rigid ria| 
presence of a globular mass over the suben uirough the posterior inguinal woD. Wbeiffl 
taneous Inguinal ring (Fig 5 a) which to- the direct inguinal hernia with a 
duces rea<Wy with recumbeoev UtoDediatcl) feet vrill not get the padent mto 
suggest* tho dJagnotit Hmve>‘er oi>e cannot culty and operatloQ is not urgent, 
be certain wftlwt palpatktn. Compression varticular typo i* potentially dangwtw* ^ 
oi.er the abdominal inguinal ring does not should be caarrectod rurgicolly Nvithout ^ 
prevent tho appearance of the hernial bulge lav 

with standing or straining, ii u Iho cose In TraunenL The rational repair of a dlt«i 
the small to medium six^ indirect inguinal inguinal hernia must indudio tho repUttj 
hernia. Wliile thi* U also true In the cose ment of the dastro«d posterior ingo^ 
of a large indirect inguinal hernia, the Urge wall Varkwj methotu of accompUshing »» 
indir^ variety is alwa^ completdc scrotaL hov© been dUcussed under the treatrn^^ 
When a direct inguinal bemie oxteixl* into the Urge indirect inguinal boroia aad 
the scrotum it is only into tho upper scrotum same prindplcs apply to the direct ingu^ 
ond the spermatic cord and tesdi can be »ep- hernia. In genenu, tho only differtaice ^ 
ornted frotn the mas* of the hernia tween the tevo benilas as regards t he te^ 

Wth the examining fingc? posbing In oique of repair is the dlfforent managwiOT 
vnginated scrotal sVin through the subcu of the peritoneal sac and the fact that tw 
taneous ingulaol ring, it is readily apparent direct inguinal hernia usually destroj'S 
that tho posterior inguinal wall is gone of the posterior inguinal wall Whereas di** 
When tho patient strainf against the exam section and high Ugadoo of the pentoo«i 
ining finger there is no feefing of reslstaDce sar are mandatory in the operadon for io- 
and, in splto of the muscular effort, the finger direct Inguinal hernia, the diffuse bulgi^ 
can palputo Coopers ligament on the supe- of the direct inguinal hernial sac with it* 
rior pubic ramus with ease and men fed tho betaad neck doe* not nocetritate even op^ 
postorloc aspect of the pubic bone fog the peritoneum. Tho sac is 

fnexperieoced ma> confuse a femoral pushed in and held with a retractor while 
hernia \vim a direct inguinal hernia, es- Ui© posterior wall is recoostructed. Ho* 
necialiv when the femoral hernia turns bock ever in tho rare diverticular typo of direct 
itself and comes to lie over tbo in- inguinal hcmla, or if there is any 
° fod liBamcnt near tho pubic tubercle ol»ut adherent viscera to tho larger sac, the 
mwtol cuuninatica, hmswer will sac is always opened, but It must bo reme®* 
j^TTtJrnlo the neck of tbo sac and a por bered that the urfoary bladder fonns IW 
°*^**f^ body of tho sac b'hJfi below the medial wialL In the event that there U so 
i lirromenL In the of a direct to- associated todlrcct inguinal or a fcmorol 
fogumal g™ hernial nus* is priodpuUy hernia, tbo excess of peritooeum to tbo direct 
^fogutoal UgaroenL Ot^ patho- togutoal hcraial sac is pulled into tho other 
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goiiul Will Into Cooper I llgamenl Tlw 
Lcuiur ligimcnt lie* nmrc mctllally by ai 
least 1 cm. and in a nvorc superficial plane. 

It should also bo noted tlut tlw ttigulnal and 
bcmir ligaments cannot Iw seen In a pas 
tcrlor s-iew of the laguinal region. TIkiso 
figoici commonU used in Icxtlwoki nlUcli 
show the Inguinal and lactmar ligaments In a 
posterior \dcw arc artlfaclJtJOiii In tliat tlio 
posterior Inguinal nail has either been re 
mmtd or cUc it Is dwwn Inserting into tlio 
tagoinal ligament In tlw prescnco of a fern 
Old bemia, llw medial wall of tlvc nock of 
tho hcmla docs abut against (Ik; lacunar 
ligament (Fig. 9 b and c) but Uils Is a 
lithologic slate, Furtbcnnorc tho tagulna! 
and lanmar ligaments arc not tlio primary 
ring of the bodal defect although IIh.’) oro 
tho final restraining structures. Wlicn it Is 
Decessar> to cut tho inguirul ligament to 
reduce a femoral bemia, it can bo nUfnl) 
seen that the tnso ring of tlio femoral fiemid 
defect b the femoral sheath and tho apo- 
Dcurodoofasdal fibers of tlvo posterior In 
p t m al u-oll cn route to an insertion into 
Coopers ligament (Fig- 0 b and c) 
brespeetho of the number of factors 
uhidi combine to permit the desdopment 
of a femoral hemU, scscrol progressive 
t ^ g es take place tu the hcmla enlarge*. 
Thb hernia begins as a plug of fat In tho 
fonorsl canal which gradually enlarges and 
evoQtually pulls a diverticulum of perito- 
oesB throug?! the (cmaral ring and down 
hito the femoral canal. As more and moro 
pushes out through tho femoral 
ring, the urinary bladder tavarlobl) bo- 
®nio a part of tho medial wall of the her 
m a n , The hernial sac charactirbUcdl) 
a liberal covering of prepcritoncal fat 
l^tbo bladder on the medial wall b not 
mediately apparent (Fig. 10 a and b) 
^ course of tho developing hernia b down 
^ femoral amal where It U forced out of 
me fossa ov^ by tho vesseb and tho deep 
b bocooies subcutaneous, pushing 
cri^orm fascia ahead of it, and at thb 
P«nt the hernia b femoral In location and 
gw u Uhirtratcd in Figure 9 a. As the 
farther in size, it turns 
^ may eventually lio in port 
“^tbo level of the inguinal Ugament^ 
ito most important anatomic change 
at Ih, femoral ring, for aj lEo 
it pnri« tho attach 

« t^ transvenuj abdomlnb aponeu 
ligament medially there 
g^^P^Wvely narrowing thb tendinous 
( Ir. 9 c) until the more super 


fldall) placvd lacunar ligament b reached. 
Tids is the final and greatest size of the 
femoral ring. It b a rigid and unyielding 
ring and accotmb for tho lilgh incidence of 
Incarceration and slrangulalion in thb typo 
of ItcmU. Tlw otlicr boundaries of the 
femoral ring are corTcctl> recorded in all 
textbooks of anatom) and need not be 
elaborated upon, except to state that tho 
immediato anterior boundary of the fem 
oral ring in both normal anatomy and in 
the presence of a femoral hernia b the 
anterior femoral sheath, reinforced more 
superficially bv tiu. inguinal ligament Tho 
direct inguinal hcmla and tho largo in 
direct Inguinal hcmla destroy tho posterior 
inguinal wall completely (Fig. 4 c and 
5 c) It should bo noted tlut a femoral 
iKTnia destroys the lateral half of the in 
ferior portion of tho posterior inguinal 
wall (ng.9c) 

Diagnosis. The diagnosis of a femoral her 
nla b usually not dilHcuIt but to superfidol 
Inspedion a femoral hernia may closely re 
scmblo a direct inguinal hernia when it 
curves upward over tho inguinal iJgamcoL 
After tlw pubic tubercle and inguir^ liga 
ment arv identified, the neck of tho hcr^ 
cun bo fdt bdow tho inguinal bgamcnL tn 
tho slender patient, palpation U easy but 
In tho obese fesmJe it may be difficult for 
tho pjpating finger* to betwne oriented. A 
direct inguinal hernia reduces with ease the 
d^vxitlcular type excepfed, but a femoral 
hcmlo b usually incarcerated. An indirect 
inguinal hcmla that just protrudes through 
tho subcutaneous inguinal ring mav super 
fidally resemble a femoral hem to, but care- 
ful pdpatloo will serve to diffcrcntlato the 
two Varicocele of the upper scrotum or labia 
and a saphenous vdn varix may slightly re> 
scmblo a femoral hcmla and it must be re- 
membered dial o saccular varii in thb lo- 
cation also imparts on Impulse on coughing 
An enlarged subingulnal lymph node in tlw 
fotu ovolii, especially In the presence of 
lymphadenitis or metastatic neoplasm, may 
exa^y mimic an incurccrated or strangu 
laled femoral hernia. ^Vhen thb differential 
dlagnosb presenb itself a careful search 
should be made for wounds or other in 
flanunatorv lesions on the corresponding 
lower extremity genitalia and rectum. A 
very trivial inflammatory lesion between the 
toes frequently associated with a fungus 
infection, am cause severe femoral lymphad- 
mltis, a small fissure In ano am do the same. 
Subinguinal lymphadenitis and a strangu 
lated femoral hernia are both eiqubitoly 



538 


CUAPTEB IS HeBHU 




SLTDLVr Heiima 


S41 


tmall retractor ii luod to clc\ato the in 
guinal liparaent to that tl>o constrictinp rinp 
of the femoral sheath maj l>o cut For most 
femoral hcmlai tliis mancu\cr suffices for 
the reduction of the hernia^ lloumcr if b> a 
enrobtoation of pcntle traction abo\e arul 
pressure from below the hernia cannot be. 
reduced, the lacunar portion of the Inpnfnal 
ligament is cut part wa> through or If 
Dcccsiarj complete!) di\iilcd. After Use sac 
has been puJlcU out of llu. femoral canal, it 
Is in tho position of a discrtlcular direct in 
gutnal hernia (Fig. 10 b) A femoral hernial 
sac must alwa)^ bo opened because It fre- 
qucnlK cnnLiins adherent omentum or ^is 
ccra, tne operator bearing in mind that Ukj 
tmnar) bladder is part of the medial wall of 
the fatty crn'clopc which surrounds Uiu peri 
looeal sac (Fig. 10 b) With the sac opened, 
one should pass a finger into the abdominal 
castty and feel for the opening of an Indi 
rcct inguinal bcmla sac, combining this with 
direct inspection of the abdomin^ inguinal 
ring. Tbo Inside of (ho abdominal inguinal 
ring can bo casUj inspected b> retraction 
(F% 10 c) If for 00 other reason than to 
ramfliartae oneself with tl^ construction of a 
Dormal abdominal inguinal nng. Tbc her 
Dial sac is oect ligated at its bw and tho 
excess mdsed, again remembering the posl 
tioc of the urinary bladder 
The hernia is then repaired by suturing 
the cut edge of tbo posterior inguinal wall 
to Coopers ligament up to within a few 
mfllimet crs of Uie s*ein (Fig. 10 d) This not 
only reconstructs a nonnoU) attached pos 
torior inguinal widl but cliwes tlie femoral 
ring and thus corrects the defect which per 
mitted the bemia to drvclop. The rdaiing 
Is not neccssai) The transition su 
(FIfr 10 d) picks up tbo fragmented 
eudof the antolor femoral sheath and a 
bbenl bite of the pcctincui muscle fascia 
•nd approximates them to the posterior in 
guiial wall This suture not only re-cstab- 
itihes the medial wall of the femoral sheath 
^ Is necessary to dose tho angle between 
of Coopers ligament and tbe more 
‘?Paucial anterioc la>-eT of the femoral 
The operatioo Is completed b) ap- 
piuUmatfng the tramvcrsalls to tbo 

UjT3- of tbe femoral sheath (Fig. 
1 Tbe eitenal oblique aponeuro^ is 
over the cord or round ugament and 
xubcutaneous fascia and are su 
™red as for the other groin hernias. 


*UDINC HEIIMA 
^ding hernia Is not a special tj-po of 
rather represents a complication 


in the management of tin? hernial sac In so 
cnil t>TX 3 of liemias. A sliding bemla is most 
conunonls imcounlcrcd in groin hernias. The 
cnllt) sliding Iicmia, is most casll) ex 
ptatneU by describing llic mechanism of its 
dc\ilontncnt It occurs most commoni) In 
tho in^'ct inguinal bemla because this is 
the most common of all liemias but it should 
bo untlcTslood that (Ik-tc Is a sliding bemla 
of tho urinaiy bladder in almost all femoral 
hernias (Fig. 11 c) and direct inguinal her 
nias. 

In llw early stages of on indirect inguinal 
hcraia. the luTnial sac consists sold) of the 
coogeiutal dlscrtlculum nf peritoneum and 
the hernia may enlarge contidcrably by 
stretching of tlw sac. Ilowcscr when the 
hernia Is of long standing and because of 
the pressure of Its contents, further enlarge 
ment of the hernial sac comes from a sliding 
downward of parietal pcntoocum. Tbe peri 
toocum proximal to tlie onfice of tbe hemta 
is least tightly fixed in the iliac fossa. As this 
pentoncum is pulled into the hernial sac, 
the cecum (Fig. 11 a) or sigmoid colon 
(Fig. 11 b) with a short or absent mes 
cotm becomes part of the posterolateral 
wall of the hrmial sac. Tbe bowel is outside 
tho lumen of the bcmlal sac and presents an 
additional problem in the high ligation of 
die sac. Tbe peritoneum cannot be dissected 
o0 tho viscus because It is visceral perito- 
Dcum. Therefore the viscus is simply cut out 
of the side of the bemial sac which, of 
course. leaves a rent in tho u-oH of the sac 
Tho management of this is a technical prob- 
lem which IS easily handled. Core must be 
exercised in dusecting the viscus awav from 
the bemial sac became of tbe roesenteric 
vessels. 

AnotiiCT mechanisni for the development 
of a slJdmg type of hernia is seen in in 
complete cleserat of tho testis or In the ab- 
normal descent of an ovtitv into the Inguinal 
canal (Fig. 11 d) In tbo former this is 
slmplv an arrest in tbe normal mechanism of 
tbo descent of tbe testis Into the scrotum 
In tbo latter the mechanism is tbe some al 
though It is an abnormality for the ovary 
to descend into the inguinal r>nnol \Vben 
either of these two tmoonnalitles exists 
there is invorlahly an indirect mguinol her 
nia associated, although the peritoneal sac 
may not contain a viscus. 

In a diaphragmatic bemio, a variety of 
retroperitooeol viscera may “slide" into the 
thoracic caviti We have observed tbo 
spleen, liver kidney adrenal and tail of 
pancreas in a left-dded diaphragmatic her 
nia, in addition to the several hol£w viscera. 
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tender which moLe* diagnojUc palpation 
more difficult 

Occaiionally premonitorv urinary symp> 
tomi ax dymrio, hematuria and fre 

qnericv will precede any palpable evidmco 
of a femoml hernia by monthx This is due 
to a Vcnucide of the urinary bladder being 
caught during the earW dewloproeot of the 
hernia. A Uttrox hernia, in which oalr a 
portion of the circumference of tho xmall 
tatextinc may be Incarcearated or ftmogu 
lated in the ring, is expedafly common in a 
femoml hernia. A femoral hernia iboold al 
wQy*x come to rnind when one ix cwifronted 
a care of unexplained intextinol ob- 
ftructioo The appendix, ovary or Mock^x 
di\'ertlculum ix occaxlonaily fonnd in a fem- 
oml hernia. In thii event, it ix usually xtran 
culation of the contained vlxcaix which 
oringi tho patient very promptly to the pby 
fidan 

Treatment, The variet> of operattonx de- 
scribed for the repair of a femoral herma al 
roost equals the number recorded for (he re- 
pair of indirect and direct inguinal hernias 
an^ in like meaxtue reflects basic mixun 
dmtandlng of the pathologic anatomy To 
review the many operatlcmi for fcmorol 
hernia ^vcruld only serve to cause coofuxioD 
and, as a matter of fact the mafority of 
these opemtloM are better left unlearned 
except for tlwso interested in the hixtory of 
lurgery in this region. Tho femoral approach 
ii nnatomically unsound Tho many tech- 
niquoi in which on attempt lx made to 
suture the insminal ligament to CocqKTs 
bgnment oven by tho inguinal ^proacb are 
li^vise an anatomic mistake inguinal 
ligament has mobility in a cei^halad dlrec 
tkm, but it ix a taut cord when atUsnptx are 
made to dliplaco it poxteriorlv and appnwd 
tDato it to Cooper X ligament os ftu: lateroUv 
as the femoral vein. In any event, sutunog 
the inguinal ilgamcot to Cooper s ligaroent 
by either the femoral or the inguinal ap- 
proach ix an unanatomic and unsound tur 
deal procedure, for the defect is more 
Sieply placed. Tho defect in a ferooral her 
nia. irrapective of the causative factors, ix 
a narOTvtog o£ 0* Imcrtka ot tho ^ 
abdorainb apoiieureiii am! «j 
£„etoo <p»tettot tasutma 

by ^dtotog^ 
o> to obUtCToW tho tomonil ring. 

corroctU ^do,«ooa m.my 
nia coin. V and in recent jeors 
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tho nicest opcratlcsns in the entire field d 
Surgical anatomy when the lurgeoo undef 
stands both the norroal and palbc4ogic soai 
omy of this region the apoocuroticofssai 
layen are invariably strooff and. In the d>- 
senco of axxociated inguinal bemias rt o&n 
the furgeon an unpar^eled opportunity to 
ohxcsve normal inguinal anatomy 
Tho skin indxioo for a fenwral hcrab- 
plasty is tho same ox that for the other in- 
guinal bemiax (Fig. 9 a) The ertaad 
oblique apooeurorix ii Indied and the in- 
guinal region exposed by elevating the 
spermatic cord or (bo round licameot ev 
actly as for on inguinal hemiopWy (Fig. 
9 b) At this point, tho posterior iogufod 
wall and the abdominal inguinal ring 
carefully impected for axxO<Haied 
Tbo abdominal inguiaal ring is itapectol 
again later frora within. Tbo hernial sac a 
slsoUcd out of Its subcutaneous femoral po- 
xJtloo (Fig. 10 a) until tho nock of the sxc 
is reochecL If thCTe ix any tmestlon 
viable cooteotx, tb© »o sbouid be opened il 
this time for careful inspectiesQ befor© re- 
leasing the cooxtrlction of tho fanoraJ ^ 
It ix 0 diiQuieting expesteice to have a w?* 
of bowel oliappear into the abdominal ^ 
Jty before it ix eoamlnod. Should tbii 
pen, one ix then obliged to inspect the ad* 
jacent colon and aH of the small bowel 
a mesentery sufficiently long to pomit rt* 
entrance into die hernial sac. This pr«*o- 
tioa, Qj regard! releasing tbo constriction ** 
the neck of tho hotnia, applies to all tip® 
of bcralax with questionably strangnkteo 
amlenti. , 

An incision is next made in the fcanor® 
sheath hninediatBly above tho inguinal 
meat and carried over tbo bulge of the neck 
^ tho hernia and down to Coopers li}^ 
ment (Fig. 10 a) This allows acccsi to the 
nedc trf tho hernia and. later for the re^* 
of tho hernia. When thii incixkm is made, 
ooc has, of course, entered tho preperitoo^ 
space and tbo next step is to separate u* 
Dcck of tho hernia f ro m the ertemal ib^vc 
vein. This Is easily accoenpUsbed, ax ihere^ 
ohvuys a nice piano of dcovage duo to the 
areoUr tiixuc surreamding the vein. Tnbo* 
tary blood vessels must bo searched for 
carefuUv doubly ligated and cut Thi* b 
especially true when an aberrant obturxfW 
artery hw been pushed forward ^ tho her 
nixL Aberrant obturator vAeins are comiw*!) 
seen. The small artery ond vein to tho p>Tain' 
Idalis musde, whldi course aloog tho cd^ 
of Coopers ligament, aro invariably present 
After tho external iUac vein is Identified * 
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On llw right ritl« th« Uver adrenal ^and 
mid even the superior pole of a Ifdncy ha^-e 
been found to a portetlor diaphragmatic 
benOa through the pkuroperltoDcnl foramen 
of BochdaleL On one occasion a portkjo of 
tbe right adrendl wai inadvertentlv removed 
in die nriwlr of this hernia before the ttruc 

tojc was recogoiJwL 


seraldiagranunatic form to liwyvv th© 

mental Shares of these three 

tl^. for comparisoo what 've b^ 


tneo. tor compansoa wimv 
•hould constitute an adequnte bemia r«^ 
Before stn<i>'tog these diagrams r®®®? 
should bo made to FiKuro I to becos^ 
miliar with the normal anatomy “ 
gutool regloa. It is readily seen th^ 
posterior Inguinal wall does not insert 
or attach to the Inguinal Ijeamfsit, ck^ 
that near the pubic tuberoe the 
portioo of the Inguinal ligament and 
teriOT inguinal wall have a common 
tton into Coopers ligament It is ^ 

anatocalc fact plus the inadequacy of ^ 
Inguinal llgaioent as a lubstitote that 
bdlcvc the principles for the repair ^ 
gredn bernias should be based. Sho^ 
quite Justifiably bo pointed out that ^ 
guSnal llgatoent beraioplaity lus stood 
lest of time with a very favorable cure rate, 
it should bo cleaHy understood that the 
Jority of In guinal hernia opcratkjfis (Tah*® 
1) aro for the relatively small indir^ 
gnlnaj hernia, where success will attend d* 
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;jdwgh 'VO <“■' to of 

UgOTWlt to tbo rtpJv of,“>' 

t-nifl. the approxinwticn of the coo 
to tfc -.Wvfag border- o{ 
S’^rtTummont ii » wids)y accepted lh«l 
!nt»a?bould bo coovOTiot with 
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a, b ami c xsith o) All of llio dlugruiu In 
Figure 12 a, b c and o rcnrcicnl lc>clmt<|ues 
for Ibo repair of llw unall indirect Inguinal 
Itcrola and in all of U)oo imxxxlurcs Uw ixw 
tcrior ingtiinal wall Ij perfect!) Intact Tiro 
crux of Ukj matter If tliif wltcn llw pallK>- 
loglc condition U sImpK u unall congenita! 
Indirect Inguinal Iwmial lac with onK iliglit 
dilatation of tiw abdominal Ingulrul ring, 
suturing of tlw posterior inguinal wall to 
Poopartf Hgairrent (Fig- 12 u, b and c) is 
unncccssoT) Not onlv is it rmncccssarx bnt 
there Is danger of tearing this wall witli sub- 
sequent herniation througli the defect Ven 
adequate repair of this most cooirTKW of all 
hernias Is lUustralcd In Flguro 12 e ojkI con 
silts of simpl) Uglilcnlng the abdomlrul In 
gumol ring to rwrrtul size b) suturing tlw 
tnum-cnalis fasda to tho anterior lajeT of 
the femoral shcatli In cliildrco, one suluru 
frequent}) su&cs and rwt threv as depleted 
It tWrld also be noted tlut tlw spcrmallc 
cord (Fig. 12 o) U in the rwnrul position 
as It is In tho Bassini operation ( Fig. 12 a) 
For this coenparativo study tho Bosslnl 
operation was selected os on cxomplo of 
io gni nal ligament bcmloplosty for tJw re- 
of a direct Inguinal hernia (Fig. 12 d) 
\Vhcreas it was pointed out that suturing 
the posterior Inguinal wall to tlw Inguind 
Ugomcnt was unnecessary in the small In 
direei Inguinal hernia, it Is equally Important 
to note that It Is anatomicall) Irworrcct to 
suture the posterior faimlnal wall to (ho In 
fiulnal ligament In a direct Inguiirol Iwmla. 
\Vben the posterior Inguinal wall Is do- 
>trD)-ed, as In the ease of a direct or a largo 
hdlrect Inguinal hernia, tho recorutructlon 
of a new posterior Inguinal wxdl should In 
dude the attachment of this wall to Its 
“OTOiai InsertioQ, which is of course. Coop- 
er s^ Ugament (Fig. 12 f) Tlw nonnol at 
**diniait of the posterior inguinal wall U 
“^urately shown in Flguro 1 a and b ai>d 
uugranunatlcally demonstrated In Flguro 12 
c and e. ^Vben the Inguinal ligarrrcnt Is 
M tbe anchoring structure In patrents 
the posterior Inguinal wall has 
m 7 ?hxiyed, it leaves an anatomic fault 
tr iS- 12 th double arrow) which Is, In effect, 
J femond hernial ring. Some recurrent 
tVu. ^ xnriet) More Important. 

and easily separated fibers of tho 
“Su^ ligament are not a suitable anchor 
die largo 

hcnrlai. The normJfaiertlon (Coop- 
^Ug^t) U readily available and is a 
^ itrong, unyielding structure. 


IIERMVS OF THE UNE-V VULV VND 
THE LINCV SE.MILUNVRIS 

These licnilas ore epdto naturally grouped 
togetlwr since they havo mariy features In 
common and occur along lines of aponcu 
rotic fusion The principles Involved in 
llitlr sm^Ical repair ore also very similar 
Figure 13 Is a posterior view of llio alubm 
Inal wall sliowlng tlw aponeurotic deffcct In 
an epigastric an adult umbilical and u semi 
lunar (Spfcgcls) hernia. Opixjsilc each her 
nia and Indicated by tlw arrow Is a tnms 
\crsc section througli tho alxlomlrul wall to 
show the relationships of the various layers 
from sUn In iwriloneum 

VJJBIUCtL HOhMi 

Definition. An umbilical Iwrnla is one Uiat 
passes (lixDugl) tlw umbilical ring and in 
eludes three tyiws omplulocclt or fetal 
umbilical Iwrnla (Fig. 1*1 a) which Is a 
failure of a portion of tlw Intestinal tract to 
return to tlw abdominal cavity during tsirly 
fetal development infantile umbilicm her 
nla (Fig. 14 b) which is a failure of tho 
umbilicJ ring to obliterate* adult umbilical 
hernia (Fig. 14 e) which Is tho acquired 
dilatation of an Imperfectly dosed umbilicul 
ring. 

Etiology Omphalocele Is due to tho fail 
urc of complete return of tho cv’iscerated or 
gam to tlw abdominal cavity This, in turn, 
is due to a spatial problem in (hat the ab- 
dominal cavity has not enlarged enough to 
accept all of Uw Intestinal tract that bos 
giowT) and rotated during its extrusion into 
Clw base of tlw umblllcol cord. Tho size of 
on omphalocele varies from a single loop of 
small Intcstiiw to a large sac containing most 
of Umj abdominal viscera. An Infantiio um 
blllcol hernia is duo to faulty dosure of tho 
umbilicus as tho umbilical vessels become 
obliterated- There seems to be a familial 
tendency In that several children In odo 
family will have this tyTW of hanla while 
none of tho children In an equally large 
family presents this aboormalltv From a 
racial standpoint, this hernia Is much more 
comnwa in members of the Negro race than 
In those of tbe white race An adult um- 
bilical hernia has a twofold etlologic in 
that there must be a coogemtol defect in 
the umbilicad scar with the superimposed 
element of Incr ea s ed Intra abdominal pres- 
sure A completely dosed umbilicus pre 
senti a very dense interdJgltation of apooeu 
rode fibers scarred together by the healing 
of the umbilical woimd. No degree of Intra 
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molt any operation that indudcj high liga 
tion an4 exdricm of the peritooeal homlal 
sac. Tbo large indirect Ingulno) hemlo, the 
direct inguinal hernia and the femoral her 
nla have always had a high recurmteo rato 
with inguinal ligament type* of repair but 
the preponderance of small indirect in 
guimn hernias in any scries has permitted a 
tavoroblo and boneit report of tuccesi In 
the future the statistical analysis of the re- 
sults in a ghca series of hemioplasties 
should breal down the groin hernias into 
their respocti\’e types so that a true picturo 
of hernia rocunence mav be obtatneu. 

The semidlagrammatic drawfajM (Fig. 
12) represent a posterior view or the In 
guinal region fai sev’eral tvpci of hesnJo- 
plaity with the medial portion of the pos- 
terior inguinal wall and the rectus abdominis 
muscle cut away To the left of each figure 
and between the t^vo bottom figure* la a 
diagronmatlc sadttal section at the level of 
the cut back in the main figure to shmv the 
attachment of tho layers and the relative 
podtion of the spermatic cord. The small 
crosses on the iogulnal Ucunar ligament 
(Fig. 12 a, b c and d) and on Coopers 
ligament (Fig, 12 f) reproseot tho conttnua 
tiw of the Itne of sutures to the pabic 
tuberde. The poriUmmm is not ibown for 
it is presumed that the beroiai sac has b<^ 
adequately resected in aO Lostonces. 

Credit for tho first satisfactory Inguinal 
hernia opwation properiv beJongi to H O 
Marcy of this country as pointed out by 
Zimmerman and Anicsa. However tho first 
satisfactory hernia operation to be Nvidely 
accept^ was described in 18S9 by Edoardo 
Bpfrint. In addition to dlssectfon and hj^ 
ligation of the sac, the knver edge of tho to 
tertud oblique enusde and the posterior In 
guinid wiul (conjoined tendon) were 
futurod to tho Ingnloal ligament from the 
pubic tuberde to the abdominal inguinal 
ring. Ths spermatic cord was placed against 
this wall and the external oblique apooou 
rosh dosed over the cord, rcconstructina 
the subcutaneous inguinal rtng in its normal 
laalion (Rg- U ») !« a gcnt^ >v«y thi. 
opCTatioa U tho moat mtkxaj bca,^ It 
boreal the poUerior IngulnaJ trail and 
_<^lUhM *0 ohllquit) rf tho togutnnl 

SS. Threagh the joat, the o( 

have been based P^n 

Ssvith mtoor smtalto ad 

ilraultaneoudy WiUiatn S Hoi 

this connhy to 1SS9 

^vViich has jubscqucntly become 

SS^*fS.tedI(Fl^l^h) IW 


ited subsequeotly obondcffiod this tedafiim 
and odopt^ a procedure essentiilK simi« 
to the Basstoi operation. In tidi coontrv I 
became Jenown as the Hoisted it ’Ihe Hii- 
stod 1 operation also included high Hgati® 
of the pwitMicsal sac and the appreoimaiioB 
of tho conjoined tendon to Poparts li*»- 
raeni With the idea of making a straaeo 
posterior Inguinal wall tho eitcmal ofciJq« 
aponeurosis was dosed deep to the cord, 
usually by plication, thus oblUcritlng the b- 
^inol canal This procedure superimpsa 
trie subcutaneous inguinal ring upon the *»• 
domliuil inguixuil ring and lca\’e* the ifo 
matic cord in the subcutaneous fasds 
12 b) Although this prindpie is stiH 
used, it is faulty because it destroys the oh* 
liquity of the inguinal canal and the •> 
cdled shutter action of the muscles It t* 
tended bv a high inddenco of recnrrcncfi 
directly through tho superimposed rin» 

The third opexnticn of daislc signifiesn” 
is komvn os the Ferguson procedure^ 
though it was describe many years bc”g 
by Bull aod Coloy Originally it ^ws 
to reinforce a supposed inadequacy ia 
ori^ of the internal oblique and brinsv^** 
obdominti muide* from the Inguinal 
roeut The inguinal portions of these 
clc* do not originate from the inguinal fiP’ 
ment as described, but from the fasda 
immediately beneath. la later 
procedure has been advocated in 
ivith cryptorchidism to gain additional lefi^ 
of the spermatic cord. The procedure 
rtuenU a third alternative foe tho placoo^ 
of Uie spermatic cord (Fig. 12 c) 
ligation of tho hernial sac, the cord is 
inward and the conjoined tendon sutured Id 
ft>upart« ligament over tho cord. The ® 
temal oblique oponeuroidi is then cks^ 
over this walL This technique places the ^ 
dominol inguinal ring just lateral to ^ 
pubic tubercle and immediately beneath th® 
subcutaneous inguinal ring. The 
operation also destroy* tho obliquity « , ^ 
Inguinal canal with it* shutter action <u>d “ 
Qttcnded by a high inddence of rocurrff*^ 
just lateral to the pubic tubercle which I* ® 
effect n direct inguinal homia. 

If the Bossini, tho Halstod I and tho f 
gusoo operations (Fig. 12 a, b and c) •ro 
carefully compared. It wiS be apparent that 
tho approximation of tbo layers is idcod^ 
and that tho dlffcreoco lie* In tho placota<®i 
of tho sixrnnatio cord. Of tho tliree it Is 
opinion that tho Bossini operation i* 
best Hmvever at thi* point a \cxy important 
fact should bo observed (Ffg, 12, ectnpar® 
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abdominal praiUTO v*-lU dlinipl inch on 
umbUkui. IIovkCNcr, a unall dcfct-t iji the 
ombiHcTU, ^\iUJ increased tntra alKlondrul 
prosuro duo to such comliHom as prejj 
rune) intestinal ohsliuclJon clironk cough 
and asdtes, can cause on adult umbilical 
bcmla ulthoul antecedent hi$tor> of such a 
bcmla. Obesit) U associated uillt an um 
bilkal hernia so commonly In tlvo adult as to 
suggest the lipoma llieory of Cloquet os a 
contribuUng ciiologic factor 
Incidence. Omphalocele is a rclatis'el) ram 
congenital anomaly reported to occur about 
once tn CN'cry 5000 to GOOO births. Infantile 
umbilical bcmla fa of stny common occur 
rcDcc, csncciall) hi members of Um N«.'t;ro 
race with the reported Incidcnco \ar>*ing 
from 1 to 10 per cent tn vuhltc cliildrcn and 
op to as high as SO per cent in Negro chll 
dren. \dult umbilical licrala fa not unccm 
mon but fa less frequenU) seen llun tlic 
Infantile t)^. An accurate incidence of 
infantile adult umbilical lu.nilas fa dilB 
colt to dctcnnlno because unless these her 
nias arc r\Tnptomatic, patients uill fro- 
‘loflitly not coosuU a nlq'sicim. Houever 
these two t>pes of umbilical hernias com 
a substantial proporthHi of an> series 
henias for which operaUons art per 
formed (Table 1 ascrago 94 per coot) 
Anatomy Normall) at birth the umbilical 
defect fa small and Just accommodates the 
umbilical arteries, the umbilical \cin, the 
urachus and a small amount of cinbr>'oaic 
offinecth'o tissue. After U^tkui of Uw um 
bul^ cord, the blood \ csicls bccomo Uirom 
ooicd back to their nearest collateral and 
^’™tually become fibrous cords. The um 
“|hcJ \-^ becomes the round ligament of 
^ lymg In the free margin of the 
ligament of the Ilv-er The um- 
milcal arteries bccotnc the obliterated h/jM* 
Sartrfc arteries which elevate the peritoneum 
^^the lateral umbilical folds. Tdc urachus 
and becomes the middle um- 
ligament over which the peritoneum 
“ *0 middle umbilical fold 
Ihe defuuctiooalizcd umbilical venefa 
appoxently cannot keep tbo 
open or stated another %vay it fa 
the pressure of the drculatlnc blood 
ai. prevents the umbUi- 

pranaturely %vlth disastrous 
fSzrJ?'’ ^ It Is also likely that tbe 
^ abdominal musculature 
umhiUr.., a ihutterdlko action at the 

In any event. Irrespective of 
t®di A„... ^ ligated, the slough ex 
to th« aponeiirotc aperture and. 


in studying the dfawislllon of the aponcu 
roUc filxTs about tlw umbilicus (Fig. 13) 
it is tasv to understand how lateral muscle 
pull teniiis to dose tlic umbillciu and tiditly 
constrict tlw structures passing tlirough IL 
Ulicn the cord slotiglis, a granulating defect 
It lift ubicii adds scar tissue to tlw approxi 
nutctl aponeurotic fibers and forms a very 
dense etunnosito wall tlut no amount of 

f iressurc will disrupt to result in an umbilical 
icmix Tlw umbilical skin grows In dreum 
ferentiall> tmder tlw umbilical cscliar which 
accounts for tlw Oxatioo of tlw umbilical 
skin to tlw linea alba. 

Aberrations in this pattern of closure n> 
stilt in umbilical herniation. First, fa the 
fetal umbilical Iwmla (Fig. 14 a) or om 
plwlocUc in wlvicb the defect canoot close 
Iwcatm one or more viscera have been pro- 
truding tluDugb the umbilicus since the sUth 
week of intrauterine life and prevent normal 
development of the opcneurotlc dements of 
tlw btcral musculature The size of this de- 
fect depends upon the bulk of the protrud 
ing visOTa. Ordlnaril) the viscera which 
protruded into llw umbilical coni have re- 
lumed b> the lentil or clevcsth wTck of 
intrautcrino life luivo grown considerably 
and have completed tlw rotatioo that brings 
the transverso colon over the superior meson 
Icric vessels, WTicn the viscera fail to rc- 
luni completely Into the abdominal cavity 
It fa because tbo cavity has m>t cnlurg^ 
suIHdcntly to receive than When a child fa 
bom with on omphalocele, a situatioQ exists 
which fa not present in any other bcmla and 
it demands prompt corre^on. Thr viscera 
lying in the umbilical cord are not covered 
with ildn but by a very thtn, translucent 
membrane which consists of fused perito- 
neum and amnlotic membrane With expo- 
sure to air It very rapidly dries and becomes 
DCcroUc so tliat pciitoaltfa supervenes In a 
matter of hours. 

The second type of umbilical hemla fa the 
Infantile umbllkal hernia (Fig. 14 b) which 
makes its appearance dtha shortly after 
birth or in the first year or two of life, usu 
ally following on episode of increased intra 
abdominal presiuro, which can be an almost 
hourly event attending crying, straining and 
coughing. This typo of hemla fa covered 
with tbe everted mnbilieal ildn. The skin at 
the apex of tbe umbilical dimple fa densely 
adhenmt to the linea alba at five irmLilKi if. 
On the posterior aspect of the umbilicus the 
I^tooeum fa equally adherent Therefore 
there fa peritoneum, umbilical scar and sUn 
without the interposition of adipose tisiuo 
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tomi, \ ague upper gaUroIntciUnal i)mp(oins 
duo lo traction on tlw omentum oru com 
moo. \s tlw iKrmia cnlarKc* and loops of 
intestme enter the «c partial Intestinal ob- 
struction \s-itli iU associated i>mplomi up- 
peon. nw tnumcfso colon Is usuall> lltc 
fint boUov. viscus to enter the hernia and Is 
Utcrall) pulled in by live omentum Strongu 
lation of the contents of this hernia fs very 
conunoo because of the rigidity of tlm apo- 
neurotic ring. Although this licmla is always 
unilocular ivnts in tlw incarcerated omen 
turn male secondary constricting apertures 
which greatly aggravate tlw s\mptoms and 
may well bo the precipitating c'lcmcnl in 
strangulation. 

TrcairacnL The fetal umbilical bcmla, or 
omphalocele, demands Immediate surgical 
treatment, which means within the first few 
boon after birth. In the small omphalocele, 
this presents no special problem because, 
properly managed, the infant witlistands on 
operation well. The loop of intestine is easily 
reduced because t^c is rw distcnlioa of Uuj 
intestiiic with food and air The repair of the 
opooeurotic defect is Uto same os for the 
Infnntlle nnibllical hernia and need not be 
el aborated upon. The only difiercoco is tliat 
no attempt Is nvule to fashion on umbilical 
dimple ont of the cull of pcnumbllical sUo. 
This mS of skin is cadsed os on ellipsoidal 
segment and remo^'cd with the omphalocele 
»c (Fig. 14 a) For the managcmait of 
the large onjpkdocdc, or when the abdomi 
nal cavity is too small lo comfortably ac- 
commodate the exteriorized \isccn. tlio two- 
rtage procedure of Cross Is certainly the 
op*™tion of choice. 


Tire Infantile umbilical Iicmla whidi ap- 
pears slwrtly after bblb docs not need Im- 
mediate surreal correction unless it becomes 
Incarceraled Imt this is a rare occurrence. 
Many of tliesc Ircmlas gradually disappear 
witltout any treatment owing lo tlw gradual 
itxutriction of the defect by aponeurotic 
pull across tlte midlinc In most Instances 
II is wise lo lcei> tl)o hernia reduced, either 
by ttio use of tape and a block of sponge 
ruhlxir or by the method of infolding the 
adjacent skin as described by Cross. Any 
hard object sudi os a coin button or morblo 
sliould not bo forced into the defect to keen 
iIm. Itcinia reduced. \ mccbanicul truss will 
not stay in place oa a squirming infant After 
Uh. Infant is approximately one year of age, 
taping tltc Iicmla Is not eiteetivc and should 
be abandoned. If the hernia persists and Is 
symptomatic after one year it should be re- 
paired. If It persists and is asymptomatic, an 
clccUvo operation can bo pedonned at any 
time A large umbilical Iiemia in on infant 
should be repaired without deby 
TIic infantile umbilical hernia is repaired 
quite simply tlirough a small transsxrsc in 
<^oo citruT )ust above or just bclovv tbc 
umbilicus (Fig, 14 b) The umbilical sldn 
Is carefuilv dirnTted ofi the hernial sac and 
ibo sac dissected free through the apoocu 
rotlc defect After the sac is opened to be 
sure that there arc no incarcerated contents, 
the neck of the sac Is ligated with a fine 
silk suture (Fig- 15 a) The defect b 
dosed in the transverse plane os illustrated 
in Figure 15 b kJtlwugh closure of this 
defect in the vertical plane has given good 
results in reported series the transveno 
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apd this accouBts for the thin covering of omentum Into the defect and, evenhuSy 
there hernlar when a defect peniit* in the tmirverre colon entcn tbo hernia ai the fini 
umbillcaj Between the peritoneum of the vUcui PrcgnaDcy i« the meat cotmaeo eU>- 
hernial sac and the everted umbilical ildn logic factor Obesity t$ an hnpwtanl tso- 
there is only the thirmost of areolar tissue tritating factor and aidtlc fluid in an via- 
layers- The healing of the umbilicus is ossen billcal hernial sac may be the first indietti oi 
tlalK the same in ah infants with appioxi that the patient has a hernia- Once istsh- 
mately the same amount of scar tissue w llsbctl, the bemia progressively eniarge* ia 
ddent to the liealing proceai The arrango- tlzo unless the cause of the pressure is re 
ment that permits this hernia to develop Ueved- It is not uncommoo for an umhibed 
must, therefore be an abnormality in tfw hernia to decrease in size and becocM 
disposition of the aponeurotic fibm about aiymptomatlc after a wmnan has delhtm 
the fetal umbilical defect \Vben muscle In this event, the woman with a prevkwiy 
fibers contract, the corresponding apoaearoUc painful umbilical besnia may refuse open- 
fibers attempt to mtiVp a straight line from tlon only to find that with the nest preg* 
their point of insertion (Fig 18 c and d) mmev the hernia becomes Ixirger and mors 
The Interdlgltatlon of aponeurotic fibers symptomatic. 

about the umbilicvis in three difiaent planes Diagnosis. The diagnosis of an imuMCSi 
corresponding to their origin from the roos hernia presents no problem even to the 
cle fibers of me two obliqoes and one tram- initiate^ allbough occasionally a very sdu 3 
verse anterolateral abdomtnal muscle would defcact strangulating a tiny tag of ocoentaffl 
tend to dose effectively on aperture at the will be esqulsitely tender and be diffic ult to 
umbilicus The protrusion of eitraperitooeal fed in an obese patient. An epi^tric benib 
fat is not an etiologlc factor hero as it is in ocensi anally occurs {ust above the 
epigastric and other heraios ndthcr arc but, although it may bulge into tbo onwffi® 
there perforating blood vTSsels other than slln from above tho apex of the umoura 
the fetal ones- The f or e go log is not advanced dimple remains fixed to tho Unca alba Co^ 
as tho sbsolote cause d this tyi>o of hernia, fuik® on tlus differential point is of 0 *“ 
but, like many others through the veoxs wo consequence for the principle* of repair d 
have attempted to reach a ratkmal cxplana tho aponeurotic defect are id enti cal A »• 

tlon cd the esalgma of whv some infants do baccous cyst or urachal cyst may wpcf 

and others do not, develop this hernia. ficially resemble an vimbflicu bemia. 

The third type of umbilical bemia Is tho Symptomatically ll^ omphalocels 
adult umbilical hernia (Fig- 14 c) It is most not bother the nowbom until pcritoi^ 
csHnmonly seen In persona of middle age supervenes and this may be within a f<^ 

although not vmccmmotUy in the obese mul hemrs. If the otnphalocclo sac U tom daiffig 

tipoitms female in her early twendes A! delivery perilonftii be^ns at ooce An on- 

thou^ mcreased mtra-abdomii«d pressure phalocele should be irnracdialoly app*r^ 
is the pxedpltattng cause of this bemia, the although a small loop of Intestine may 
underlying etiolo^c co n di tio n is the per noticed onlest the base of tho ombiilcal com 
slitencr or a small defect from birds. As has is carefully inspected. To indudo a loop » 
Been mentiotied, the normally healod um smaD intestine in tbo ligature of the 
bilicus will not develop a henua. Small billcal cord is to give the infant a stranguht 
symptomatic defects in the umbilicus, with tag obstruction with it* attendant morttlUy 
out a sac and without an impulse are a Tbe infantile itmbllical hernia rarely ^ 
£ajdy ctHmnon fimiing in routine physical carcerates and is rarely symptomatic in tw 
examinatiom. Anotlwr common finding la a first year oF life although huger beniics iu 
peaoized irreducible and aontender older children cause locsd pain aaid digestive 
tamp iP the umbilical dimple This Is in dUtuxbance*. The mother invariably ma^ 
carc^ted omentuin, as can be dcinon tho diagnosis before the doctor «** the 
«trflted by talm abdominal expkoalion at the child 
^ ^ ttliotoiny performed for some other The fully developed adult umbilical ber- 

nia is usually painful, fro^ently Incarcer 
a smafi defect containing a tag of ated and danger of strangulation is imml- 
' it is not difficult to see that this is nent. Omentum is usually tho first organ to 
fSna wedge for tbo de>*ok)pment of enter tho bemial sac and, because of re^' 
^ , 1 .mbiitfsil hernia in the adult In- pealed trauma, sbortly becomes adherent to 
* pressure from what tho sao (incarcerated) At this stage rvcB 

“ grndunlly puwwi more and more though there aro no significant local *)•!»?■ 
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\ro%Tn pattern clow.1) coscred b> tlw fasciae 
which has led surgeons to refer to tlwj 
ibealhs loosely as fasciae” and to cut them 
indiscrunlnalclv Tho aponeurotic fiben in 
the rectus sheaths maintain tlvelr v-urious 
directions as tlicy mingle in tlicir mutual In 
sertion at the midllnc and form tlw linca 
alba. B\ careful dissection, and sometime* 
u-ith the use of a mjg)ilf>Hng glass it is 
possible to trace a gisert aponeurotic BIkt 
through tlw llnca aJba into (Iw opixwKc 
rectus ibeath. It is undoubtedly this cliar 
acteristic N\hlch led some of Uhj earlier 
anatomists to consider Otc sis anterolateral 
abdominal muscles os ihnx digastric mus 
del. This, Qt least, scr\cs a useful purpose 
from a teaching standpoint to remind tho 
surgeon that midUnc hernias arc in effect 
hernias through (Ik: tendons of tho digastric 
nnisdcs and that tho repair of tho hernia 
thoold tahe into considemtion tho lines of 
mnsculoapoDcurotic pull 
If ooe carefully examines tl»o lioca alba la 
a large nomber of endasers it will bo noted 
that there h considerable s'ariation In tbo 
coDcentratioD of the apoocuroUc Bben from 
lov'd to level ft is p^blo dot a coagen 
itally weak area is rcspoosible for the do- 
vdopneot of an epigastric hernia- Ifowcv'cr 
it can also bo otnerved that there ore oc> 
cad on a] bkx>d V'cssels which also pass 
throo^ the linea alba (Fig. 13) either in 
the mldltao or eccentrically placed next to 
ixrdsa of {hr ecctas rtrciscres. ff £f oac 
c?vhdoQ that it is tho tiny foramina through 
which these blood vessels pn*T that provide 
the opening for the beginning of an cpI 
gastric hernia. This opinion is strcngtl^ed 
by the observatkn that even a very small 
epigastric beinla (hernia adlposa) is occom- 
I^iiod b> one or more small blcxvd vessels 
which will bleed rigniflcontly If the neck of 
thepm^ding fat is not ligated. 

There is rarely any signiScont amount of 


prcpcfiloncal fat in dm posterior aspect of 
tlio Upper alrdominal w'vdl and tbo perito- 
neum is cIosc/> adherent to five trartsvcrsalli 
fascia. However oven in a slerulcr individ 
lud tlierc is alwavs some adipose tissue bt?- 
tvveen tlw folds of the falciform ligament of 
llio liver ft is this fat that is the presenting 
port of an epigastric Ivemla arvd. In tho small 
liemb adiposa tlut represents tho cnUitj 
hernial moss. It is this diaractcrislic of the 
epigastric hernia vvldcfi Justifies the lipoma 
theory of Clorjutl as tlio csplanatioo of the 
cause of tills hemU. It is certain that all 
epigastric licmlas begin bv the protrusion 
of a small lobule of fat uh/ch, in most Itr- 
stances at least, pushes through a perforating 
blood vessel foramen. As more fat is pushed 
out tlirough the defect, tho attached peri 
toncum is eventually pulled through and 
liven a hernia vvidi a peritoneal sac exists. As 
tho Ivernia enlarge* further omenhun and the 
IvoUow viscera enter tho sac. Most of thete 
hernias ore repaired when quite small be 
cause d>c> ore painful and the patient seeks 
help carl) in their development However 
llvcy can attain large size with maried dis- 
placement of the corresponding rectus mus- 
cle. Wo have recent]) repaired such a beinla 
which measured 10 cm. in diameter at the 
Icvd of live aponeurotic defect The heralil 
sac contained the transverse coloa, omentum, 
gallbladder end several loops of small intes 
tine 

t/osf epfgnstric hernias occur 
rougbl) half the distance between th« 
xiplwld process and the umbilicus (Fig. 
10 a) or imnvcdiatcl) above tho umbilicus. 
It is important to Inspect the linea alba Ju« 
above Jm? umbilicus when repairing an uii>- 
blllcul hernia because, occasionally one will 
find an incjplenl epigastric hernia In Ihlj 
location. It is also Important in repairing 
these Ivcaniai to examine carefully the linea 
alba within the limits of the incision because 


HpiAastnc tiarruA 



hemloplMty a, AppiSMucc cf an epiiastric benda. b Rrmir of ih« ■fv»w*iTTT>rf- 
hy ttapio trarmTOao Mmi clotnro. c, SacUtal acctlOD iWtna repair of the »e%-erj 
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ckmiro is under leu tension And should bavo 
a ]o\ver inddcncc of r ec u rre n t hcmiatioa. 
The umbilical sUn is then ui\'erted and the 
apex of the cone is sutured to the linea alba 
(Fig- 15 b) The subcutaneous fascia is next 
dos^ so that dead space Is obliterated 
around the new umbilicus (Fig. 15 c) In 
applying the dressing, a itent of fine-mesh 
gnuM or silver foil is packed into the um 
bilical funnel so that a normal appearing 
nrr ibihQis ij present after the u-ound has 
healed. It is Important in children to pre- 
serve the umbilicus for in general, chilmcn 
are quick to observe anatomic aberrations 
and they Just as quicUv oik questioos or 
moke derogatory comments. 

The OD^ suitahle treatment for on adult 
umbilical uemla b surgical repair Although 
an occosiooal patient con a-eor a truss with 
a soft cushion if the hernia is reducible In 


cei>eral a truss should not be wont, first, 
because It will not stay in place and. second, 
because the pressure is poiuful and danger 
ous. The small varlet> of adult umbiOcoI 
hernia is repaired to emeth the tame man 
oeir os die iafontiJe umbilical hernia (Fig 
15 b) The large umbilical bernla presents 
tome technical problems because to gain 
moblhty of the rigid aponeurotic Saps, it is 
necessary tn cut into me anterior and pKM 
terior rectus sheaths on dtber side. The 
Mayo overlappinH (vest-over pants! dosure 
(Fig- 15 c) is beder than simple linear 
dosi^ for the large umbilical hernia. An 
umbilical dimple should alto bo recon 
structed in the adult 


BriGASTRIC aOlMA 

pefirutioo. Strictly rpeoktog, any hemla 
>Tbich occurs In the topographic de^gootloo 
of the epigastrium ivould bo an epigastric 
hernia. However for proctlcol purposes, this 
ii a hernia of the Unea alba onvwhero be- 
tween the xiphoid process and the umbilicus. 
Except for Inclslo^ hernias in the epigas 
trium hernias other dian those io tho It^ 
■Tbfl are an extreme rarity 
Euology ^ In ino*t other hmilas, the 
cause of this beruie Is a combination of a 
congenital aponeurotic defect and on ac- 
nuired eloncnt assocJaled with increased 
prcuuro and miua^ rf 
fort. Allboogl cocoplrte nro-J 1. laddnt It 
i, bdla.'td flMt 

to *« ap^rtuM of perf^l^ blood 

and that, to tWi typo of h.^ dw 

aWtanioal 

cavity 


Incidence. This Is odo of the least rm n i n * 
of the parietal abdominal hemlai, occooBt 
fng for only 1.6 per cent in an avenge too 
of hemioplastles (Table 1) It is found al- 
most entity In the middle-aged male sba 
is doing mnnriflT loboT 

\natomy These bcroiai occur almost a- 
tirel> in tbe linea alba betiveen the xiphid 
process and the umbilicus. Rarely t bemh 
is seen in tbe linea alba just below tho nn- 
bilieus and, while this hernia occurs in tie 
linea alba, it can hardly be dedgiuted a 
epigastric henna because of its topogrsptc 
location B> cemmoo usage howcier * 
hernia in the linea alba Just alwo the tm- 
bUicus is caDed an epigastric bemU cm 
thougJi it hes within the topographic Hmia 
of the umbilical region. Hernias ijirou^ d* 
rectus sbeuth, or the linen semihniaris a 
tho epigostrium, are so rare that they do 
warrant discussioa. 

Surgeons f re q uently faR into tbe eror of 
referring to tho rectus sheaths oi ^scUt 
UTriJ© it is true that the laminae of tic 
rectus sheaths cm invested by Casdal lavav 
the fasciae ore very thin densely 
hereot to the main structure of the riwatb 
which is, of course, the apooeorotJe or t®” 
doD flbm of the anterolateral abdanfeal 
musculature. The fasciae by themselves baie 
i-erv little intrnuic strength and from a 
deal surgical standpoint servo only tn 
the aponeurotic fibrn more closel) togetber 
If one disserts the innominate fii#da off d* 
ostenjol oblique muscle tmvard tho m tdlmf . 
it become* oifflcult grossly to differeotiste 
the fascia hum tho eplteiidlueam- Thh h 
similarly true with the transi'CTsalis f**ds 
on the posterior surface of the abdominal 
xvalL So ivith the dear undentouding that 
the rectus sheaths are apooeurotic plate*, the 
next step is to realize that the linea alba b 
also an apooeurotfo structure and not Ja^t 
a fusion of foscioT layers. It reprc*ents d* 
mutual insertion of six flat muscles and, 
quite understaodably it is a very heavy 
aponeurotic plate. It is much thlcter 
cither rectus sheath and matbesnaticaDj 
should bo four time* as thick and strong ^ 
one layer of tho rectus sbeath. Because of 
tile dlff^erent course of the musculoapooco- 
rotic fibers of the tnteriial oblique, the in* 
temal oblique and the tronsvenus abdocuni* 
musdeo, thero is considerable criss-masing 
and actuxil lotadlsltation of aponeurotic 
fibers within tho laminoe of mo rectos 
sheaths. WhiJe there is considerabie v'Oila 
lion from level to level and between tbe 
anterior and the posterior rectiis sbeath to 
tbe degree of this in jt is this 
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apoT>cuit)tfc fiber? of ibo poilcrior rectus 
j^th chance o\cr into llw anterior a-ctm 
ibcatk Weakness in this angle as inldcrux><l 
h) scporatloo of tlw upooeurotic fibers, uos 
rcpeatedJj obsm%>d and csix?dall> in those 
cada\-cn in ulilch the change -o\Trr occurred 
at icN-cnJ ImeU so as to gi\x, in c0cct l\vo 
and sometimes Uirec margins that could bo 
termed linca semicireularii- A jrrolruiiou of 
prcpcriloncal fat between the aponeurotic 
fibos of tlw tiamversus abdominis (htTnlu 
adJposa) duo to an apoixurottc defect Is llio 
ctiologic of this Ik-Tnla wlialcver tho 
contributing causes ma> bt such os in 
creased intra abdominal pressure and dc- 
gcncralJs-o changes. Perforating blood \cs 
sels in this angle liaw rwt I>ccn obsersx’d 
although a small \ctn which runs pamJlel to 
tlw lateral border of Ukj rectus abdominis 
muscle is a constant finding at (his Ie\-cL 
Small protrusions of prcperiloncal fat 
through the tnmi\’crsus uDdoniinis aponeu 
rosis ore occasionallv seen abo\c Uk* area of 
a direct inguinal hernia and so this region 
should bo cstfcfuUv fcnsixfctcd wlKmcsur a 
direct inguinal hernia Is being rqiaircd 
Tbdr simple reduction and dosuro of tho 
apooeurotic defects with fine silk sutures 
seas to be suffldent Should tho hernial do* 
feet occur below the point at ulilch (lie 
infarior epigastric srsscls cross (ho llncu 
saaflunoiii it must bo termed a diverticular 
direct inguinal hernia. The variation In Uic 
position of tho linen scmlcircularis allows 
variation in tho vertical loca 
titai of this hernia. 


tho feu Spiegdi hernias wo have 
observed, the presenting mmi is preperi 
tmeal fat and it remains for a long time os 
a vague and slightly tender lump in tho 
toteritftial position beneath the cslcmal 
obiiquu aponeurosis. Fully developed hcmLiI 
with incarcerated contents have, of 
been reported, but in our four sub- 
|*ots the hernial mass consisted of preperi 
™e*l fat and a small empty bemial sac. 
^ repair of this bcmlo, after the fat and 
^ peiitaieal sac ore disposed of in a con 
i* of the greatest sim 
£n_^^ bansversus abdominis aponeu 
along with the overlying and 
tat^glUting Internal obUquo aponeurodc 
transymely The overlying 
aponeurosis is closed in the 
obliqiM directlan of its fibers. 


Lumbar hisinias 



trianglo of IVtlt and tlw otlicr through tlnj 
siilKfior lumbar trianglo of Cr>-nfcU 

Tlic iuftTior hunlur trianglo of Ptlll ii 
Ixnuidod b> tlw >ui>erior nuu^n of iImj pos 
icrior crost of Iho ilium, tho anterior border 
of (ho Intbsimiu dors] miudo and (bo pos 
Icrior bortler of the tvlcrrul nblliiuo musde, 
Tlio roof of lluj trianglo Is tho conlinulh. 
of (he muido foKia and llw nnKrimpOM.xl 
siibciituncoiis favcia TIh. floor of the Iriunglo 
consists of tiu. intern U oblique muscle fibers 
originating frojii (lit Iliac ertat and lK*m.atlg 
tlH. slmilii filxn^ of origin of tlio tram 
v-orsus alxlominls muscle An Inferior lumbar 
(rixu)gtc of variable %Ul is present in tlirex 
fourtlis of dissected cadavers. XlieTcfon. IIk 
presence of tids triangle does not constitute 
a paxlUccilon for tlio doveloijment of q 
lumivar licmla, alllioiigh an Inferior lumlur 
iKTnia must of ncce'vsit^ present througli (Ids 
tiiaogle Fundamemtallv this Itcmiu must be 
cjusenJ l>v a defect In tho Iransversus ab. 
dominis laver first with subsequent dungc^ 
taking place in the overiving imisculofoseial 
la>e7?. Wo liave noted t)io absence of sog 
mcnts of tlic (nmsvcrsus abdominis muscle 
immediate!) above Uie lilac emt, but with 
Uto continuity of tlw lav er maintained by (liu 
tnmivmalis fosda and supported strong!) 
by ll»c overlying intcTTwl oblique musdo 
bver Wldlo segmental congenital absence 
of lavers undoubtedly octotmls for an in 
fcrlor lumbar hernia present at Idrth, and u 
dcfidcnt muscular floor in tliu Lrionglo covild 
oxpraln the appearance of tho hcanfu in aij 
adult, Q coostunt vascular lacuna at tho site 
of tlio development of this licmia might als<j 
explain Its origin Tho rarity of tho liemia, 
liowovcT attests to tlio compctcncv of tlilf 
forum cn 

TIkj iliohypogastric nerve and tlio fourth 
lumbar artery and vein perforate tho tram 
vcrrui alxlornlnii musdo Just above the iliac 
crest and lateral to tlic quadratus lumboruni 
musdo (Fig. 17) ut tlio point wlicro inferior 
lumbar hernias occur It is poulblo that tliif 
Itemla begins with the. protrusion of rclro- 
pcritoncal fot into tJjo ncurovasadar fom 
oven In tlio sumo manner of origin as that 
for somo of tho epigastric hernias 

The superior lumbar trianglo of Grynfclt 
is bounded by tho inferior border of the 
twelfth rib the lateral border of tho sacro. 
spinoiu museio and the posterior border of 
tho Internal oblique muscle. Tho roof of tho 
triangle is the latixiimus doni musdo amj 
the floor (ho tnmsvcrsm abtlominls musdo. 
As in tho inferior lumbar triangle, tho dlmen 
lions of this triangle vary considerably but 
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imall defect* with bcmla adlpota are tre 
qurotlv found adjacoit to tbo main hcmiol 
defect Thi* is etpedaUy true in patient* in 
the older age group* m wh<Kn fatty Infiltra 
don or reijlacement affect* the Unea alba a* 
it docj many other part* of the body 
DUgnoiu. The dlagnoil* of a full) de%*el 
oped epigastric hernia i* easy but tbe»e 
hernia* gire lymptcsM earl) in tholr dovel 
opment and can be very difficult to fe<ih 
especial!) in the obc*e patient \t tbo stage 
when the hernia i* only a vi- or 4-mm. bcntia 
odfposa, it may gire thaxpW locnlixed fen 
denHJ»5 and pain and a werred pain that 
con mimic that duo to duodenal ulcer or 
gallbladder disease The sharp locolixotian 
of tendenieu In the contracted abtlominal 
wall helps to differentiate thi* coodltioii 
from more deeply placed visceral disease 
\Vben the hernia enlarge* to the point that 
there i* a peritoneal uc cootaining viscera, 
then other s^TOptoms appear associated with 
omental traction or partial intestinal obstnuc 
tkm }u*t as in any other parietal bemla The 
ontslandlng characteristic of this hernia Is 
die tytnptoaaatobgy whidi It out of all pro- 
portitA to its size. The tiny aperture of the 
earh hernia Is even more ti^tiv squeeaed 
by musenlax oootractioa, whici to turn 
malkts the decussating aponeurotic fiber* 
about the aperture more tauL Parietal *o- 
matic nerves and the sympathetic fiber* ac 
companytog the blood vcdcIs are Ughtlv 
comprened ostd explain the local ono nv 
fen^ pain- 

Trcatmcnt. The only treatment for the 
epigastric bemla I* sur^cstL The pressure of 
any typo of truss is intolerable bcCTuso most 
of tb^ banlas arc Irreducible and tender 
A transvers® inoislcn is made over the her 
Ti<nl mass and the subcutaneous fasda is 
dissected off the hernia and the suntranding 
Itoea oJbo- The hernia I* usually tij^atly 
incarceroted *o that the Ifaea alba must bo 
iocised on one or both side* to accomplish 
reductioo. A small lobule of fat may be 
fimply pu*b«^ In. but larger lobodos sbotiU 
be inspected for a peritoneal uc If a aao u 
pieieot, it sbcmld be opened to rule out tbo 
bojsibUity of tooiicerated omentum or 
Pedunculated nroeeisc* of fat should 

bo Umted ot their base before cscirion 
became of the blood %-cisel*. As a rule a 
ttod is no broader tlun the lineo alba 

iT^-^ntiDg fa! lobule* f!o>u <«“ 


between the suture* in the postopenthe 
period, because this will inevitably nwnfe 
itself by recurrent epigastric bcrniiiioo. Epi- 
lyistric bemia*. with an aponeurotic driert 
i^er than tbo width of the linea tSat, 
u h/ch extend into one or both rectuj sfaesida, 
present tci^mical problems in repair Tie 
furgjcal principle that the subcutaaeow 
fascia should bo carefully dosed to t\c«d 
leaving a dead space applies to an) todska 
and is simply illustrate in Figure 18 a 
Two feature* in the repair ra tHi hemb 
OTO wtirthy of emphari*. First is the cartfd 
search for adjacent incipient epigastric b« 
nlas which may bo separately repaired a 
mduded to the main closure when posuWa 
The lutures should bo carefully placed » 
that a suture hole doe* not become the rite 
of a rocurrent epigastric bemla. The seowl 
important feature I* closure of the defect b 
the tTBUSvarae plane. Without belaboring tie 
point, enough ha* been said to nrescot d» 
rcali:ration that tbo direction <» musceb- 
apoaeurotic pull in the Ltoea sibo 1* b®** 
veno and that a dosuro to the vertical 
U subject to power^ disruptive force*. 

sAuiLVAan (SNEcu.'S} //eavii 
The extreme variation in the poritfos oi 
formation of the hnea somicircularii, *1*^ 
with variation to the rtructural ftteogth c* 
the traiisversus abdominis aponeurosis, h 
the ley to the development of this rare tjT* 
of hernia. Variation* fa tbo toletnal oblkp® 
and externa] obliqne layer* while cooifl<®i 
are of lo**cr importance. In reviewing st^ 
tieol daia obtained from ohservatioo* 
the structure of the anterior abdominal rrsB 
fa 250 cadaver* ft is amarfag that 
ovldimce of herniation throu^ or near the 
Unea semilunaris to the lower abdomen h 
not comnxxQ It is possible, since naori 
cadavers are the bodies of aged perscco*, tM 
these defect* in aponeurotic itrueture 
sent a degenerative process It is alio lil^co 
that protrusiOQ* of preperitooeal fot throu^ 
tbo aponeurotic fib^ of tbo transversu* ^ 
domtois laj'cr ore very slow to their dcv'eloP’ 
ment into tfiscreta bentou. 

Although hernia* to tho fine* scroilun*^ 
above tho level of tho ltoea seiniclrcuiidi 
have been described, aponeurotic defiden^ 
at this level has not been observed, oo the 
contrary this line of apoocorotie fusioo I* 
extremely dmeo and strong. They must rep" 
resent hmios through blo^ vessel foratoiM 
(Fig. 13) Tbo angle where tbo ltoea scrnf* 
drcularis joins tho Itocit semilunaris I* tb* 
point at which the tnim>tantjs abdosniub 
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E\-crv nirccOT lus Iwtl Uw dUnviicllng c\ 
pcficiKC of kccing u l>cmla develop In *omo 
of hi* kurgical wound* and cvxti tlvough it Is 
duo to ctrcurmUncc* l)C)-ond 111 * ctmlrol it 
ii a tratyxl) for live patient Tlw nirtcon 
with a thorough Inowlcdgo of tho anatomy 
of the abdominal wall ul» undcritand* tho 
importanco of tlw tranivcrsm olxlomlnli 
lajcr and nuhe* hi* ind*ion* accordingly 
and practice* tound principles of surgical 
tcchninac, will onl> occaJonally bo con 
frooted with thi* dllBcult [miblcm 
Wo favor tho tramveno abdominal In 
ciiioo, which preserves tlw greatest number 
of musculoaponcuroUc fibca linco lliU in 
drion coirici tho lowest incidence of in 
rirional herniation. In certain patient* tlw 
addhioful cvjwsuro afforded b> a long verti 
cal rcctti* incision makes tho increased 
chances of tho dcvclopnvcmt eff an incisional 
hernia a justified risw In tho lund* of a 
competent surgeon orvd in a slender patient 
with healthy tissues, tlic vertical wound 
heah well with a low liwidencc of hernia 
tioa How'cver tho surgeon today is faced 
with tho problem of many sericHisly iU pa 
tieots vrith various degrees of malnutrition 
whoso wound* heal poorly under optimum 
conditions. In thi* group, and in dw obese 
with their added problem* of wound ten 
rioo and fnddeoce of infection, tlw tran*- 
'■ena iocisloti that carefully preserva tho 
intCRrity of tho tnumersu* abdominl* la>cr 
canie* a much lower inddcnco of wound 
hernia. 

^ Every surceon should bo familiar with tbo 
section of the fibers of tbo cvtcroal 
ohoque, intetiud oblique and transversu* 
*“loQifnii muscle*. Tho anterior and poi 
rectu* sheaths represent an inter 
™Dg] ^g a nd tnterdlgltatioa of tho aponcu 
rotfc fibers of insertion of these three muscles 
p* a mutual inscrtlcRi fa tho 

alhe. The fatadlgltatiDn of these apo- 
fibers within tho rectu* sheaths 
so complex at Uraes os to suggest 
2* ^ Tbe weave 

»tr®gthened by tho epltendfaca 
wd the fajcial laminae, so that at a casual 
appean io bo a 
Hghtly .vmen toiicturo which can be 

liny dlmjtonvvllh impunity Hotvoor 
fa the toevn, .heath ihould tale 

the level of tbo Itaea Kmidr 

“Mquo mu. 

ft \ *“ P<»tete rectu. *oath have a 


predominantly tronsverso course toward 
their insertion in tlw linca alba A* tlio costal 
margin is approacluxl these fibers course in 
Q slightly nhUtjuo direction ccplialad os they 
pass from tlw lateral edge of tho slttath to 
iIk) llnea ullu. Tlw number of intcmal 
obllquo aponeurotic fibers gradually do 
creases until in the upper epigastrium tlw 
posterior rectus sheath conilslj entirely of 
lira transversu* abdominis musculoaponcti 
rotic fibers. Tlicrcforc in lira posterior rectus 
sheath (Fig. 18 a and b) tJraro can bo no 
question alraut the direction that a surgical 
incision slrauld take, A clwiccystcctomy In 
ctsion (Fig. 18 b) fa the transverse piano 
con extend from tlra Unca alba to tlra costal 
morgia by simply separating parallel mus 
cuioaponcvirolic fibers in lira posterior rectu* 
shcatfu In a gastrectomy incision these fibers 
con bo separated from one costal margin to 
lira otlrar If lira llnea alba and tho posterior 
rectus shcalli or slraalhs oro corcmlly ap- 
proximated fa tho wound closure the patient 
lias In effect a normal posterior laj’cr for 
lira alxlomina) wall, slnco ao musci^oapo- 
ncurotic fibers have been cut As a matter 
of fact, the contraction of tlra tmnsyersui 
musdo in tho postoperativo period only 
tend* to anproxlnuto more tightly tho apo- 
neurotic flbm whidi havn? separated 
during tho operatioo 

Tho musculoaponcurotlo dynamics fa tho 
anterior leclu* sheath oro not quite so sim- 
ple. Tbo external obliquo aponeurotic fibers 
course obliquclv dowTiword and tho apo- 
DcuroUc fibm of the fatcmal oblique fa tho 
anterior rectus sheath course obliquely 
upward- A* their respeettvo aponeurotic 
fibers enter into the formation of the anterior 
rectu* ihenlh, there Is an InUmato inter 
Tidnglfag and inlcrdigitnllon Because these 
aponeurotic fiber* are rather firmly united, 
they act a* a unit Tho predominant force of 
th(^ combfaed pull 1* still in tho transverse 
plane, although some fiber* of tho ertemol 
oblique will tend to pull tbo superior mnrg fn 
of the indrion cephalad and tome fiber* of 
tho internal oblique will tend to pull tbo 
inferior margin of the tacition caudao. While 
a transverse incitlon in tho anterior rectu* 
sheath is not ideal because aponeurotic 
fibers are cut. It is the best available dlrec 
doo for aittfaff the anterior rectus ibeath. 

Tho ideal abdominal tadilon Is the small 
muscle- and aponeurosls-iplittfag right lower 
quadrant facliioD used for an append^ 
tomy Tbo erteroal oblique aponeurosis it 
divided obliquely fa the direction of it* 
fibers and tbo edge* are retracted. At this 
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LUMSAa HERNIAS 



«bdflcnfaitl wmll to tbcrw tbs palati of ongm d[ (be 
npetior utd inferkv iinnbe/ hemiu. The penUHMeatm, 
Tetropenttneai cocomtive tnme tnd the treiovrnuthi 
fftsdel beve beeo reniovod. Tbe coum ol the 
nerve* exad vcmeb Qhistntsd revresmti oo* (bavy of 
the ctioloflc bed! of thece heriBAi 


Uw bulwark agAirut hamUtloa U tbe tn 
tc^ty of the tranrvertuj abdominii mtu- 
cuoaiWQeuiotlc laN'er It {« tnterextiDg to 
obKJve that the jubcortal arterv ood vein 
and tbe tNV'clfth Intercortol nerve perforate 
the traniverruj layer td tbe floor of tbii tri 
angle (Fig- 17) at the point of origin •do- 
scribed for luportor lumbar berolxL Agotn, 
It i* fuggertive evidence that a neurovB*- 
lacuna is tbs origin of this Jicmia. 
Whatever tetdmlque of hernia repair Is used, 
reccastruction of tho transveous abdocniols 
layer should bo tho primarv objective 


mCfcSlON.VL HERhU 
i Winl tloa. An ingiriorial hernia is ooe 
•which develops in the scatr of a surgical 
iocifioa- 

EuoJogy Irrespective of tho many cen- 
tributing cauto to the developmoK of an 
Inditonnl Imnla, It li ftmdimiOTtally a taU 
uro of the apprtttimatnf mujculoapancuTOtlc 
•od faKfal rotaain fa ap^lioo. 

Wound Infection ii probably tUIl tho moji 
tooortant foctw bi tbo dcyeloptnom of an 
homta. Suppunitiyo do- 

apptDifouitcd margin, of tho ajx.- 
lajtT* tacpectl.o of fbo 
nO^Ki if 

Se to bc« uutd. It tmdergoe dtoHo 


tion and fragmentarion at a very ftla 

Draim th;^gh tho abdominal \viiu grritdy 
increase the inddence of inciskxui herois, u 
ovidenced by the number of these hernia 
that develop at drain rites. This b doe to 
incomplete closure of tbo wound plus the 
added element of infectlcai- Other causa cf 
fucdsknifll hernia may be grouped nodcr sar 
era! headings 

Faulty wound technique inchides * hcri 
of errors of both omission and ccccnri- 
sion. Tho most important include 
quate hemostasis, avascular necroos of d* 
tav’ers due to sutures too tightly tied, fsokj 
closure of tho posterior roctus ihcttJi » 
tmnsversus abdominis layer rou^ haodW 
of tissue and wxjund contamirsatioo uw 
several sources 

Tbo preoperative status of tbo 
which include* obesity malnutritioo, 
proteinemio, vitamin defikdency (eip«lW 
vitamin C) and tissue odema, may he s 
factor 

Tho postoperaiioe status of tbo 
which Inclode* abdominal disterriicn, 
cough and inadequate nutritktn, may W 
on important role. 

Tbe type of incision olso bos some h<“ 
tog upon tbo inddence of iudrional henuf 
Lion. All other facton being equal, 
not only a higher toddaiwo of hemfs«* 
through \ertl^ fndiiam than thes* ® 
throegb tranrvme tmudfr-spliittog indi^ 
but bemias through vertic*! surgic*! ^ 
ore more difficult to repair toon tacae 
through transverse scar*. , 

Inddence. It is impossible to ascertain w 
true todJcnce of tadslonal herniation ^ 
causo no long-term foUmv-op ttudics 
available on a large series of cases 
the percentage of todsiooa! 
to recent series of consecutive bcmiopl**^ 
would Indicate that tho inddcnco of 
hernia Is Increatlng (Table 1) This petc®^ 
a« of course is no indax of tbo i^dc*^ 
of indskmal beniUi after celiotomy It is 
hrue that the number of operations 
formed is incroosing v-ear hy year What®'’® 
tbe true incidence of indstonal bania 
bo os related to tho total number of c^hoi 
omici. It is distressingly high when one 
aiders tho ahnoit insunnountable dHEcdhie* 
encotmtered to tho repair of many of th^ 
The turgoQo should thoughtfuOy coafi^ 
the fate of his surgical fadsloo u ^ 
draroatically cure* tbo patient of some 
abdomtool disease. 

Anatomy The pathologic anatotm of 
todiional bemia is a storv {cal £aiii2P^ 
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ibo inlcgrit> of (Iw moro lupcrfldal unis' 
culojponcurotlc U>xrs- On the otlicr Imnd if 
lUo Inum-crjuJ aliilonjlnli Ia>cr mnaiiu in 
Uct, a Ivcmia will not ilc\i.lop c\cn tliongli 
iho more kupcrficiol musculoai»ncurotlc 
arc Imp^cdly opprovlmalcd or 4ul>- 
SCTpcnll) become separaloU in tlio ptnlon 
cralK-o period. TIh) rcctns abdominli imiscjc 
can bo scetkjoed wiUUn lU sheath with im 
punit> If the cpigailric blood \osw.ls which 
course within llu. musdo substanco oru )I 
gated to avoid a benutoma tlio severed 
rectus abdominis musdu locals us an auxiliary 
tcodioous inscription 

The vertical rectus incision is by far Uw 
most common ecUotomy incision In use to- 
day It is an incision that is easily and 
rapidly made uilh a minimum of lime spent 
in ligating blood vessels The exposure is 
excellent when the iirclsloa b long ciraugli 
and it is rapidly closed witli a continuous 
catgut suture \Vhcn speed and vvldo ex 
posore are receded, it U tno Incision of choice. 
Hou-cver as an example of wide exposure 
using the transverse UKirioos it can bo 
pointed out that a total colcctomv and proe 
tnricmoldcclotny con be vtTV nicely accom 
plisW through a cotnblnalioa of upper and 
louer abdominal transverse Indsloos This 
®*uhlned approach adds very little to the 
total operating lime, ghes excellent exposure 
from peK-ii to subdlaphnigmatic spaces and 
Iraua the patient with a strong abdominal 
'rail A comnKmly died advantage of the 
vail cal Incixioo is that it jmh easily be ex 
tooded, ether up or down. In the event lliat 
^ pathologic imKcis Is not acccislblo 
tnnnigh the original Indslon. One of the 
common incisional licrnias Is In the 
veilical cholecystectomy incision which was 
into an appendectomy incision by 
extension or in the appendectomy 
extended upward to liw^do a cho- 
te cystec tomy incision. This long terulon 
^•ering indsiaii, pins the high inddcnce 
ot sopniratlon in the gallbladder and in Ibo 
“f'^ounti for tho excessive number 
wttxiriooal hernias which occur In the right 
Incision. The advocates of “explora 
topaxDtomy naturally favor the vertical 
of the case with which it 
naH After careful study of the 

diagnosis should be mode 
SS ■Ppropriato transverse In 

the ^gnosis and the surgical 
ve^ i to bo In error another trans 

site. should be made at the proper 

_ The vertical rectuj fadslon cuts aD of the 


niMmcurulic fibers In tlic rectus shcatlis for 
(lie length of tlu5 incision As soon os tho 
patlcnit recovers from llie oncslIitUc tlio 
contraction of tlw niusclo fibers wliosc ai)o« 
neurotic fil>crs luvo been cot puts Ircmcn 
lions tension upon tlio line of wound cloiurc. 
By letting tho patient come out of llic ones- 
tlietic until Ik. can close iluj glottis and 
slraJii we liave found tlw i>ovver of tlic mus 
do pull to bo as Iilgb os 40 pounds in a 
wcll*dovclt>pcd inalu \Vlicn o transverse 
incision Is used IImj divided fibers of tho 
(ransversus alKlomlnis snap together and can 
be sutured witlmut any tension This of 
course, does not apply to tlio anterior sheath 
uliidi is comiioscd of Intemal oblique and 
extenui oblique fibers and a pull of up to 
12 pounds lias Ixvn necessary to approvi 
mate t!>o anterior slicalli wlLli die glottis 
dosed However it is tlic transversus ab- 
dominis bver wbidi is of the greatest im 
|vortancc in tlio prevention of wound bcmla. 

Figure 18 was prepared to emphasize 
some of dio foregoinjg points An incisional 
Iternia in a vertical cJiolccystcctomy incision 
(Rg. 18 a) is presented for cotopansoo with 
on incisional hernia in o transverse cho> 
Iccystcdomv incision (Fig. 18 b) While the 
tux) hernias ore not comparable in size, Uiey 
do represent our average findings in repair 
Ing locisioDal hernias m cholecystectomy 
scars. Wo have no wny of estimating the 
inddcDco of indslonal hernia in the vertreal 
cholecystectomy incision since we have 
never used this incision- However in over 
400 cholecystectomies in which the trans 
verse incision was used, we have had two 
indslonal hernias dcv'clop in the lateral pole 
of the wound at tho former drain site with 
a defect as shown in Figure 18 b During 
tho same length of time, wo have repaired 
thirty four Indiional hernias in vertical 
cholccy'slcctomy scars and observed an un 
recorded largo number of badly attenuated 
scars that are thin and bulging but without 
a discrete aperturo that can bo designated 
os 0 hemiu- By comparing these two figures 
the myodynnmlcs In tho development of 
each hernia should bo readily apparent. 
Whatever tlio original cause for the failure 
of the wound edges to stay in oppoiitian 
(Fig 18 a) the most Important contribut 
Ing cause Is the muicnlar pull which 
oauy be shown for tho transversus abdominis 
muiculoaponeurotlc apparatus In this pos 
terior view The heavy arrows Indicate the 
direcdoo of muscular pull which Is at right 
andcs to the incision and is therefore maxi 
moL One must taLe into consideration the 




V<n-ticai irtCiiidn 


Fifttrv IS- lociriacui hertrf**. «, IKacterkv \ienr of ti« uiierkr •bdomtnAl »iB tbowfaf the *****^^ 
defect of * Uigo iomotiftl bemU hi « lertir*! nght rectos choiecT^tectomy ladxwo. b, Po«teriar \ir» 
njrtj^^or abdomlml w*I5 *ho« mg Uw u^iu} (mncokwpODcarotic defect of to inciiiatMd facmia la « 
treamefw cbQirc>*t«tflcry locukw. c tnd tt The thre^ tad rubber hftfld laaJosy betuoeii the ffn*vrt* 
pfjxirfctioo tod the vestkJ section of the epooewrotSc Shers of the tnumTTM »b£infnis lousd*. 


level, the trAunTaro* abdominis smd Internal 
oblique mu*aik»apOTw«rotic la^eri hjt© an 
identical coerw ^ *o the»e fiben arc »ep- 
axAled por-aDcl with tbeir ooune which is in 
the traniverse plane. This indiioa. properly 
made, doe< not «Jt a rin^e musodooponev 
mtic fiber If tbfl trani^-muj aWomtal* ind 

ta fisda, the tranrs-ersails fasci^ ore care 
"~*rwTitoocal fat cannot 


2^5 after the operaUon 

as Kiw^b. n should nov« 


“I utJL The indsioo should never 

hemiatton ud1c« It !». 
a drain through *u 


abdominal wall The larger tranf\‘ers8 
dorainal incision Is a compromiie to aJX- 
qpiate exposure More accurately it is o 0*0* 
promise only in regard to the anterior 
xbcatli, for tbe porterior rectus sheath so^ 
the tronsversus abdominis musde fibers effl 
be separated from one side of the bod> ® 
the other without cutting tendon fibers. 1 
is worth re-cmphosizbig at this point that 
the tnumersus abdocninis musculoapooc^ 
rolic lQ\er is the most important buJw'sdj 
against the development of an incisioo^ 
hemU. If a defect develoxM in the trans* 
versus layer a hernia is born irropcettvo ^ 
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Dlagoctli. Tho tllflgiKtti* of u fully ik 
v-cJopcd lodskmal lurmia procnis no dlfD 
cuHIcs b^uM it is ob\^ouJ to the patient 
and U« pt^iidon alilc llow-cvcr small or 
indolent Incisional hernias may bo dlillcull 
to fed in the sunxiundlng scar and this is 
especially tnjo in iho obeso patient Until a 
defect can be fdt with the examining finger 
along with an impulse on cougliing, one 
cannot dcflnltdy diagnose on Incisional licr 
nil. Many surgical scars arc tender for a 
long liroe after tlw opemUon 'dth episodes 
of sharply locallicd pain and tenderness 
folknving strenuous muscular ciFort. These 
latter episodes probably represent tearing of 
scar tissue with small areas of licmorrhago 
and the acute lyTnntoms will subiido in a 
week Of h\TX Broad and attenuated s'crtlcal 
abdominal scars ore a common finding, but 
they do not constitute a true hernia unless 
there Is a drcurascribcd defect througli the 
scar Tho surgeon should not contemplate 
repairing thiimed-out scan unless It becomes 
necessary to operate upon the patient for 
adberi\-o internal ohstrucUoo, because 
there is no assurance that a belter end re* 
suit can bo obtolnctL 

It is difficult to describe the symptoms of 
an inrhiooal hernia. An objcctivdy scs'cro 
inddrmal bemia may pnntn <^y d )0 vaguest 
of syTDptocns, while an apparently insignlfi 
cant d«ect may bo \‘cry painful and bo 
associated with tho whole gamut of symp- 
toms which accompany partial or complete 
bitestinal obstructioii. In general, tho syinp- 
tonu of an indskmal hernia arc mild, con 
ddcring tho rigidity of tho defect and slio 
of the bemial protruskm. These bemios oro 
°^ore often incarcerated than redudblo and 
«ily a small percentage of them become 
*^^®^*Kolated, They gradually InCTCaso In 
®d become more (hfficult to repair with tho 
P***4ge of time; therefore nothing but tn 
^^oiring difficulty is to be gained by pro* 
crastinitlan 


locUonal hernias frequently present mul 
defects with septa separating tho aper 
septa represent portiooi of the 
domre that have held together In 
to the aponeurotic defects, which 
lepartte bemial rings, the oidcti 
Ii invariably present and incar 
>^thin the hcnriid sac wlU make 
socondaiy hemM rings whidb oc- 

f Cff the fact that these bgi-ntat are so 

n^umtiy trrediici bl e. It is also common to 
regukily re- 

— while other segments cannot be 
into tho abdominal cavity Frequent 


findinu at tho time of operation arc unsus- 
pcctcM Intcnlitial components of tho hernia 
wliicli have dissected between tho rectus 
siicallii. Iticislonal lurmlos may attain cnor 
mous siio and contain all of tlw viscera with 
a mesentery plus some of tho so-calI«l fiacd 
vlsccm as comixmcnls of a sliding luauia- 
\VliIlo theso patients aro usually conflncrl 
to a sc^rntniy life, tlvcy aro usually free of 
syn^oms of intestinal obstructloa 

tImj hemial sac of on Indskmal hernia 
wliich is fully dcvcloT^ lies Immediately 
beneath tlw skin so tlml peristaltic move- 
ment can bo plainly seen At times tho skin 
is so tightly stretclicd that it appears about 
to break Tropldc clunges in the skin over 
a toT^ Incisional hernia arc convmon along 
willi ulcers that ore duo to simple avascular 
necrosis. 

Trratraenu Tho repair of an indsfonal 
hernia is a complex problem. This hernia is 
a i)crfcet example of tho old aphorism that 
on ounce of prevention Is worth a pound of 
euro. Onco a krgo incisionnl bonia has 
developed In a vertical rectus indsion aB 
mctliOi^ of surgical nrpoir oro at best only 
makeshift and the inddcnco of recurrent 
bcmUtloo is appalling Tho most important 
single feature in tho proventioo of an in- 
ciskmol l>cmia is tho careful preservation of 
tlio integrity of tho tronsvenus obdominb 
musdo and Its aponeurosis. This is ocoxn 
plished by separating the musculoaponeu 
rode fibers in tho transverse plane and not 
by cutting than in the vertical plane. 

Trusses of the usual spring variety with a 
boll or cushion that presses against tho 
bemial defect, cannot bo used in indslonol 
beralas which are incare ga ted and caimot 
even bo kcjk in place for tho occasiooxd 
redudblo indslonol hernia with a single dis 
CTcto defect. An clastic support, su<^ as a 
two-way stretch girdle, will afford coniid 
erable relief in some lnstai>ces while in 
others oven very slight pressure increases 
the disannfort For very large indsional 
hernias, a doth and elastic support which is 
In effect a sling or hammock ron be worn 
with some amelioration of symptoms be- 
cause It supports the weight of the hernia 
and redufxs the traction upon the mesentery 
of tho contained viscera. 

In general, a gmaTI indsional tOTinto 
should be repaired by developing the layers 
of tho three anterolateral abdominal mus 
culoapooeorotic laminae and approximating 
each in the direction of its flb<^ with spe- 
dal attention to the reconstruction of a firm 
transversus abdominis layer When this Is 
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DlagooMi. The tUagDOJis of u fully tk 
\-cbi>cd lodrional Ivcnila pnaenU iw UlfB 
cultlc* bccauio it U obWoui to the patient 
and Uw ph>iidan alikt llou-cscr Mimll or 
ladpknt Inciiiooal hernias may bo difficult 
to feel in the surrounding scar and this Is 
cspcdall) true in iho obcic patient Until a 
defect can bo fdt with tho examining finger 
along with an impulw on couglilng. one 
cannot definitely diagrwio an incisional Iicr 
nla. Many surgical scars oro tender for a 
kng time after tho operation Vkilli episodes 
of sharply localized pain oihI tendcmcis 
foUow-ing strenuous muscular effort Theso 
latto episodes i^babl> represent tearing of 
scar tiOTo with small areas of Ivcmorrhago 
and the acute sj’mptoms will subside in a 
u-eck or twa Broad and attenuated \-crticaI 


fliulhigs at tho time of operation arc unsus- 
pected interstitial componenU of tho l>cmia 
wlildi Iwvo dissected between tlw rectus 
slieatlis. Incisional Iximlas may attain cnor 
mous size and contain nil of the viscera with 
a nicicntay plus some of tho soKuhcd fixed 
viscera as components of a sliding Ijcmia- 
Wliilc these patients arc usually confined 
to a sedentary life, tlwy arc usually free of 
symptoms of intcslirud obstruction, 

TIk) licmlal sac of an incisional hernia 
whidi is fully dcvelo|^ lies immcdialdy 
b^alli tlw sUn so tliat peristaltic move 
mcnl can bo plainly seen. At times iJkj sUn 
Is so lightly itrtlchcd tliat It oppean about 
to break Trophic diangcs in tho slin over 
u largo indslonal hernia oro common along 
ullh ulcers llmt oro duo to slmplo avascular 


tbdoodnai scars are a corrunoo firvdlng, but 
the) do not constitute a true hernia u nle ss 
there b a ctrcumscribcd defect through tho 
scar Tbo surgeon slioutd not contemplate 
repairing thinned-out scars unless it becomes 
necessary to operate upon tho patient for 
adkestve Intcsttrud o'^trucUaa. because 
there b no assurance that a better end ro- 
salt can 1 m obtained. 

It b difficult to describe the symptoms of 
an hcTTiia. An ofajcctivcl) severe 

iaddacul bemia may cause <^y tho vaguest 
of s)‘mptoms, whUo on apparent}) iruignifi 
cant ddect may bo very palafid and bo 
associated uith tho wholo gamut of symp- 
toms wbkh accompany partial or complete 
intestinal obstruction. In general the s)Tnp 
ttans of an incisional bemia oro mild, con- 
sideline the rigidity of tlso defect and size 
of the hemlal protmsioa. These hernias oro 
mare often Incarcerated than rcdudblo and 
only t small percental of them bceomo 
*tr5uisdated. They gradually increase In size 
*nd become nwre difficult to repair with the 
Passage of tfmft-, therefore nothing bat in 
cresstng difficulty b to be gained by pro- 
crastinatioQ, 

Incblcaial hernias frequaitly present mul 
tiple defects with septa separatlDg the aper 
These septa represent portkms of tho 
closure that na\o held together In 
“ditian to the apooeurotic defects which 
separate hernial rings tho omen- 
™ Is invariably present and incar 
within the ben^ sac will mnlw 
™idonal secondary berolal rings which ac- 
for the fact that these Kwntn« are to 
™^^^tly trredndblo. It b also commod to 
a portion of the he m in regularly re- 
;wM, oll« b« 

into the abdominal cavity Frequent 


necrosis, 

Treatmenu Tho repair of an incisional 
Itcmia Is a complex prxrblcm, Thb l)cnila b 
a p^ect axampio of tho old aphorism tliat 
an ounce of prevention b worth a pouod of 
cure. Once a largo incbional hmula has 
devdoped in a vertical rectus in cisi na, all 
methods of surgical repob oro at best only 
makeshift arid l1>o Inddenco of rccurrcot 
hmialioD b appalling, Tbo most Important 
sfnglo feature in tlie prevention of an in 
cbional hernia b tJ>o enreful preservatioD of 
U>o integrity of tho bmnsvemis abdomlnb 
musdo and its aponeurosis, Thb b accom 
plisbcd b) separating tbo musculoaponeu 
rotic fibers in tho transverse plane and not 
b) cutting them in tho v'crticxd plane 

Trusses of tho usual spring variety with a 
ball or cushion that presses against tho 
hemlal defect, cannot Ix) used in incisional 
hernias which are incarcerated and cannot 
even bo kept In place for tbo occasional 
redudblo Indrional bemia with a sindo db 
Crete defect An clastic support su(i os a 
two-way stretch girdlo, will afford consld 
erablo relief in some instances while In 
others even very slight prcsiuro increases 
the discomfort For very large incblanal 
hernias, a cloth and elastic support which b 
in effect a sling or hammock can bo worn 
with some amelioration of symptoms be- 
cause It supports the weight of the hernia 
and reduces the traction upon the mesentery 
of the contained vbcera. 

In gCTeral, a small indslonal hernia 
thouldlje repilred by developing the layers 
of tho three anterolateral abdiminal mus- 
culoaponcwrotic laminae and approximating 
each in the direction of ib fibers, with spe- 
cial attention to the reconstruction of a firm 
transvemu abdomlnb layer ^Vben thb b 
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impossible, the fused lavcn should bo ap* 
protinitttcd m the tranrveno plane with on 
overlapping closure rimUar to tbo Ma>t) op- 
eration for large umbihcal bemias When 
tension preclude* sueij a vat-oxrr pants 
closure simple linear dosure with lei* ten 
slon is the letter procedure 
Unfortunately long \crtical oval defects 
ore conunonl) seen and for these there is do 
good sofutioa. They cannot bo approxiniated 
in the tmiuvcrse plane and to reapprosimate 
tbo edge* forcibly in the vertical plane car 
ric* a very hl^ bidtlence of recurrent 
hemiatlcm It is for this reason that v'unous 
prosthetic device* ha,v e been tried to 
strengthen the line of dosuio or to 60 Id the 
gap when the edges caimot bo apprad 
mated. Without ^Ing into detail, sooio of 
the devices that have been used are broad 
homologous suture* of fascia lata, aponeu 
roticofasdal flaps dther turned with their 
blood supply preserv ed or tnmrplanled from 
another part of the body patdie* of os 
fasda, patches of plastic cloth full-thickness 
or split thlcines* patches of skin and sheets 
of mctolhc wire mesh. Noce of them is e 
complete answer to the problem and all of 
them, with the exception of the musculo- 
apooeurotic flap with its blood suppls Intact, 
eventually result in a U>‘er of scar tuiue os 
the sole bulwark against rccurront hernia 
tiooL Scar tisme sl^vly stretches and the 
broader the amount of scar tixsuo in a 
wound, the greater wiD be the eveohud 
attenuatlcni of the berulal repair While It b 
ideal to turn a musculoaponeurotic flap with 
its blood supply intact tn the repair of a 
mldabdotninal defect, the te chnf^l prob- 
lems are huunnountable. 

Through the years, we have tried most 
of the described prosthetic devices, but re- 
cently we have rHled entireh upon the wire 
mesh advocated by koootz as being the 
simplest and nvost rfecth e At first wc used 
the tantalum mesh, but lately we have used 


wire iTvcili rallua* cocipletcly (Figs. 19 ml 
20) Altliou^ tlio wire mesb acts ai a &■ 
support in ti>o first few months after tie cp 
tmUon, tl>e eventual support is only sai 
tissue. What Iiappcns after the vi-ire med 
fragmcoLi is largely dcjienilcnt upoo tie 
habitus and lubits of the patient As an Q 
ample tlio case historic* oi two patients ad 
be compared. 

The first jMtieot (Fig 19) had a cbolecp- 
tcctomy and appendectomy in 1933 tloo^ 
a long vertical rectus Incision- WIthm t fc« 
months after tl»e operation, he nobrid i 
lump in tho Indsloo wltidi gradually «■ 
larged througli tho year*. \Vhen Erst seta ly 
us in 1051 be Imd a strangulated iochloBJ 
liemia tlw size of a football with an apax*- 
rotic defect that measured 10 an. in dlssJ- 
etcT He was obese (225 pounds) aod de 
edge* of the defect vveiu anproviniated 
considerable tension A sh^ of stsinlai 
steel wire mesh was sutured m place oio 
the suture Hne. FoJlovving this ope ratw 
bo tcetned to have a very strong abdocOT 
wall, but against our advico he remsaea 
obese physically octive and would not 
an dostic girdle. Ho was not seoi 
1932 until 1055 vvltai bo retiuned ®5 
incUlona] hernia through tho fragtocotw 



Figufe 10 A tictdi c/ n x ny pl*to to *1^ . 
xpcujrtui tnclricml bemU tluouxb ibe frwtni** 
InffcDCfilx o£ vnro mesh. 


Stainless steel wire mesh because it is leu 

hrittJo and more easily handled in the wire meah (Fig, 19) thot was irreducftifc 
w^und. Stainless steel suture material is and with por^ Intestinal obstructico- " 
much easier to use than tantalum and. al- should bo noted that the scar which fmsf 
thou^ the galvanic action of different metab porated the fragment* of the wire me*h 
in ibe same wound mi^t not bo important, exoeedindy tough and yet a bcnila had 
we have never tried the use of more than cunred through this scar The patient 
ojLc in a wound. still oboe and now bad moderately 

Xiie fate of the wire mesh and the myocardial damage. The mar gins of A* 
«i»nhial strength of the wound have been h^nia were defined after a difficult disseC" 
inferestiDg tD observe- All oietol has a tion, the hernia reduced and the d«^ 
f rimie oolnt at which it break* and the morginf lodudiog fragment* of wire mesh 
of the abdominal wall in breath- were siro^ approximated with wire 
^^^bendiog eventually fragment* tho turw in the tranivcw plane 
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Flpfft 20 A il.ctch of «a X rajr pUtr to xhow tho 
{nctuns to a Urce kbcrt of uirc iHat '* as uxcd 
\a irpab \he drftt.1 fat a not> Urge Incfalonal facmlA* 

The tecood patient ( Flj;. iM) had a cltolc- 
cjitcctomy and oppcmlcctomj In 1923 
tiirou^ an Incision that ealended \-crtIcally 
from the right costal margin to ulthJn 4 
an- of the pubic tubcrcla \Vhco fint seen 
In 1951 be hod an coonnous InclsionaJ 
bemla with recurrent episodes of Intestinal 
obstructioiL This patient wtis slender ( 126 
Poiads) but even so tin edges of (Ito dc> 
feet could not bo approximated The fused 
flaps of the hernial sac were used to bridge 
the defect and s^ported with a largo sh^ 
of wire mesh. Tlili patient has remained 
thin, worn an elastio twxMvay stretch girdle 
most of the lime and has done no heavy 
wort of any kind Ho has continued hU 
^™de of rqxilrlng ibocs. Ho was called In 
for an examinatioa in May 1955 at wlUch 
thno the x-ray picture >vaj taken from wliich 
w drawing sho\\Ti In Figure 20 >vbs made 
Q ini cally the repair Is solid altbougli the 
Wall is thin and tome of the fractures in the 
wire mesh can be felt 

, cases reports cmphaslio the 

that the cooperative slender patient can 
, reaso n able astunmee that the repair 
a hblarge Indiional bexnia will be success- 
oW obdurate patient U doomed 
of the repair and should not be 
open unless Intestinal obstruction 
it necessary The obese patient xvith 
hemla, who will not nv 
, 1 Wright to DOnnal and will entraco 

^vy pt^ bett^ . 

do second recurrence %t111 ud- 
^^utedly be more trouhlesomo tKnn the 


IICRNIVS OF THE RESPIRATOR! 

DI VPIIRACM 

Ucfinfilom A dlaplimgmatic iKrmla repro 
scnls llio protrusion of an abdominal viscus 
or vheem Into tlm tlioracic easily througli 
on uiwrture In ll*c respiratory dlapluugm- 

Etiology From on cUoIogic standpoint tlto 
diapiwajpnatic licmlas may bo divided into 
tlirco groups llwsc duo to congenital seg 
mental absence of a portion of tho dia 
phra}^ those due to congenital weakness 
or Imperfect fusion of the dlaphraynaUc 
segments tliose duo to traumatic perfora 
tlons or rents In tlu. diaplirugm Tho Grsl 
group represents a defect In the embryologlc 
development of llic diaphragm and roost 
commonly tho left pleuroperitoneal segnsent 
of the diaphragm is Involved. Tl)Cso hernias 
ore present at blrtli and, unless they arc 
very small, produce profound and famnediato 
symptoms. TIm. second group includes those 
Iiemlos wliJch ore duo to imperfect fusion 
of tho varioiii embryologlc segments of the 
diaphrai^ Esopliagcal hiatus hernias aro 
also Inaudcd in this group bccuuso most of 
them oro duo to on impcricct closure of tho 
esophageal hiatus. Even those hiatus her 
nios vvidch ore duo to a congenitally short 
esophagus have a developmental defect of 
tlio hiatus In that this structuro foils to doso 
properly because of tho Otoracoabdominal 
position of tho stomach. Even tho adult 
hiatus hernia probably has a congenital com 
poncnl in its etiok^c hackground. Tho 
third group of diaphragmatic hernias irv- 
dudes dl) acquired hernias which develop 
after trauma, whether tho trauma is due to 
direct perforutioo or to indirect force. 

Inaocnce. It is difficult to detennino the 
true Inddcnce of hernias of tlw resplratorv 
diaphragm. Wide discrepancies in the re- 
ported occurrenco of this hernia (Table 1) 
reflect tho source of tho statistics. Because 
of Ukj difficulties involved in the diagnosis 
and especially in the treatment of dinphmg 
made Iternlas, tho large medlcid centers re- 
port on actual as well os a relativ'© increase 
in these beinias during tho past twenty 
years. Tho relative inciuraco of the various 
diaphragmatic hernias will also depend upon 
the source of the matenal Homngtoni sta 
tistict from the Klavo Clinic show a great 
preponderance of esophageal hiatus hernias 
because his group of subjects is largely com 
posed of adults Gross statistics show a pre- 
pondenmee of hernias through the left 
pleuroperitoneal space, because his group 
represents the newborn and the infant por 
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tion of tbo poxnilatioD If one were to at 
tempt to compile ^tl5tic3 from tbo gcocrol 
population, the) would also be In error bo- 
caoso of the Infants with diaphragmatic 
hernias who die ibortly after birth with a 
diagnosis of ‘Itluo baby due to a cardiac 
abnonnalitv and those adults in whom the 
diagnosis is not established, cither because 
the hernia is asymptomatic or because In 
adequate diagnostic studies are made. Con 
secuttve bemloplastiei will give varying per 
centages of diaphragmatic hernias which are 
dependent upon the source of the matcrUl 
Asymptomatic esophageal hiatus hernias are 
a common finding m careful routine x ni> 
examinations of the upper gostiotntestinal 
tract 

Anatomy All but the traumatic hernias 
have their inception in a developmental 
fault A thorough knowledge of the normal 
anatomy of the diaphragm Is essential for 
proper surgical repair of those hernias and 
tike%?lso the odglDS of the various segments 
and their muscnloapooctirotic composition 
and mutual insertion in the central tcnd» 
ore essential tnfonnatioD. 

Complete absence of the respiratory dla 
phragm is a very rare autopsy finding in the 
newlxrn, bot oy careful cussectioa, £reg 
menti of the septum transvemim and a cxm 
of costal attachment can bo found. From a 


practical rtaod^int diaphragmatic hernias 
due to a developmental anomaly are nsu 
ally concerned \Wth a segmental failure of 
dc\^pment in the posterior pleuroperlto- 
neol compooent and are known as ^euro- 
peritoneaf hernias or hernias through the 
pleuroperitooeal foramen of Bo^dalck 
(Fig 21) This segment may be absent In 
part or completely absent OccoiiooQily the 
comspondlng port of the septum trans 
versum Is also aefident so that the hemldla 
phragm Is totally ^vanti^g Segmental ab- 
sence of the diaphragm is six times more 
ccennoD on the left ride than on tbo right, 
prcjnjnably owing to tbo presence of tbo 
iMe right lobe of the liver \Vben tbo 


pleurop^tcneal segment Is miirina there is 
free communication between the abdomiDol 
cavity and die bemlthorai, which means that 
tijere is do hernial sac of either peiitoooum 
or pleura. In this typo of defect, the heml 
Is completely filled with abdominal 
^ ^ad DOtU !» the hc^teral luna 
colkpwi, but thcr. 1. iHft of “3 

rtruoturc to tbo o^^do 


life and unless corrected \-cr> ihortly i&b 
birth results in death of the Infant 

A common finding in cadaver 
Is a small cleft over the lateral Imnboccsfal 
arch in which tho pleura is in direct codat 
with the retroperitoneal fat ad}tcait b tin 
superior pwlo of tho kidney (Fig. 21) lU 
may be considered tho final line of dosae 
of tho plcuropcritooenl segment In betiea 
this rmall deft, which may he co c riikr nl 
normal, and complete absence of iho pinea- 
pcritooool segment, various quanttathe i- 
ndcndcs exist Tho larger ona do oot tai 
a plcuropcritoneol sac and are sympUnuie 
immediately after birth. The imallcT benia 
of this type represent falluro of tbo mmdet 
dm'clop between tbo layers of the plean nd 
tho peritoneum and they therefore Ime * 
combined pleural and peritoneal 
commoedy they devek^ so for postnkry 
that tho letropcntoocal organs protrude 
the thorax wllh pleura mono fonnins tie 
hernial sac (Fig. 21) The s m a ll g 
peritoneal defects prc%*cnt immediate te 
niation and tho hernia de%'elops \eri 
so that symptoms, or diagnostic 
herniation, may not appear until adoumoo 
or they may remain so ttuiII that they 
on inddentul autopsy finding. 

Of the lesser aperture* through tio 
alory diaphragm, only one permits t» ^ 
velopmmt of a bernJa. This is th e ^ 
tween the costal and fternal attochroeo^ 
the diaphragm through which the sop®** 
epigastric vessels regularly pass. ’These 
sels are surrounded ^ a small amount 
and areolar tissuo that is continuous * 7 ^ 
with tl^ areolar tissue in the anteri or 
astinum and below with the 
connective tissue. A hernia through this otf 
Is known as a parasternal hernia or ho™ 
Morpignl (Fig. 21) In any statiitlcal^wT 
ris, thii Ij a rare and is due to dendf™ 

muscnlor development about the 
men of Morgagni When discovered tn^ 
ftmey it must be due to a dmelopmentsl ofr 
feet for It has a peritoneal sac and bfl 
cwjfcaln liver or a loop of & hollow vlscni- h 
the adult, a congenitally large foramen ® 
Morgagni must 1» the underlying ctloiof* 
factor but tho secondary hictcin of 
and incxeased Intra-abdoiTiinal pressure 
play a role, because the presenting 
the hernia is preperitoneaJ fat \vilh the po*" 
tooeum puU^ through secondarily (Flfr 
21) This hernia is never very large. l**t to" 
stances have been reported in which it pto* 
trades tntn t}w< pericardial * 0 *' 
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esophageal hiatus bv tbo crural fiber* of Uio 
(liaphrogm Ii figured correctly in a general 
way tlwo is cooiideraWe variation in tlw 
lizo of tho hiatus os uell a* the strength ol 
the inusctilar margin*- Tho hiatus is never a 
fixed or rigid aperturo os can bo demon 
itrated duiiog any upper abdominal cclkrt 
ordy by the fact tliat one or two finger* may 
be paaed Into tbo hiatus aiemg tlte tide of 
tlw esophagus If this were not to a largo 
bolos of f»xl could not pass through tlio 
distal esophagus. It Is iK)t possible to state 
just ubat tho mearurements of a normal 
hiatus should bo because of tbo variation In 
xlxo of cadavers that do not have on ossocl 
ated hernia. Tho froqueocy witli which small 
hiatus hernias am found in the obese adult 
population suggests that ihcro I* an ac- 
quired eJement In the development of some 
of thetc hernias which is secondary to 
obe*it> and iocrensed intra abdofolnal pret- 
sure, A roentgeoologically dcmonstrablo and 
symptomatic hiatus bertUa in on obexo pa 
tlent or a pregnant woman will frequently 
become arvroptomatic with weight rcduc 
tlon or after oeiiverv 
Most traumatic diaphragmatic bcnilaj In 
volve the tendinous domo of the left bemJ 
diaphragm (Fig. 21) because the ri^t lobo 
of tl>e liveT will seal imall x>enoratkig 
vvoonds and dissipate the Indirect force so 
evenlv that the right dome Is rarely laerr 
oted. A small perf^tiag wound of the left 
banldlaphragm, which penxdti a Ug of 
omentum to cato- the left pleural space is 
the beginning of a diaphragmatic bcmla 
that may tale a long time to develop into a 
symptomatic bemlo. Large rents in the dia 

E hragm due either to direct or indirect vio- 
result In the Immediate development 
of a bomla. The traumatic diaphragmatio 
hemia <k>e* not hove a peritoneal »ac. al- 
tbou^ adbedoas may prevent open com 
monlcation between the abdoadnol and 
pleural cavities. Aside from the perforating 
wounds so common in wsu^re cmihlng In 
furie* ore the most common cause of this 
hernia. The force may be dne to abdcwtinal 
trauma and the diaphragm may be tom by 
the force of tbo sudden Increase In intra 
,j,joniliwl prenuni Ih. 

tear IJ due to force nppUed direct to tbo 

dreumJenMKO of ><>''« tho^The fnu: 

rib Jong the cortoJ t^gio tear 

IbTadlacHJt diephrogm or tbo ntddeo Mi- 
comprouion of tho 
ISS^tvitb tbo diaohragm cootnictod mey 
tentfoo 'vHboot nb frechmc 

^St^rto diher hdnidb.pl«g«. 


the constant pressure differential she j 
time may result In bizarro findings at ooen. 
Hon For ciamplo wo har'e seen half c< iLt 
ri^jt lobe of Uio liver In tbo right plcnnl 
space connected to tbo infrtdiaphragnflht 
portion by a 5-cm. iithmui that rtpranied 
tbo diamrtcr of tho defect In the dfaphraja. 
On tho left, we havtj obten-cd the jpleni e 
a bfiobBte organ rvith tho edge of the bo- 
nlal defect almost bisecting it. This tjae 
■"oozing of a solid v Ucus through an spo 
turo much smaller tium tbo organ itself >e 
have also observed in a right pleuropeDt*- 
ocal hemia- 

Tlic final tj-po of diaphragmatic hemii i 
that duo to suppurative nccrosli from a sob- 
diapluagnutic abscess (Fig. 21) UlnletiM 
TDCchanlsm In tbo production of * diaffatf- 
matic bcmla has been described, rupiwfsthf 
dccttmIs of tho diaphragm more cciinnanij 
result* in a Bshdous conocctioo rrith a ic*® 
lobo brcmchus. This is because die dliplwS- 
matic surface of the lower pulmcsiarv kie 
become* odbertaat to tJw faifeclcd dbpnrsp* 
long before an actual perforation c\ii 

DbgncttliL Tb© Jnddeaic© of the 
of a diaphrugroatic hcrtila Is directij at 
related \Wth Um lndd«>ce of snspfdao « 
the ataminlng ph)slcian that lie patifnt nm 
have a diaplinigmatic bcmla. Wth the ^ 
ception of the largo coogciiltal defects is 
tho newborn or the largo traumatic defeit’ 
fn the adult with their dramatic s^ mpto^ 
and findings, the s>Tiiptnnis of a oiapl*^ 
tnaUc hernia are usuallj >aguc. iVbffl 
hemiatioo 1* acute tite s)toptoms slnnxlal* 
those due to acuto dlxease of the heart, 
or gastTDlDlcstinnl tract. Tho pb)’*icAl &»• 
Ingj may be equivocal and, unless the 
dan suspects a diaphragmatic bemiJ 
orders appropriate x-rayi, the patient nja^ 
dismissed Nvith some otba diagnorii- 
routine x-ruy examinatioa of the chest b® 
disclosed many an unsuspected diaphrai 
malic hernia. Small hernias throogh the pa^ 
axtcsuol foramen or the pJeuropcrlttBCoJ 
foramen especially oo the right side, 
be totally as>Tnptomatic and be InddentoDy 
dl*cover^ on a routine chest * ray 
When this occurs they mutt be coarid'^ 
in the differential diagzKuis of Intrathorodc 
neoplasm 

Tho prompt diagnosis of a congenital dti* 
pltfagmotic hemia in tbo newborn is of the 
utmost Importance if tbo child is to sur%i'^ 
In evQiy infant win ha* respiratory difficulty 
Immodijtely after birth the posill^ty ofj* 
dlaphragm^o hemia should bo considered. 
The "bluo baby with a »ca told nbdonKli, 
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a chest which Is dull or flat to percussion on 
the left assoctotwl with tlvo Ijcorl 

shifted to llw right has i>rittu fade esi 
dcDco of a congenital dJapliragmalic l>cmla 
througlilhokftlicnddlaidiragm AirNstUnot 
bo present in tlw slotnadi or inlwlino hn 
medLld) after birth to old In tlw diagnosis, 
but a simple ontcro^wsterior x ra> oxoinina 
tioQ will usuall) clinch tlw diagnosis- If 
doubt edits, a small poljcthjlcnc lulx. nm> 
be passed into the Infants stomach and a 
small amount of LlpUxlol infected for a con 
trait itudj \i ihcTO Is danger llul uny 
Ingested or injected material may lx. os 
pirated b) the newborn the use of barium 
is cootruhKlicalcd becaust of its Irritating 
eflcct 00 the Irachcobrondiial tree 
Aside from the Iscmla occurring In tlsc In 
font In whom the sNinploms ore rcsoK-cd 
Into obJcctiNT! findings, llso f)mplomalology 
of the diaphragmatic hernias Is so s’aried 
that DO group of s)inptoms tna> be ascribed 
to a given diaphragmaUc hernia. In gcrscral 
the x^mptocni may be divided into those a'f 
enhle to tbe gastrointcsUiul tract, the licart 
and the respirator) s)'stcm. depending upon 
the size of the hernia, its loc^on and the 
pressure it exerts upon its contents. 

A loop of intestiao constricted bv the lur 
old r ing produces signs and s>Taptoms of In 
tottnal ohstructloa which ore oo diffcrcnl 
from those prcsentcsl by a constricted loop 
of bowel in an indlr^ inguinal licmia. 
However a host of symptoms frcqucntlv QC- 
ctanpaniei tbe diapnragmatic hernias that 
are not present In the cctnmon vurtctics of 
F^rletol abdominal hernias bccauisc of the 
h^uent InvoK-emcnt of the stomach in the 
diap^gmatic honla- Complaints referable 
to the stomach or of dysphagia ore common 
symptoms with esophageal hiatus licmio- 
~**hlctiMi of the stomach wlicre it passes 
throu^ tho hiatus, angulation of the cordlO' 
®|**phageal Jvmctioo and leaning secondary 
peptic ulceration all cause mechanical 
owtrnction with resultant dysphagia. A tem 
ohstructioa may follow sudden dii 
™ti« of the thoracic portion of the stom 
swallowed liquid, food or air This 
, pranptiy by vomiting or grad 

“tiy as the material passes into the stomach 
frf m,TTij All of the symptoms 

ga^ladder disease and discasej of tho 
OTodenum and pancreas can be 
"=^ted by an esophageal hiatus hernia. 

, or ulceration of the herniated stoso- 
tSrlW hematemesis. Carcinoma of 
-^-^^“‘T'hagus or cardla of the stomach 
coexist with a hiatus hernia or may re- 


scmblo It bolli subjectively and objectively 
Conslriction of llio distal esopliaguj by on 
gulatlon nuy closely resemble cardnoma. 

A dlaplungmallc hernia wliich presses 
upon or dlstdacci llw heart may have many 
syinplonu limt appear to be cardiac in ori 
gin ladiycardlu subslcmal pressure or pain 
and a clioling sensation due to cxtrosyitolcs 
Lven Q sjnail Iwrnla iJiat cannot possibly 
intcrifero wilh the Inairt will frequently give 
cardiac symptoms llrnt must bo rcllcx In 
origin Tlwj same symptoms are rcflcxly pro- 
duced by gaseous dislention of tl>c stomach 
or the splenic flexure of tlio colon. While 
tlicsc cardiac symptoms are usually of major 
concern to tlw patient, they aro of no or 
ganlc Impoiianco unless tlw Ivcart Is grossly 
disploccu, os occurs in association with tlw 
congenital hernia of tho newborn or largo 
traumatic rents in the diaphragm Even so 
the respiratory embarraismcnt is for more 
important, for tho heart can work effectively 
in a variety of positions. 

Diaphragmatic hernias wliich cause cons 
pnssion atelcctaiis of the fpsolateroJ lung 
will, at Uwir outset, cause respiratory cm 
barrassment b dlrixt proportion to the 
amount of lung collapu^ and tho degree 
of owdiostinal shift to tho opposite dda A 
dlapliragmalic bemia, duo to trauma, that 
luu been present for some months and has 
enlarged gradually may displaco a consid 
crablo portion of the corrcsi)ondlng lung 
and yet tiro patient does not complain of 
shortness of brcaOi A compensatory mccha 
nlsm has been cstabllihcd similar to that oc- 
cuirlog in tho pncrunothorox patient whose 
respiratory complaints oro minimal except 
with exertion. The mediastinum becomes 
fixed and docs not movo with changes in 
pressure. This same patient may have epi 
sodes of discomfort and dyspnea when tho 
contained stomach or bowel is distended 
with air Tlio symptoms promptly disappear 
with belching or expelling flatus, but this 
sequence of events is also characteristic of 
many other intra-abdominal conditions. 

Esophageal hiatus hernias frequently 
couse only the mildest of symptoms which 
aro passed off bv the patient os “add indl 
gcstlon," dyspepsia, bcartbum, ulcers or gnil 
bladder trouble Because of the mildness of 
tho symptoms, their intermittency and the 
prompt response to any of the antadds, tho 
patient does not usually come to the doctor 
until tbe symptoms becxune more persistent 
and respond less readily to homo remedies. 
Tho careful roentgenobde examination of 
this group of patients will reveal a high In- 
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ddence of esophageal hlatm hcmiai. Thoo 
bemUs, u weU os the aduH types of pleuro- 
peritoneal and parasternal hernioi aio £ro- 
auendy asymptomatic and ore acddentally 
discovowl during a routine x ray oxomitm 
don of tbo chest or during upper goitroln 
t^rinai stvdv A presumptive dlngnorit of a 
leftrieW diaphragmatic hernia may bo 
made b> ausodtatfoo if howei touads oro 
high in the left ride of the dvest and 
^th toundi are absent However a con 
dition known as eventration of tlio din 

phram \riD give tho same nh>rical HdcUdas. 

In tJ^ latter condition dlaphrogin Is 
grestJv stretched and attenuated contains 

the dorao lies 

nigh fn the hemitiwrai. Motion Is illcht and 
poradoried The condition is symptomleai, 
^ not a hernia and does not roquiro any 
typo of trcatment Eventration is probably 

cjrratrpfrifnl In nWrWn _i*i u ... V 


serving a fovv slmplo prccauticmi snei a 
remaining upright alter a avoidfegova 


congetrital In origla, alt^gh a rimi/or Die 
tjmj Is presented by a patient who has Q 
toe phrenic nerve mtcmiptcd >-ean before 
A striking elevation of on atonic bezni- 
^phra^ ij Koj in those patients who 
POa^peritowTOi h, can 
hinatfM^th phrenic nmo fatoTOption for 
toe treatment of polroooary hjberajlosli. It 
ib<^d be apparent that the final diamoris 
11 tttQminstioo usu 

, ^ '1^0 of a contrast rood/um in the 

inteyt^ tract A right pJeuroperifoootl hcr 
nia vrith a ^bukr pjofrusiop <rf the liver 
toto too right cortovortebral angle may bo 
impoiriblo to differentiate from on eztraiNiI- 
mon^ tumor sik* as s neuroflhnimZta 
this kjcation. 

Trea^ent 'nio asymptomatic asophogenl 
hiatus betnia does not require tnatmeat A 
hernia. adipoM of the parastomaJ foramen 
of Morgsgul and a herniation of the liver 
through a ri^t sided ideuroporitaneai fora 
mm of BochdaJek do not noed treatment 
when arvTnptomatic if on o can be sure of 
the dlagooils. However they so closely jtk 
semhle cxtrapulmonary but intrathora^ 
solid neoplasms that an operation is usnalh 
Indicated. It Is well to remember that pandy 
ris of the corremnding bemldlaphragm by 
intemipUoa of the phrenic nerve in the ne^ 
is occttriooally Indicated in the elderly poor 
rUt patKSit and It may gfvo paJJlatfve relief 
of f>Tnptoms. It may also greatly embarrass 
respiration In the patient with emphysema 
and T"tn<ma[ rcspiratOTy reserve, l^e obese 
patient vriA a tymptomJLtlc esophageal hi 
atui hernia may beCTue compie*ely asymp- 
tomatic vriA the proper we/ghf reduction. 
Some subject* becotto asymptomatic by ob- 


eating and ibo drinldng of carbooited tew 
crara eating iWJv reduefag thdr atidt 
and avoiding beovy lifting, IVheD thst 
remedies fall, then surgical corrertfco cf ik 
hcmJa Is IndJcated. 

Tbo congenital diaphragmatic Ivmi p k 
the now- born require Immediate surgicsl cw- 
rection Notlilng but increaslag 
and disaster altciuls procrartinati« fn k 
fonts wlA congenital, segmental aiseocecl 
dJaphrngm, Properly managed, the new- 
born withstands on operation very wrfl sd 
the technical nroWetm of restoring the vii- 
ccra to tho ondomlnal cavity is 
if operation is performed before the totts 
ttnal tract contains food and air Becaov 
Ute affected hcmithorai communicates ht^ 
with Ao abdominal cavity posith'e pfeesns 
anesthesia must bo Instituted bcfctfo tie 
abdomfnal cavtt) Is opcoecL The anerthrtic 
misture must be high fo oxvgen cootait sad 
for this reasoQ cydopropono is the anestWif 
of choice Houovex for a variety of res*iB, 
wo hove always used ether A specisl iofsi 
anesAetic machine must be used beeust 
Acso patients connot circulate the guts * 
an adult type of closed system as a wdl 
w their siaaU respiratory mcuisto. A cat- 
down is established before Ac operation ii 
started for the administration of water 
c/ectrolytes as well at for rcplaceincnt d 
blood loss. Blood Joss is corefuJIv ettimate'l 
during Ae operation because Ac infaDt* 
circulating blix>d volume is gnaU. Tie 
am ount or blood Jo*t by ordinary staadani* 
be very minimal, ^t for t^ newtos 
infant it may prove to bo eisargainatnij 
The abdominal approach is always used 
group of subfects for several nasaa. 
The costal marglo of the infant usually fisi® 
vWchify and is very rerilient, which ma^ 
too Ashram readily available for the te* 
P®ir Tfto ondominal approach penults 
jnrgoou to examine Aw abdominal vise®* 
for usodated anomalies of devolopiueat 
the heniia Is more easify repateea wlA the 
“WominaJ viscera deifvwed^t onto the 
abdominal xvalL The infknt toicrates err 
glcal ervirceratioq very well, if the visor* 
ofe protected by a warm roolst pack. Tbh 
isDur Initial procedure m those patient*. ** 
os in Aose wiA mslrotatioa or tote*- 
tto^^treila in whom eurfy operutioB it mas* 

In older children or In patients havtog »® 
^phageal hiatus bernla wlA an assodsted 
snort esophagus, the Aorodo apfotiach I* 
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prticTablc. A cwgcnilal Jlapl\rjgmaHc Ivcr 
nia that has been pnaent for wme Umo iiui> 
dev-clop adhatocu between the \Uccrj and 
the pleura that ore more easily severed b) 
the thomde approach. In any cv-cnl Unio 
has ruled out associated congenital unom 
alia of the Intestinal tract and llu? abdom 
inal cadt> Is suffidcntl) largo after a few 
inootiu to accommodate tlvc herniated vdi 
ccra. If the child lias survived for a time, 
the homia cannot bo mosslvu and IIkj quan 
titatho replacement problem is not so great 
as in tboso subjects in whom immediatu on* 
eratioo Is required. In this group, iho lech 
nical problems of repairing llio dlanlirag 
matic defect aro moru casll> handled from 
abov'c. Id palicnls with a coogenilalK short 
esophagus with a thoracoabdominal stom 
ach. the thoradc approach Is alw-a)*! used. 
Whether ooo simply enlarges tho hiatus and 
fixa the stomach, transplants tlio esophagus 
to a higher posilkm on tho diaphragm or 


gains increased length of tho csoplugus by 
ahseetlon, the operation is almost impossl 
ble froan the abdomicul approach. This ty^w 
of hernia docs not dv'o serious symptoms in 
tho DcwboTO and therdoro the operation b 
perfeumed upon older children and adults. 

Preoperative and postopemdst} dccom 
P^osslaQ of the gastrointestinal tract Is a 
aeo^ty In most types of diaphragmatic 
hernia. In recent yean wo hav-o routinely 
done a gastrostoinv after intestinal surgery 
CD infants and usea tho gastrostomy tube for 
pstiic wi ftlo o, which, in him can be used 
id trial feedings. If a long intestinal tubo 
has been passed preoperaUvdy tho upper 
gastric and eron^geal portion is slmplv 
out of the gastroto^ wound and 
the same manner Tnls greatly re 
™ca the problems In tho pmtoperativo 
prtod and Is foDowed by a fower^ ind 
of tracheobronchitis and pneumonia, 
he few adults tn whom we have used tho 
g«J^tomy tube for postoperative decom 
preisian of the upper gastrointestinal tract. 
^ negated by Farris, have counted tho 
, ^he preoperalivo nasogastric tube os 
™ greatest postoperative bWig. 

principles apply to all adult 
^hragmatic hernia and. in gen 
^ the thoradc approach is preferable. In 
diaphragmatic hernia. 
It I approach is dwnys used unlwyT 

to explore afl the abdominal 
fw aaodated injuries If opemtioo 
^ after the infury 

of approach is monitory because 

^ inddenco of very dense odbe- 


sioni frequently as lilgli as the opex of tho 
pleural space Ilcmorrliagc at 0 k 5 time of the 
injury may firmly encase an atelectatic lobe 
or lung in a fibrous envelope so that it will 
not expand willwut decortication and this 
can onlv bo occompllslicd by tlio Uioradc 
approadc Again tlio licnila repair Is more 
casiK accomplished from abova 

Finally tlio repair of iJio dlaphrngmaUc 
defect must adlieru to sound surgical prin 
dpici. Tlic strong musculoaponeuroUc mar 
gins should bo approximated in tho direction 
of Uio fibtrs of that portion of tho dia 
phragm invTjlvcd. Wlicn tho margins of tho 
dcfc-ct cannot bo approximated, several al 
tcrnatlvca oro availablo to the surgeon. Tbo 
costal attachment of the diaphragm con bo 
advimccd superiorly to make a flat trons 
verso diaphragm and thus gain adxlitiona] 
musculoaponcurotic material for dosuro of 
tho defect Tho size of tho hemitborox can 
bo decreased at diapluTionallc levd by re- 
secting adjacent ribs. AltWigh wo have not 
lud occashm to uso it os yxt, a sheet of wire 
mesh could bo sewn Into the defect and, by 
the Umo tho mesh fragments, there should 
bo a finn senr tissue lamina between tho 
thoradc and abdominal cavities. Although 
this would undoubtedly stretch m time it 
sitould resemble an eventrotion rather than 
a true beroJo. 

IIERMVS OF THE PELVIS AND PELVIC 
DLVPI1R.VCM 

Except for the cnterocele, hernias of the 
pelvic wall and pdvic floor occur rarely 
Tbo obturator canal and the greater idatic 
notch are so well protected by musculoapo- 
ncurotic and fasdal laminae that It is not 
surprising that hernias through these natu 
rally occurring channels aro rarely seen On 
the other hand, tho musculoaponeurotlc 
structure of tho pelvic diaphragm is fro- 
Quently observed to bo deficiCTt In cadavers 
dissected routindy- this observation coupled 
with tho fact that the pelvic floor is sub- 
jected to levero stresses and strains, espo- 
dnlly In tho parturient womxm, would seem 
to indicate the pelvic diaphragm os on Ideal 
location for tho development of a hernia. 
This Is not the case- in fact, hernias through 
the pelvic diaphragm are more rarely en 
coxmterod than are obtxuator or Vipt 

ni as. When one considers man s upright 
carriage, tho frequent pressures exerted in 
tho ^vis and tho frequency of severe 
trauma induding fractures of the pelvic 
Wa. tho oitroms rarity of pelvic homiru 
lead, one to tho condurion that thew bor 
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nlaj have thdr origin In a congenital dc nomiiil aperture* for tbo egroM of the 
feet Thi* view Ii poiribly itrcngtliened bv \c**cij frora tlw pelvis ore so small thri su 
on occasional report of one of these bemias congenital mlargerocQt of these duntd^ 
ocuning in an infant must bo the unefeiying etloJoglc fartix iv 

Our oipoTience with pehio hcnila* Is con tlcvclopment of sdadc hernias. If iho h- 
fined to protrusions of fat and small perito- fcrlor idatic hernia folknvs tbo coone of tit 
neal sacs without contenb which wo have intcmol pudendal artery It is then aBedi 
not Infrc^cntly encountered in tho oxam pudendal hernia- From cadaver dissretiaft, 
inatlon or cadavers. Tho sole exception has it would not appear that on adequate £ocU 
been Q padent having an obturator beroia flap is available for the closure of thae (J^ 
cootolning a knucUo of incarcerated and fc^ and that one must avxdd incorpondej 
strangulated ileum (Hlditcri hernia) With the trunks of tlus sacra] pJeim in ihertp* 
tbo exception of tlve enterocole which Is It would appear that a patch of wire moi 
quite coramonly observed, these licmias would be an Ideal material for the down 
rarely reach a slie at which they present a of sdalic beraial defects 
palpable tumor oxtcmalJ> Thdr diagnosis The ptrincal hemias protrude through ti« 
is usually ertabllsbod at operation for io polvic dlopbragm between the njusciilca|»- 
testinal obstruction Isolated instance* have neurotic fibers of the levator anl mawa 
been reported for all of tiw pelvic heraluj in Anterior perineal hernias advuDCS into » 
whJcb tho sac was large and palpable ex through me urogea/taJ diaphragm and P» 
temally terior perineal hernias expand in the iK» 

The obturator hcraia (Fig. 22) leaves the rectal fotsa. Tho frcmicnt obsenatioi cf de- 
pdvli through tbo obturator canal along fldende* in musculoaponeorotlc jtrodDrt 
with tho obturator oerve and blood vessels, in cadaver* makes one wonder wbr 
The canal baj very rigid margins and usu hemias aro not mom commoo. A c»t Is- 
allv just accemroodates the neurovascular hveen the pubccoccygeus and the ilteDO 
bundle and a very small amount of areolar cy-gcus legrocDts of tl» levator onl ii 
tissue that Is contououj with the preperito- nv^y enonintcretL We have not obsa'f®* 
neaJ connective tissue The superior portion perineal bOTia foliowing perfortfaj 
of ibo canal Is tho obturator groove on the wounds of tho pelvic dlophracn orfoikrib^ 
undersurface of the superior ramos of the pelvic ftactures even \vj^ Asplacrtoeot » 
publo bone and the groove Is converted into the bone fragments nor have we ohsov™ 
a canal by the tou^ obturatar membrane postoperative pdvic b^tai foDovriog ro"- 
The canal is deepened and strca^CDed on bined abdominoperineal resection d ^ 
either side of the membrane by the internal rectum or pelvic exenteration. 'Hwe 
and external obturator musclos. It is incoo also Indicate a congenital defect as the 
cdvablo that a benila could dmckm In tho of those bemJas After removing the pal’ 
nonnal obturator can al A coogcnltaby large tooca] soc and reducing fragments of pel' 
canal must be the etloloric baili From toueal connective tissue, the moscoloapo* 

cadavor observation, a pedunculated proc neurotic defect should be easy to ckwe 

ess of prepcritoneal fat preceda and Is th^ below If the line of domire follow* the ^ 
entering wedge for the peritoneal bemial rection of the mus^oaponeurotio fiben o 
*ac. In the repair of tiiii bemia, the perito- the levator oni . 

Deal sac is extracted with ease oivd excised Enterocole Is a true hcmla and must ^ 

The margins of tbe defect, bowmrr cannot differentiated from protruslocs into the 
bo approilmated- A patch of adjacent In glna duo to attenuation of the roctovagto* 
temaJ obturator fascia can be tamed as a #optum and the vesicovaginal septum tno^ 
flap to close the detect or a potcb of wire respectively as rectocele and cyslocele. 
D)esh can be tewed circunuet enti a H y in Figure 22, a small cyxtocele and a 
place. , associated with an entenxelo are ibcmnf^ 

Xbo tdailc bemia leaves tbe pelvis comparative study Although an ant«» 
tb np.igb the greater sclatio notcJi, dtbor eoterocelo occasionally occurs and begtm » 
above tho pirifonnis nmsdo or below It, In tbo uterovesical pouch, the most coms^ 
comoanv with tbe corresponding group of enterocole is posterior and has its origin^ 
ajuteal Wood vestds (Fig. 23) Tbo aupm the roctonteriM pouch. Tbe entcrocele is ^ 
pUffDrtnls or superior gluteal hernia is said fust a proloogation of tbe rectouterine 
tn be more common. Tno nock of tbe bemia toneol pouch but li a defect through it 
( Ivravs intimately related to tho tninJa of the bemia! sac dissectlog downvvard la ^ 
die sacral (*^8- 22) Here again, the rectovagfual septum. It bulge* into the 
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posterior \Tiginal wall wIkto It ma> bo con 
1 fus^ vkllh a rcctocclc. Tho cnlcro^o com 
monl> occun In conjunctkni a recto- 

I cdc; N\hco tlnij aiiOcUtcsl ft ma) l>o 
obsened as a secondary bulge alxnc iluj 
I rcctocJc. If llwj cnlcTOcrlo puslna Into llio 
axtn} am[>uJLi ftufcjd of anteriorly Into llw 
I \agliu it is knm\-n as a hctirocclc Tlvo tlio- 
I logic basis of the colcTOcclc Is a rent In tho 
I upper awl of tho rectovaginal scptvim Into 
ttldch a diverticulum of tlw peritoneum In 
, tho rectouterine pouch protrudes. TIk) Irau 
; DU inddent to parturition Is the usual pns 
cfpitating cause alllKKigh an cnferocclo oc- 
caskxull) occurs In a nullfparous woman 
. The cntcrocelo rarcb becomes Incarccr 
ated aixl tho s}7nptoms arc essentially those 
of tho rcctocdo— a heavy feeling in tho 
perineUTO or a dull, aching tvTX of pain Tho 


symptoms oro aggravTitcd when there Is as 
seated uterine proddcnlla. Tlw average 
eiilcrocvlu docs not Inlcrfero with defcca 
tfon Ixjt a forgo rcclocdo usually results In 
difficult) In evacuating the rectal ampulla, 
llic mechanical reason for this Is demon 
slrated In Figure 22. Tlic cntcrocdo is a 
fairly common licmla it Is important that it 
bo diagnosed correct]) Ikcouso tho usual 
vaginal plastic opemllons w*!!! not effect a 
cure A bulge in tlw. mid or upper postertor 
vaginal wall ilut reduces with digital pres 
sure only to reappear witli a cougli is pro. 
sumntivo evidence of an cntcrocclc TIm' 
comnlncd rcctov’aglnal examination vril] 
casll) dIffcTvntlalo It from rcctocclc. If a 
rcclocch Is present, tlm examiners finger Jn 
llw rectum will bo seen in the vagina cov 
ered onl) b) tlw tldmvcd-out rcctovaiginaf 
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Obturator n. 

^bturator o v* 
OBTURATOR 
' Toruilmoua arc 

PERIKEAL 
HERMIASt 
POST arud 
ANT 


'Lo\ ator am 

( pubococcy^aus) 


UoodQ laital 
dioplm aj^m. 


Ljtvator' oxii 

(iliococc^^^feu 

'' ■'Ui'v.tKi a 

Vagina 

nguTt2^ vi«- Rir’itonooJ sac of EhfTEROCELE 

OMPt fr, ^ d*vmon in Iba midMgittaJ pW The viiee™ h*\-o been 

^ perfornte A® pdvlc dl»ptiri*[ii. Eicrpt for the petUooad bemld 
^ ^ imi#ail*r fudta have b®«i rwDOved to 
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ntfiy have their origin In a congenital do* 
feet Thli vkrvv h po«ibIy rircngthenetl bv 
an occasional report of one of these hernias 
ocurring In on Infant 
Oxnr experience %viUj pelvic hernias ii con 
fined to protrusions of fat and small pcrilo- 
Dcal sac* without contctiti which wo haw 
rrot infreqocntly encoimtcrcd in the oxom 
irmtioD of cadavers The solo oxcepUon has 
been a patient having an obturator hernia 
containing a inacUo of incarcerated and 
strangulated ileum (Richters hernia) With 
tbe cuception of t]» cnteroccle wljlch Is 
quite comiDOoly observed, these hernias 
rarely roach a size at whici tbe> present a 
palpable tumor externally Tbeir dlagnosl* 
is usually established at operation for in 
testtool obstruction Isolateu instances haw 
been reported for all of the pelvic hernias In 
which the sac was largo and paipablo ex 
tern ally 

The ohturtdor hernia (Fig, 22) leaves the 
pelvis through the obturator canal along 
with the obturator nervo arvU blood vessels. 
The canal bos very rigid morgias and ucu 
ally just accoouDodates tbe neurovascular 
bundle and a very muUl amount of areolar 
tissue that is continuous with the preperito* 
oeal ccnnecrivo tissue. Tbe superior portico 
of the canal it the obturator groove on the 
undersurface of the superior nunus ol the 
pubic bono aikl the groove U converted into 
B pf>Tinl by the too^ obturator tnetnbnuio. 
Tbe canal Is deeper^ and strengthened oo 
cit^ jidie of tbe membrane by the Internal 
and estemal obtnrmtor muscles. It is incon 
cedvahlo that a hernia could develop m the 
nonnal obturator canal A congenitally large 
/^nal must be the etiolo^ basis. From 
cadaver observation, a pedunculated proc 
ess of prepcrftoneal fat precedes, and Is the 
entering wedge for the peritoaeal hemlol 
sac. In the repair of this hernia, tbe perito- 
iKttl sao is extracted with ease and excised. 
Tbe margins of the defect, however cannot 
be approximated. A patch of adjacent in- 
temJ obturator fascia can be turned as a 
Eap to dwe the defect or a patch of wire 
can be sewed drcumferaotially in 


tciatic hernia leave* the pelvi* 
daOTgh tto BTtoter fdoBc dihg 

plrlTonnk mmclo m bohjw it. In 
^BOTV 'Vith tl* gioup of 

dutSTllood vOTdj (Fig. 

nr lunerior sduteal beraia is said 
^ a» hcoti. 
^ . “^r^Hmatelv related to the trunl* of 


normal apertures for tbe egress of tbe ^nloj 
vessels from tho pelvis ore so smaO thal tooc 
congenital enlargement of these chumA 
must bo tho underlying etiofoglc factor la 
development of sciatic hernias. If die 
forior sdalic hernia follows d>e course of ii 
inlenid pudendal artery it Is then called* 
pvdendal hcmla. From cadaver d biecH as , 
It uxwld not appear that an adequate fased 
Sap Is avoilabto for tho eJosuro of the e i* 
fccts and tliat ooc must avoid InouporAii 
tho trunks of tho sacral plexus in tho repA. 
It would appear that a patch of wire moi 
would bo on ideal molcrial for the desae 
of sciatic hernial dcftxts, ^ 

Tlic jicrinnl hernias protrude throng ™ 
pelvic dianlungro between the masarw^ 
oeurotic fibers of tho levator anl nnooo- 
Anterior perineal hernias advance irto » 
through iho urogenital diaphragm sno ^ 
tcrior perineal hernias expand in the 
rectal fossa. Tho fre^ent observatioo a *• 
ficicndcs to inusauoaponcurotic 
in cadavers male* one wonder 
hernias oro not moro common, A 
tween the pubocsxeygeus asjd tbe laoo*' 
evgeus segments of the levator *nl 1 j ^ 
mcmly eoenuntemi We have not obs ^g* 
perineal hernia following 
wounds of tho pelvic diaphramn or foD^'*^ 
pclWc hacture* ovtai with dispiac«na»® 
the bono ^sanenti nor have we obseriw 


postoperativ© pehde hernias foUovriug f 
Dined abdominoperineal rescctim o» 




rectum or pelvic exenteration- These isc® 
also indicate a congenital defect os 
of these hernias. After removing the ^ 
loncol SQC and reducing fragment* “ 
toaoal connective tissue, the toascutoj^ 
neurotic defect should be easy to close 
bdow if tho lino of closure foBovrs t^* 
rectioa of tiio musculoapcaieurotk: fibo* 
tbo levator onL . 

Enieroceh is a true herala and 
differentiated from protnuioni into 
gina duo to attenuatioo of the rectovsg®" 
septum and the veslcovagtoal septum 1®^*^ 
respectively as rcctocele and cysto glft 
Figure 22, a small cystocele and a reck*,^ 
lUKxrtatcd with an enteroc^ are 
coEDperativD study Although an 
entwoccle occasionally occurs and begin* ® 
tho uterovesical pouch, tho roost ccenn** 
emtetoede is posterior and has it* origin ® 
tho rectouterine pouch. Tbo enterocelo 
Just a protongatioa of the rectouterine 
tooeal pouch^t is a defect through it 
the bemial sac dissecting downvraro in ^ 
rectovaginal septum. It bulges into 
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TltmiAi IIl^cuxY Lakujcv teat bem in Oimbridco in the thadxne of Ilor 
uffd Vnkeniiy u-here he eblolnctl hU aiucation. Cnduated in medicine from 
lleroard \tctltcal Schooi he trax trained at the \Jauachu$e1lt General Hot- 
piial and then became oMcialcd teUb lite Chiidrent IlotpUal in Boston 
u-here he became one of the pioneers in the surj^ry of children 


dlamofls and the treatment of 
tnolformatloni of Uie alimentary 
t u-orking knmvlcdgo of cm 
'Vithout fuch knowledge the vari 
nulfonnotlonj encountered, and there 
a great variety cannot be diagnosed 
®*dy nor can they be properly treated. 

atresia of the 

FHAGUS AND TRACHEOESOPHAGEAL 
nSTUlA 

and maldevelopinenti of 
and trachea have become 

j roojgnltion, more cat 

dramaUc advance. In 
of *^^atinent of congexital atreiia 

fictula. In Figure 1 the 
•now typej of atresia ore illuitrated. One 


can rcconctruct Uw cyraptonulology of the 
various types, tho most tinportant dillerenti 
atlcm being wlicther or not there is a fistula 
betvvTcn the esophagus and the air passage. 
About 90 per cent or these malformations are 
of type C. In this tyiJe the upper esophagus 
ends blindly and the lower end communi 
cates with tho trachea, usually at about the 
level of the blfurcadoa. In such coses, sa 
llva or any liquid given for feeding rapidly 
fills this upper blind pouch. It then over 
Bows and is inhaled Into the trachea. This 
explains the coughing, choking and cyanosis 
co charocterisdc In the newb^OT Infant who 
has this anomaly Any attempt at feeding 
tho child will produce these symptoms. It 
tho airway is cleared, the infants condldon 
improves and may appear relatively nnrmfl l 
but each successive attempt at feeding is 
Immediately followed by increasingly severe 
respiratory symptoms Symptoms oT this sort 
in the newborn baby ibouJd at ooco direct 
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septum The cnterocele can bo felt as a 
thickening of the rectovaginal septum which 
disappem when the cntarocclo ii reduced. 
The repair of the enterocdo propertv fall* In 
the field of gynecology but, in general the 
neck of the periton^ sac mart bo dosed 
flujh with the peritoneum of the cul>de«*ac 
and the rent in the rectovaginal septum 
closed at the source of the hernia. Thl* op- 
eratlan is usually combined with otJrer ph^ 
tic procedures performed by the vaginal 
route. If an enteroceJo u missed during a 
posterior vaginal \vall repair it will rcap' 
pear to bother both the patient and the phy 
si dan. 
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dlanjojis ukI the treaUnent ol 
malformaUoiu of iho allmcntao 
^ i**orklng lowvledgo of cm 
^■otogy WithcFut tudi knowledge iho vTiri 
nulfonnatiom encountered, and tltcn 
* great variety cannot be diagnowx 
y Dor can ibe> be properly treated. 

ESQPm'r.'iP”^'**- '‘TftESIA OF THE 
UAGU5 AND TIUCHEOESOPIUCEAJ 

fistula 

^laUwmaUonj and maldevciopments o 
niote'»^U^ trachea have becorm 

““ >■«». ■ST”’’"'' 

"KognlUon, more ut 

***rT(erv h advance, ii 

0 * congenital atresl 

^ 'vlthout oisodatw 
^ Figure 1 th 
«u» type,^ atreaU are fflustrated. On 


con recoaitruct the lymplomutology of the 
\arlous t\-pc* tho most Important different! 
atioo being nhether or not there ii a fistula 
between the esophagus and the air passage. 
About 90 jxrr cent of^these malfonnations are 
of typo C. In this tvpo tho upper esophagus 
ends blindly and the lower end communl 
cates with tho tradiea, usually at about the 
of the bifurcatlom In such cases la 
Il\Ti or any liquid gtven for feeding rapidly 
fills this upper blind pouch. then over 
flows and is inhaled into tho inichca. Thu 
explains the coughing, choking and c>Tmosls 
so diaracteristic In the newborn infant who 
has this anomolv Anv attempt oT feeding 
the child will produce these symptoms. U 
the airway is cleared, tho infants condition 
unpitn.es and ma\ appear relativdy nor mal 
but each successive attempt at feeding is 
immediately foUenved by increasingly severe 
respiratory symptoms. S^ptoms o? this sort 
in the newborn baby iboold at once direct 
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Flfur* 1 TvpM of ccmscoIUl abooniiAliUea of tite tttpfusxa. A EUophtgc*! ttn^ ao oofiitd 
coQumocutkm with the tnchea. Uoder each djcomuancr* the lowci esophascaJ cod i* wy cp< to be^ 
short. B, Ewphajeal rttaio, tb« upper npuei st conunoalcabog with U» Inchoi. C, Esopluceal atma. 
the krwci- aecmeot cccarcmQlcrtlof tth the bad. of tha trmchca. (Axt 90 per cca( of rQ edphrcotl naXtrat- 
tVaa Un into thh group D Euphagnl toioia, both tegrneatt oxnoraalcrtiDg Mill) the tredM. E, En(i^ 
hu DO dhropfkn of tb conthnilty Ewt hu « tractKoetophAgerl BusIm. F Eiopiutet} ttevrti (Cn* R> 
Surgery of Infcocy and ChiUhood. ) 

the phytldam attention to the poaibllity of accounted for by the more freqaatt Jtc^ 
thii anomaly oldon of the condition- It Kcmi pniol* 

When the lower end of the etopboRus that from 1928 to 1936 there mart fia\Tb» 
communicate! with the trachea, air rco&y a comparable number of infaatJ bom wia 
findi its way Into the jtomoch and Iw^veL this anomal) Tho anomaly was oof 
This U eofUy demouitmted by a *cout film as fuch and iKo death certificate cmbal"' 
of the chest and abdomen Tha approciatloD Imd the “pneumonia, unkh b" 

that about 90 per cent of these aoocoollcs deed, theio infanti bad and from whscb def 
are of tliii tvpo shows the futility of attempt died. 

log, as was tiie case In earlier yean to treat In the Dosloo ChflJreni Hospital J«d« 
this anomaly by a "preliminary gastrostomy there was o high incddcoco of 
for by this procedure anything introduced in Infant* 'vfw had thi* anoirutlj 
too w itocnach tomedlately finds Its way t\vo of the 236 patient* studied wdgbrtj 
into the lungs. pounds or Jess al birth tto Is slgmncsnoT 

The (lia^Ksii Is easily established by pass- nighcr than the pnanaturlty rate tern b 
log a small na 10 urkhral catheter down assodation with other malformatioBS. 
tho esophagus It* possage is stopped at the observation roeriti further study Assodilw 
level of the atresia. An x ray film of the \vith this condition there is also t ran** 
chest and abdomen with the cotheto’ In strliing inddaice of anomallos che»tho* 
place ^vlU give visual evidence of the Icvd of In the body many of which are of '"csy 
the atresia and in this type oij will bo seen ou* consequenco, particularly coofs®^ 
tn the stomach and upper bowel, donoo- heart disease atresia or stenosis m ^ 
strating the ccmmunlcatioo between Ibo bowel and malformations of the anus 
trachea and the lower wid of the esophomu. rectum. Some of these associated anooish® 
Contrast media are sometimes of bdp but ma y require surgical treatment before <x ^ 
Llplodol should be used, never a barium the time of surgical repair of the tracbco* 
njlituro. A certain amount of spUI-ovex of esophageal anomaly It is well, therefore, W 
the optujue material Is to be expected smd, conddex the poasibUitv of a coexisting 
if barium is used, it will cause a severe pul normality in all these patients, 
juoaaty reaction. U i* Important to point out that the 

Prompt recognition of these characteristic glcal repair of this anomaly should ^ 
jympttms sbenud lead to early dlagnosi*. It regarded as a truo 'ejncrgoocy” proceth^ 
i emti/ying to observe that tos anomaly U for it has been found that spending tireh^ 
more frequ^l^y diagnosed than In the post to twenW-four hours In overcoming ^ 
In the years 192fi to 1938, there were twenty effects of dehydration and combating 
two patients with this anocialy admitted to varying degrees of pneumooitis ^ 

Boston Childrens Hospital- In tho fol thcM patients exhibit is useful and indeed 
{fnrlmz ten yea^^. 1986 to 1948, there were essential. The Infant should bo placed ta • 
T^^^lienti. From the above, one ml^t semUitting position to mlnimtMi tho an«^ 
JiSatdiis anomaly had increased by of gastric secretiocs entering the trachea and 
500 per cent In year*. This, trf the bronchial tree through the fistula fra® 
is D^tme and the increase must bo the Imver esophagus. Coos suction of the 
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upper blind pouch bv n>canj of a kniall ure- 
thral catheter khould bo imtitutc*d to pre- 
\-cnt tho ovcrflcttv of wllva fron> Uio upper 
blind pouch Into llw air pokiage. IntemWo 
chemotherapy rliould bo started at once. \Iy 
colleague* and I hak'O used a combination 
of pcnldllln and itreptom>-dn An oxygen 
tent Is olvx-ai-s hdpfuh It Is of prime Impor 
lance to ha\o continuous nursing care, wiUi 
particular allenllon to the maintenance of a 
clear oirxva) 

As m an> dtensho surgical procedure In 
the joung, means to maintain constant in 
traxoiKms fluid administration should be e» 
tabliihcd. This is best doao by inserting a 
fine pol>-ellj)lcno tube through a cut-dov.'n 
incisloo oxtrr an onklo xdn. Tills allovsi tin. 
admlnislratioD of fluids and of blood os 
needed. It may bo left In place for llilrtv six 
hours and shotild, of course, be Inserted be- 


fore the opcmtiocL Since there Is deflnlto 
dan^ of phkbllii if Oio lubo is left In place 
for more llian fort>-dgIit liours. It Is to 
UM another \cln if ibo intrax-cnous route is 
still needed. 

A skilled oiMsthetlst Is essential It has 
bccD found that the use of tl>o Intratncbcal 
tube may result in a disturbing and cx-cn 
dangerous irritation of tho larxTU or trecitca 
Id these small patients Also Use intratracbcal 
tube may allow too high a pressure within 
the alvcoU, leading to nuhnoonry edema in 
the portoperadvo periou. Cyclopropane-oi) 
^ administered through a properly fitting 
face mask Is the anesthetic of choice 
A direct transpleural attack on this onom 
sly with dosure of tho fistula and a direct 
•uastomoxis of tho txvo ends of tho csoph 
*gus Is the preferred procedure. In earlier 
>ean this method of treatment did not seem 
PMsiWo and In some subjects the fistula xxtss 
dosed and an exterior esophagus con 
Quoted. For a patient luffcring from cancer 
^ conitructkiD of an exterior esophagus b 
ju*tiEible, but to commit an infant to such 
a life b most undesirable and this procedure 
UM been abandoned entirely since 1945. All 
putients are now submitted to a ooe-stnge 
repair with closure of the fistula and nrimarv 
®^rtcanosis of the esophagus. 

After dlr^ anastomosis, some of tho pa 
may be fed by mouth from the start, 
it Is far safer to perform a tem 
P^D^S^un-tyne gastrostomy employing a 
ca5i^ either at the time of 
J^^gtaal operatlcm or the next day This 

KT’iE™!'* “V “deqiMte f«d 

and alWi better healing of tho taoph- 


dgiu It is best done through an upper left 
rectus musclc-splllllng Incision 

Following siu^jcry tlicsc Infants need 
plenty of oxyTten in a moist xs-ct atmosphere. 
Suction sI>ou]d bo av'a(lal}lo at all times 
ClRrmolIvempy Is continued until all evi 
denco of pulmonary Infection has disap- 
peared. Usually vxllhln a fexx days tlio child 
con kxsTillou its own saliva. Feedings 
througli tho gastrostomy opening aro started 
on tlw second day using a 10 per cent lolu 
lion of glucoso in appropriate amounts ot 
slvort Inter, als and adding a milk formula by 
the fourth day Caution must bo taken not to 
glxo loo large ammmts at a time. Tho stom 
ach in llieso patients is usually smaller than 
normal and any oxerdistention will cause ro- 
gurgilatloa of tlio stomach contents up into 
tho esophagus. Tho safest method is to ghT 
tlicsc feedings by the ^vdty drip method 
and to spend at least a 1^ Itour in each ad 
ministration. Oral feedings may usually be 
safely started on tho tenth postoperative dav 
By tf>o end of three weeks tbo Infant Is able 
to toko full feedings by mouth, at which 
time tho gaslrostcmv tube is left in place but 
is chunpu ofi By tho end of a month or six 
xx-ccU, the gastn^omy tube may bo safely 
xvithdrawn and tho gastrostomy openiog ol 
lowed to dose spootancotuly The greatest 
postoperatix-o dangers ore the respiratory 
compilcations and until theso ore well under 
control tho patient should remain in the 
hospital Hoxxcver la our series of patients^ 
about 75 per cent of those surviving opera 
tioo were discharged with safety at tho end 
of three weeks. 

It is important to keep these patients un 
dcr ohservutioo for a number of months and 
to nancmbcT that even though they may 
ixxrollow liquid food, they may haxo some 
later difficulty with solid food Dilation is 
needed only xvhen there is evidence 

of stenosis, \-ray evidence alone is not a re- 
liable guide. 

CONGENITAL SHORTNESS OF THE 
ESOPHAGUS 

Congenital shortneu of the esophagus is 
ohvays associated xvlth the presence in tho 
lower mediastinum of a segment of the 
stomach lying in the some axis os the esoph- 
agus. This segment is usually cylindrical in 
snapo and is therefore sometimes not rccog 
uiud as stomach by the roeatgenologiA 
When exposed at operation or autopsy boxv 
over the condition Is obvious. Tho esoplv 
agogastrlc Junction (cardla) in an individual 
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with this condition lies at a level abovo the 
diaphragm, sometiiDes as high in tbo medJ 
astlnum as the arch of the aorta. Although 
there is sometiiDes a small upward projec- 
tion of tho pcrltoDeum to form a short sac 
aloQg the anterior surface of tho thorodo 
segment of stomach, the condition is not, 
strictly speaking a true herniation throu^ 
the osop^geal hiatus. This distinction must 
be made in order to permit Ukj surgeon lo 
choose the correct proexdure If an operation 
becomes necessary 

Although it is sometimes compatiblo %vith 
the enjoyment of a normal existence, pa 
tlents who havo this anomaly have a much 
greater than normal tendency to dovolop 
esophagitis in the segment of esophagus just 
above the cardlo. This complication may not 
be encountered until tho patient reaches 
adult years or oven old ago. 

Ulcerattons frequently uovolop and U»o uJ 
timate remit of the datruction of raucous 
membrono Is healing by dcatnzatlon with 
suhsequent stricture formation. Treatment 
by bcraglenage is sometimes successful in 
maintaining an adequate lumen. In certain 
patients bowover rcsoctlon of the 
area most be resorted to and con bo per 
formed with relative safety and complete re- 
lief of tho condition b> a left side trans 
thoracic approach. It Is an Interesting fact 
tiut a relatively large proportion of patients 


with a sltort csopbogus, thoradc 
and esophagitis or ulceration near the arli 
havo coexisting duodenal ulcer Tlwu ps 
tients may ha\o a particular dispositkB ti 
ulcer formation 

CONGENITAL OR REDUPUCATION 
enSTS OF THE ESOPiUCUS 
These arc rare In occurrence but may Ik- 
como so large that dysphagia results. Id ■ 
occasional patient such a cyst may bcccne 
Infected and produce serious dlffinjltics. Or 
cnsionoJly a cyst empties by dischaigtng A 
contents into the lumen of tbo csophagtis ^ 

r can usually be removed from the aiD cf 
osopliagui by local eacisioQ in ludii 
manner tliat tlio ocfect can be repaired wilt 
out t]» necessity for segmental rcsecboi. 

COSSTRICTTION OF THE LSOPlUClS 
ANOMVLOUS OR ABERRANT 
VESSELS IN THE MEDLASTINUU 

Constriction of tbo esophagus and trjd** 
by an anomalous double aortic arch or by *» 
abeTTant innominuto artey which 
from tho left sido of the aortic orth ■■ 
passes across tho esophagus to the right h > 
rare cause of congenital dysnhagia. 
of one of tho veucls which mole np ^ 
vascular ring of a double aortic arch br*9 
about Immediate relief (Fig. 3) 
rioo of the esophagus by on aberrant ri^ 
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Ixinominato artery oriiinR from Uw aorta at 
the point where Uw arch bccomci Uio do- 
KencUng portion and parsing uiuall> bclUnd 
ihc do^iagm, rarclv glN'CJ riw to d>iphaRia 
ic\Tro coough In degree to male lurgical 
iDterfcreuce ncceoaiy DilBcuIly in fw allow 
ing cauicd by tlili anomaly has acquired 0>o 
ruuno djtpliagia luioria. 

CONCEMTAL H\PERTR0PH1C STENOSIS 
OF THE P\XORUS 

Congenital lijmertroplUc stenosis of tho 
pjlorus is ooo or the most common condl 
tioiis requiring surgical Ircalnrcnt In carl> 
life, but there is still some diffcrenco of 
opinioo as to its true ctlologic backgrouiKL 
Crosil) there is marked hypertrophy of tho 
circular smooth muscle flb^ of the p>lonis. 
The rcsnltant moss is usually described os 
being of tho shape and size or an oUv'c; actu 
all> it Is more spool shaped os its ends aro 
not oval The m^ strlkteg characteristic of 
this moss Is its firm, grlsU> almost cartiiagi 
nous conststovey Tho conisistcncy Is impor 
taut 1 q the diagnosis for thcro is no doubt 
in the mind of tlw surgeon wlicn Iw pat 
pates the tumor of tnio p>loric stenosis. If 
be thinb be feds a tumor ' the chances are 
great that he is wrong, ilo mav be fcdlng 
the fivers edge, the polo of the Ijdncy or on 
edge of a inus^ 

^VhUo there is tw radal predisposition, 
there Is a striking sex prcpoodeiunce, for 
more so than in any other surgical condition 
fensd fa this age grwip Nialcs ore oSerted 
more conunooly tKan females in a constant 
ratio of 4 1 Tnis is of considerable rignifi 
cance in the dlEerentlal diagnosis, Tho coo 
dition is more fiVely to occur in a flirt bom 
child than in subsequent siblings, but thu Ij 
by DO means os strikdng as the sex Incidence 
It may occur In more than one slblint In 
series there was ooe Instance in vmich 
roar libfingi had this condition. 

The symptotoj are those of obstruction ot 
w pyloius. The vomiting usually begins Id 
^ i^d or third week of life rarely be- 
tenth day Tbe vomiting at Brit is 
not striking and may easily be considered as 
0 more than the regurgitation so fre 
ocoirring after feeding an infant 
Astte csmdltion progresses, ttw vomiting 
°®**nes more and more forceful and thoum 
^wken of as "projectile," "ciploifvo’’ 
. to ^ * better term. Tho mother wiD 
f * characteristic description 

,''’°®dting and her statement should 
be disregarded. In the well-estab- 
tho^^rommng will occur sbortlv 


oflcr cQcJi feeding- Of prime Importance Is 
Uic foct tliat tho vomllus docs not contain 
bllc. With tho increasing obstruction and 
\omItlng, tJio Infant \vill sIkjw llw results of 
storsmtion lie foils to gain and later rapidly 
loses wciglit Tl}crc Is a marked loss of sub- 
cutaneous fat particularK noticeable about 
tho orbits Thcro is loss of turgor In tlw ildn 
ulildi lias a clioractcrisUc wrinkled appear 
anct cspcdoJly marked hi tlio face neck 
and oxtrcmllics. The Infant Is not "sick." Ho 
b c\trcmcl> lumgry and will nurse eagerly 
even after a bout of vomiting- Tlw motliCT 
usually states tliat the diild b constipated. 
Thb b not true- tho stoob arc scanty and 
Infrequent because littlo of tlie food intake 
readies tl>o bowel One of the most char 
actcrlstie features is tho presence of vigor 
ous waves of pcristolib in tho upper ab- 
domen These waves arc readily seen if the 
child b examined during a feeding and tho 
more tulvonccd tho disuse the greater the 
loss of subcutaneous fat and the more prom 
inent are tlicso weaves passing from left to 
riglit The abdomen b not distended, os tlie 
obstruction b high, though thcro b usually u 
fullness in tJio c^gastrium The diagnosb b 
definitely cslablbncd on poJ^tion of tho 
duu-actcristic tiunor moss In uio riglit up^ 
quadrant With increasing experience thb 
tumor has been felt In over K per cent of 
our subjects. Tho firm, gristly tumor b most 
likely to bo palpated just after the Infant 
has vomited, at which time tho abdominal 
woW idoAcs. Palpation must be dono slowly 
patiently and with gcntlencu. Little will Im 
learned by hasty sudden palpation, espo 
dolly with a cold band. 

In tho averugo cose, x my confirmation b 
not needed In tho unusual fubject It b 
simple and easy to give a small amount of a 
thin mixture of barium by mouth and, if 
true pyloric slcnosb b present, tho pyloric 
canal will appear to be greatly narrowed and 
Icngtlicncd, with dilatation of the stomach 
associated with deep waves of perbtalsb 

In summary then, thb condition b mATif 
fested by vomiting which usuaHv starts 
about the end of tbe second week of life and 
becomes Increasinglv frequent and more 
forceful The vomitus does not contain blla 
Tlie infant showi progressive evidence of 
weight and fluid loa The stoob are scanty 
but otherwise normal Tbe infant b con 
stontiv hungry and thb also helps to differ 
enUate the vomiting and loss of weight from 
that caused by Infections Tbe most rignifi 
^dint which with care and patience 
should be obtained in over 95 per cent of tho 
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subjects Is the hard, firm tiunor tn the py 
kTric area. 

lutracTanial tnjuries cMxurring during 
birth or a blood dysciasla responsible for 
intracranial bleeding may cause %ocniUng tn 
the Ttewbom In xiim iafonti, however the 
vomiting Is not characteristic of that due to 
an obs^ction nor does it usually have a 
specific relotkiiiship to the talcing of food. 
There ore likely to bo other symptoms of 
intracranial daniage such as convulrions or a 
bulging fontanel and In such instances a 
fpi^ or subdural tap is Indicated. The 
vomiting Is Ukdy to appear sooner after 
birth than when It Is due to pvloric stenosis 
as is also tree of the vomiting caused by 
malformations of the esophagus Congenital 
obstruction, however In the region of the 
duodenum may shoNV many of the charac- 
teristics pyloric stenosis bat In this con 
ditlon there is usually bllo In the vomltus 
and this exdudes the diagnosis of simple 
and true pvloric stenosis. 

It is proDoble that there is an dement of 
spasm to all cases of true p>lortc stenosis, 
but the symptoms of pyloTofpascn alone are 
mudi less ourocteristic than are those of 
tine pyloric stenosis In pvlorospasm the 
vomiting Is as a rule not progressive ihou^ 
it Is often forceful and there are p^ods of 
remission The child having pvloraspasm 
often exhibits a generalized bypertotodty 
and his symptoms can often bo ostircly 
lleved by use of atropine and mild sedation 
These ^ugs do not aUcct the symptoms In 
true n)lonc stenosis 

Pyloric stenosis is In no sense a surgical 
emergency It is always possible and destr 
able to time to rule out the possibility 
of other organic bases for the vomldng witn 
a caicf ol equation of the feeding program 
as regards its suitability for the particular in 
font 

Twenty four to forty-eight hours may be 
wcD spent to getting the patient to good 
condition for operatiotL He needs. In add! 
tion to a 10 per cent soiutioo of ghicose for 
its caloric value, physlolo^ saline solution 
to make up the loss of chlorides caused by 
vomlttog due to a hl^ Intestinal ohstrecdon 
Normal saline solution. 15 cc. per pound of 
body wrigbL and 10 per cent aqueous so- 
lultoD of gtacoK, 10 CC. por D^d, 

dally It li most dciliablo to admtalrtcr 
Intnmmoualy ^t tbo Buid may 
u Ojbcutaneouil) If tho «llo» of lo- 

chaugod fioquontly Fo. tho aub- 
tolocHon, a 5 per cont aqueouj 
U «f= thaa a 10 per 


cent solution and the additloQ of byilmm- 
idaso is bclpfuL If the red bbod coaot k 
much below 4 million per cu, iraru, transfask* 
of blood is useful, as tJWre is likely to be a k» 
plasma protein IotcI to inch Inlmits, 10 rc. 
of blood per pound of body weight at taj 
ono transfusion is tho upper limit of ulcty. 
In the usual patient, ht^cver blood taa- 
fusion is not needed. The fluid req air qpaft 
are well fulfilled by tho parenteral sdmbB- 
tralion of glucoso and saline solutions. 
operatively milk given by motilh Is of btrie 
b^efit and may indeeu do bann. Sexs 
vitamin C Is of considerable importance k 
promoting better healing of the wwnd, S 
mg. of ascorbic add a day are mittodj 
given. 

Tlie oncrthetlc of choice is ether admlnb- 
tered by tho open-mask method. This Ib* 
been us«l in 98 per cent of our patients nsl 
there have been no deaths whl^ could 1* 
attributed to this anesthetic. Atropine, 006 
mg. is given prconcratlvely Ixit mocplf* 
should not be used If the staff anestbe^ 
Itos not had sufficient experience with of 
open-mask method In the ia/aof 
local ancalhcria, suppkanented with the « 
of a brandy-and-sugar nipple, dm) 
safely employed, although It proloP C ” 
operation and not give as sashurtatr 
relaxation as ether The usual prcctatim* 
to preserving the infants body o«l ^ 
propiiato covering of (bo arms and leg* 
using a hot water bottle under the ®* 
essential A small urethral catheter iot^ 
duced through tho nose Into tbo rtooi*i 
aids greatly in defiating the stomach. 

Tho right upper quamant grldlnjo fudsk* 
is superior to all othen. It allows 
and solid healing and. If properly ptusi 
permits adequate exposure of the 
The incisiOQ should bo about 3 an. 1 ot 6» ^ 
(end outw ard from the lateral border of 
right rectiis musdo and run parallel to 
just below the liver edge. The costal 
li a less reliable landmaiL The Ramstr™ 
iocislon of tho pylorus is made on the fc** 
vascular ontcrosuperior surface of tho R 
loric tumor There is ffan g>-r of entering the 
bovvel at the duodenal end where the 
trophlcd pyloric muscle fibers end abrupdj’ 
Should such an accident occur the 
may be readily and securelv closed w^ ^ 
or two fine silk sutures to invert tbo wouD“ 
to the bowek UiKicr such cheumstauc^ ® 
is advisable to leave (Re gastric catheter lO 
place and to provide constant suction 
twenty four to forty-eight hours after tl* 
operation Nothing si be given by 
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mouth. Mctlcutoui care b cloilng llw peri 
tooCTiDi oikI aWomlnal uiill is ncccssar> 
bi the finl two or Oirco dj)i following 
opcralion, it Is ncitltcr necessary nor dcsir 
aolc to gh-o tlio normal amount of nutri 
mcot It is> hoNVCNcr important to maintain 
the fluid intaic. The plan of giving 3 ounces 
of fluid i)cr pound of bod) udglit jxr 
twtmt) four hours is a useful guide. 

The actual content of the formula mn> 
V3I) grcatl) but the amounts ghen at onv 
one time must be rather mull at first AI 
though the sclicdulo of feeding may bo 
varied to meet tbo irxliridual r>ced. It Is 
well to ha\T3 seme rtondruxl form of pro- 
cedure so that the house stall and nurses 
ma> appreciate the usual routine At llto 
OiildrTOS Hospital the follow’tng formula 
and feeding sd^ulo luvo been found most 
useful 


FEEDING FOIUIUL-V 
Estponlcd mOk 6 paiti 

R*ro (ml Ubd) SO per cent 1 part 
\SucT ft parti 


FEEDING saiEDULE 


4 kmt ^ur «prr«ciM. 

1 oz, glucaK e\erf 2 hn. 3 Cee^lofi 

1 OL (aranU esen 2 bn. uU ft PAL day 

t(ter cp. 

llfoL lonxtnU evoy 2 bn. ft Cmlutfi 

—rirw/ t^lft ipftifiM, 

2oa. fenouU e%ery 3 brv S Cmtlagi 

BtrorvMi tkad wmmai tiler 
3^i OL tonnuU e\erf4bn ft terda»s* 


After the fourth or fifth da) fluid and 
caloric requirements mn usually bo n>ct by 
oral feedings. Not infrequently there will bo 
*«no postoperative vomiting. Should this 
«eur It is usually necessary only to reduce 
the oral tntalo in amotmt or to build up the 
tntale more slowly 

^Vlth iDCTeasnig knowledge better anes- 
thesia, adequate preoperative and postopera 
tlw care, the results of surgical treatment 
or pvloric stenosis have improved tremeo 
In the decade following tbo intro- 
fiction of the Ramstedt operation, the 
ovCT^ mortaUty in this country was ap- 
p™i^ly 50 per cent Since 1936 at our 
“^Pual, over 1500 infants have been treated, 
a mortality of less than 1 per cent An 
“complete diviiioo of the pyloric muscle 
made ii«*uary a secoodary operation in 
tall of p^aenu. There hai been com- 
imd Uuting relief of the lympfomi We 
tare paUenti nho have been foEcnved for 
tHrty.ave yeari and aj yet no 
Ute compUcatioiu have been obiervnL 


\TRrSU tVD STENOSIS OF THE 
INTESTINE 

Atmia of tlw Intciltno is a complcfo lad. 
of intestinal continuit) stenosis Is a narrow 
ing of tlic intestine. (Congenital atresia and 
stenosis of tlw mull intestine aro the result 
of an arrest In tlw development of tho cm 
br)*o at an carlv age. Prior to the fifth week 
of feta! life the intestine has acquired a 
lumen lined willi cplllullum. Between the 
fifth and twelfth weeks the intestinal lumen 
becomes obliterated by epithelial concrcs^ 
ccnco and is changed Into a solid cord- By 
tlw twelftli week the solid cord has become 
vaeuolizcd, Omj sticwoIcs luvo coalesced and 
Um. intestinal lumen has become rc-cstab' 
lished. Atresia is Ok; result of on arrest in 
development during the solid stage (Fig, 
-1) The cause of sud» arrests in dev^pment 
is still a maUcT of surmise. Stenosis of the 
intestino represents an arrest of growth in a 
sllglitly later stago of development, namely 
tho stago of vacuoUzalion and is nuinlfcsti^ 
by a septum across tlu bowel with a small 
perforation in iL There may bo two blind 
ends, tho proximal separated from the distal 
by a smalt fibrous cord of vorymg length. 

Atresia and stenosis may occur at any 
point in tho small intestine but oro most 
commonly found Id tho Ileum next in the 
duodenum and next in tbo fejunum they 
nu) bo multiple. Atresia and stenosis of tho 
colm ore rare lesions Gross described only 
six colonic atresias in a series of 140 Intes-^ 
tinal atresias observed in the Boston Chil 
drens Hospital, and only ono stenosis io 
seventy Kmc patients with stcoosis of the 
testinal tract In intestinal or colonic atresia^ 
tho bowel above the obstruction becomes 
dilated and that below remains collapsed. 
In the patient with atresia, the bowel beknv 
the obstruction appears like a small hard 
cord, although, on examination, it is found 
to contain all the normal dements, indudfng 
a lumen This lumen, however may bo only 
largo enough to admit a sroaD probe In pa 
tients having stenosis the bowid bdow the 
point of obstruction is not as small os in 
those with atresia. 

In tho newborn Infant tho symptoms of 
atresia and stenosis aro pain, restlessness/ 
vomiting and lack of passage of normal me 
conium. On examination, abdominal 
don, visible peristalsis or coils of Intestine 
and evidence of sbocic and dehydration are 
apparent Exceptions to tbese usual findings 
may be noted if tbo obstruction is in tho 
duodenum In such patients the vomiting 
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Figur* 4 The arptaa) ftcroa the daotionttai A (he resoh ti the untt ot deveb^nKiit at the kM 
b dBo dgo o^ejuncateanv for rrbdF of Ibo {hKalcno) of^itroctkc] cmtm) by a. 


ma> be so rufflcieoU) effective that the slom* 
ach and duodeaimi are thoroughiy emptied 
and conaequoDtly no aboonnal dlftention or 
pcrlftalsU is feen. 

A roentgenogram token ^tbemt the ad 
miolstration of bartoin fi of value in coo- 
finning the diognosli (Plfr 5) The point of 
obstruction may be dearty outlined by the 
air in Ibe dilated loop of Intestine above it 
Tbe administration of barium to o patient 
with suspected atiesia is not oniy unnooes* 
Mr> but Is contmindicBted, as barium 
wiD block the small himen of tbe intestine 
bekyw the obstruction after an anastomosis 
has been performed and thus impedo recov 
eiy Another aid in confirming t^ chngniiirit 
is the faihiro to find any kOTtinireawIls 


in the stools. 

When tbe diagnosis of congenital obstnio- 
tfon has been made, tbe patient is prepared 
for operotloo by parenteral administration 
of fluids in sufficient amounts to counteract 
dflbydratioo, alkalosis or ketosis. In coosld 
crioK the operative roeasura to be em- 
olov^ it is well to divide tbe various typos 
fato separate dossificatims, depending on 
tho fUeV tbe obstructi«J. Tbe obs^ctlans 
la ti« duodenum are the first to be con- 


‘^'^Sfotrinsfe type of duodenal obstruct^ 
nocun taw third portion of this 
Mid it U ofta taipo«lbI=, « wdl 


as inadvisable, to orteropt to 
whether tbo ohstmetion is duo to stcDodstf 
otresla. In either case the operation of 
Is a rctrocollc duodenofejunostomy In 
sobfects because of too great fecnnlcBl AB" 
cuities in performing such a duodeocf- 
funostomj a gastroie/unostomy may beptf* 
formed- This castrio opexatioa Is not 
factory pbyslotaglcnlly because of the 
able remix of bUe and duodenal contaitii * 
tho obstruction is beyond the anqjuBs ci 
Vstei as it often Is- If obstructioo cdih 
Immediately distal to tho pyJona, g*^ 
doodenostomy may be appropriate, u • 
membrane Is present ivhicn ohstnicts 
duodenum It may be dllBcult or fanposjit* 
to determine tbe ilto and cause of obrtn^ 
ticn without opening tbe proximal poiticn* 
tbe duodenum ana inserting an cvplodog 
finger downward in tbe diKKfenum. At tigri 
such on oponlng subs^uently may be o®’ 
liied in the performaDco of doodeooH°°^ 
tansy If an obstructing membrane is roaoA 
this may bo excised or l^-pas«d with •* 
intestinal anastomosis. In exceptionaJ 
concomitant obstruction of tbo commt* huc 
duct may bo present, under these dreom- 
s tance s a simultaneous biliary tntestii^ 
onastomoslf of an appropriate type i* ta^ 
cated. 

For a patient wbo has stenosis or atresia 
lower down in tbe gmall bow^ a laWd 
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anartomcttii diould bo pcrfonncA For this 
ibo fpe^ IcduUquc rcconuncndctl b> Ladd 
b of great value. As shown in Figure flL 
a rubber calbclcr U Inserted in llw dlstoi 
hmvav. The caliber of iho ileum bej-ond tho 
die of the obstruction li wry small TImj 
I vimcn of tbo gut has nocr been distended 
with mccoohim. By gentle distention of tlw 
dbul gut with saline solution introduced 
through tiw catheter tho disproportion bo* 
tn'cen tl» dilated proximal and tho small 
und^'t^ped disUu gut is I»scncd and tho 
placing of tho suture* become* (cchnicall) 
much cosier 

In the after-care, great attention must bo 
paid to maintaining tho fluid rcqulrcmonU 
01 wdl as the elcctrol^-to balance and tho 
serum protein Ie\cl* of tho patkmt 

Cbcnmihcrapy and ontibioUc therapy in 
their muIoui forms arc an added safeguard 
and should bo used in all these patients. It 
Is important to cmphasiio howc\-er that 
they are by DO ickcan* a substitute feu* llto 
other Important detail* of good surgJcsiI 
treatment. e*peciall> tho cstaolisluncnt and 
ntaintenance of proper fluid and cicctroi>lo 
balance. The uso of chemotherapeutic 
agents within the pcrttooeal cavity should 
be abandoned. In these small patient* there 
b doom of too sudden and too great o 
blood level of the agent canpbycd and. In 
rteid of aiding In recovery it may greatly 



impedo it or men result in a fatal ootcomc. 
Tito drug should bo administered parenter 
oily by tho continucm* intravenous route 
wlilch is best cstablisltcd before tho actual 
opemtion is begum 

It is desirable llmt feeding* be gl\*cn b> 
moutl) a* soon os possible, os this assists 
greatly in enlarging the lumen of the bcnvcl 
cilstal to tho site of tho anastomosis. Salino 
enemas help to restore tho largo betwei to a 
more normal sizo and greatly assist in tbe 
restoration of bouel function. 

With impimcd (admiquo and particularly 
with improved prcopcratlvo and postopera 
tiv’o care, tho prognosis is becoming more 
favorable. Tho nearer tJw obstructive Icsloo 
is to tlto p) lores, tho better tho chanco for a 
successful operative result In tho Childrens 
Hospital from IMO througli 1052, rccov 
cries were 57 per cent In 1052 there were 
nineteen ease* of atresia or stenosis with 
thirteen recoveries (68 per ctmt) 

There is one rather striking finding in 
theso eases which demands further investi 
gatioo this is tho apparent association of 
monrollsm with cong^tol obstruction in 
(ho duodenum. In resowing our results it 
Ito* been found that about 25 per cent of 
the long term survivors of tho openitivo cor 
rccUon of duodenal atresia or stenosis ore 
Monp}Ilans. This figure is a disturbing one 
and has been confirmed by a report of siroi 
lar ease* from the Great Ormond Street Hoi- 
pllnl for Sick Children in London- TTiis hos- 
pital report* on incidence of nearly 30 per 
cent of roongolions In tho subjects who *ur 
vivo. 

Obviously the diagnosis of mongolism 
cannot bo established with certainty in tho 



Flgyn 6 iledbod of laing a *oft mbber 
to dfl^ with allno •ofctiii, tho ncrow uado- 
vdqped dtol pofUcB of tfao ifaum the time 
■Ido-to-clde 
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fint forty-elgbt hour* of life. Kfforti must 
then be contliiued to salvage an increasing 
number of patients bom \vith this anomaly 
Tbo great cJiallenge, bmvevcr is to find out 
why mongolism is apporcntlv so frequently 
associsted with this anomaly and also tho 
etiologic basis of nxwicolism Itself Certainly 
if 25 to 30 per cent of the survivors of brii 
Uant surgery done in the imn>ediato neoiuita] 
period prove to be mongolions, the results 
can barmy be colled brilUant for the patient 
or his family 


ilALROTATION AbD NONROTATION 
OF THE INTESTINE 


Incomplete rotation, malrotatkm and non 
rotation ore terms used to desenbo various 
aboormal abdomixuil conditions which ore 
the result of arrest in fetal development dur 
ing or after the return of the midgut from 
the umbilical cord to tho abdomliul cavity 
For an understanding of these conditicou 
and for their suceesxfm treatment it ts neecs- 
sory to ^cvie^v some of the embry'ologic 
events which tate place between tto fifth 
and tenth weeks of fetal life. 

*it appro’dmatel) the fifth wed. of fctnl 
life tbe abdominal vUcena grou much more 
rapddly than does the abckminal cavity with 
the result that there is tnsuiBclent room 
within the cavity to accommodate the or 
gans which are destined to be k)cated there 
Nature meets this situation bv tempomrllv 
transferring tbe midgut, 1.*.. that portioo of 
tbe intestine supplied bv tbe supdlor mes' 
enteric artery into tbe base of the umbilical 
cord. In other words a temporary and oor 
mal omphalocele occurs which lasts from 
tbe fifth to tbe twelfth week of fetal life 
During this period tbe rate of growth of tbe 
abdcBininal cavity is accelerated so that bv 
the tenth week it has acquired sufficient size 
to reaccommodate its organs. 

The return of the midgut to tho abdomen 
takes place in a particular way Tbe pre 
arterial segment, or that portkm of the In 
testlne extending from tiio duodenotn to dm 
vltellino duct, returns first and piasse* from 
right to left behind the artery The post 
arterial segment, or that portion of tbe mid 
ffut from tiie vitcUiDe duct to the middle of 
§» transverse colon, returns and passes 
from left to right in front of the superior 


of *” 

the daooot of tho ctom to ^ right knra 
“ J^t and tho Mon of tho .-Ircotal and 
pentoocum to givo tho moron^ of 
^*^^Xtaterano to obliqoo ottarimont 


to tho posterior abdominal wall lod tic 
cecum and ascending colon their ttabilizitg 
attachment to the right side. An arrest h 
doveloporent may take place at almost toy 
stage ^ this pnxxss (Figs. 7 and 8) Tho 
tlw cccum may remain on the left tide, 
under tito cnslform or in tbe ndghbarhoe^ 
of tlie gallbladder (Fig. 0) These ftnky 
positions may not of them selves be b' 
portont or cause disturbance of the iklbbI 
runcllDn of the bmveL A faulty positioD h im- 
portant only uhen it causes pressure od am 
part or another of tbo bmvel and resnlti k 
obstruction SVhen obstruction o ce a n , fim 
condition becomes of Importance and oeco- 
sltates relief by surgical intervention. 

In imtoncei In wUch tbe de^’cloptoentliis 
been ornated before tbe parietal and viscenl 
peritoneum were fused, tho midgut remsia 
attached to the posterior obdominaJ wiD 
only a \ery small area at the origin of tic 
superior mesenteric arteiy Under these or 
cumstances, a vobulus or the midgut ii p» 
ticulariy U^le to diJvclop. Tbe twisting a 
the midgut on itself with tbe origto of tl» 
superior mesenteric artery as a plsiM h n*Bt 
likely to tokm place in a clockwise directics 
and may eo through an are of 360 
or more Of course, the more it twists, m 
mote caamplcte is tbe obstructiem sad tne 
greater the ioterference with tho blood op- 
^y of the bmveL 

Tbe symptoms of tbe conditiocs resold 
from faulty rotation or volvulus of the mid- 
gut are those of intestinal ohstraetke. 
namely vomiting, pain, restlessness and eri- 
deuce of shock and dehydration. Thes* 
symptoms may appear soon after birth or si 
ccotrast to the symptoms of coogenim 
atresia and stenocis, not appear ra 

months or oven years. Tney may be inter 
mitteit in character and of variable severitr 
On examination, abdominal dhtentloo *no 
visible peristalsis ore noted. It is to be 
membered, however that the obstructim 
takes place roost commonly in the duode- 
num, so that the dlstentioo may bo 1®* 
marked than in other forms of obstruction 
lower down in the intestine. Distendoo, if 
present, is tho result of tbe vrivulus of 
mldguL If the patient is not too acutely dl 
o bartum enema with roentgen ray euunini 
tion may bo used to cocflnn the diagiw*^* 
bv showing tho ahoormaJ positioa of iho 
cocajm. In tiio still less severely ill patidk • 
boriom meal and a series of roentgeP ri/ 
oraminatioTU may yield useful infonjutk® 

(I^ 10) 

The treatment of these rrTmUHrkTM ij sur 
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Flfivrt 7 A, Dnwing ibo«kig iho oboruLtlaa uid dil ittlino ol the duodenum ciiucd by llw mcsentizric 
tttaduocDt of to unnXaled p^l imdacufKlcd cretuo. B After cnmplctJoQ of the opcTAtioa for malrotatloo tod 
noodefccDt of tin cecum uUh v-dv-ului of the mldgoL Hw duodenum b apeoed ihnmgbout ib entiro Icnjl h 
cod dw «wnm cppcodu DOW Uo lo ibo left upper quadnot. 
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g<a^ The opOTtJoo nui bo one of ih. 
“'ifMtag in abdominal nmr^ 
bo fucconfnlly canlod 

£~t3ss-a.“„n- 

Addorii and defaydration are n.n-..-j 
operadv^ a™ relieved pro- 

1933 and b a» pmcSkS^ >" 

patient witbout ™)ynJu^ the olS, 

tram above and the coUapted bon .1 ill 
"■ '”"1 

cectnn Is tmniferred to the left nmv-T^ j 
jam and anv conatrl^g banda^S^o 
duodesmm are »*vered »o that the whS 
length of the duodenum Is e:q)OMd and 
In a patient with aoociated volvulus of^ 
midgut, the whole mJdgut most bo delivered 
out of the wound so that the direction of 
the twist can bo ascertained. The Intestfno is 
untwisted until do interference with cinm 
lation is apparent The duodenum Is then 
cTposed In its entirety to insure free fimc 


re^S7 bTai? • fi'e^ouKiId dJd 

«wd bv ^ obttrortloD of the (bade* 

tS ‘'if of 

per W"’ 

gut^vnl^^^ padenta nidi mid 

mnombomd tin 
PJweduri^ ™lvuhis is only a part o 
^^P^ure neceisaiy for cure. The sh 
6om^^ cecum most be well freed 

that the en?* mldltDe » 

perienT^ ^^oodenam Is eiposed 

reductim^ the 
in a recum^* ^'^aJmost invariabJj result 

® a recurrence of the symptoms. 

oninolill?u'^ “ '■nlvulni of d» 

S ^ tho Uganimt of 

slble bv place and \vas made pea 

or ■nSoacont'^ilif* ^ 

•raumontn I ‘ bi tl» 

inadvlaabjo in fH‘ imnocoaiai> faoi 

P«« t£ *1,51^ ‘'f rishTcSrSd m 

of vobodua of llll.lli''^ inatanca 

*‘°*Wl, “OH bo'™'. ‘b' 

""'Olon oomn liw bnt tbo oi- 
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ippcncUi al the time of the originaV opera 
ion, cspcdail) in ll»w5 palicnU ha\-ing M 
odated v-oKnJiu it miut bo kqit fa mfno 
hat appcndldlif tlo\-cIopfag fa dhso pa 
icDtj ma> pnxiucc quite unusual plo^ical 
nanlfestaticns. In occ child fa our icrici 
A-ho d^-clopcd appcmiidlii some >tun /ol 
lowing the opcratloD for malrofalloo, Ibo 
rt;itn aixl Icrulcmcii were fa iho left epigas- 
trium and It w“iiJ from this region \\«t Iho 
Inflamed appendU vvos rcmoN-cd 
fa the p(atopcniU\ o care, problems con 
caned with fluid balance must bo upper 
iDon fa the surgeons mind. Normal peri 
stahis ordfaarily returns rclatisrly soon after 
release of the obstruction and improsement 
may be striking. An InJwclUng Intubation 
tuK sbofad bo attached to a nveUon ap- 
parafas ond checked frequently to bo certain 
that the suction Is wtirkfag properly and that 
thkk. material within ti>o fatestino is not 
pluggfag the tube. Gentle Irri^tion of tho 
tub© may bo required. When the surgeon Is 
satisfied that p^talsls Is normai and ef 
fective bejnaa tho previously obstructed 
pofat, be may graduaUy uithdrau the tube, 
sfaco its prolonged use may result fa csoph 
agitfa dlmctilbcs fa tbo custachian tubo and 
other unploasoat sequelae Bowel move- 
toents should be established fa a relatively 
oormal fashion by the fourth postoperaUve 
day csi soona gentle eocmas of solfa© lolu- 
tk»i ma) be of seme help Early feeding of 
pnjpeily selected foods is ollow^ when the 
*nreeoo is satisfied that flatus is befag ex 
pTv^)eriy 

fa earlier yean, the mortality rate after 
this operation was forblddfaK, but more re* 
^Uy a decidedly favorobTo tbange has 
been noted. Since sepsis usually does not 
Pj*y * portlcuIariY large part fa this type of 
ohjtructioa, a* the Intestine need not bo 
opai^ at any time the dedding f^on 
oare been those of fluid balance and chemi 
^replacement Th© most dirtrcsflng feature 
a^t thii condition has been the relatively 
rate of recurrence as there is no re 
method of attaching tbo intestine or 
tsVfag steps at the time of operation to guar 
ante© that tb© patient will not croerienc© 
Gangrene of the intestine has 
w a We factor fa tbo mortality rat© 
“^ted with this condition. ^ 

fa the treatment of 106 petienU with mol 
fa whom LadJi oporatkm was used, 
85 per cent survival rate in 
niv other congenital onom 

^ inero wni a 43 per cent survival rate 


fa U»*o with malrolalion aisocfalcd with 
jomo olJtcr abnormality 

MECKEL’S DIVERTICULUM 
Tho WlclIofatcstfaaJ or omphalomcsco 
Itric, duct If the communJcatfoci bcbvxiai 
tlio mldgul and tlm >olk sac during tlw first 
few weeks of fetal life PcrsUtcnco of this 
jucL or parts of it, fa postnatal life results 
fa Nostous anomalies one of wldcb was first 
described b> Mcckcl fa 1815 and Ims sfacts 
been known as Meekers di\-eftlculum (Fig. 
m XCcckcFs diverticulum arises from the 
free, or antimcscutcric, portioo of the ileum, 
about 20 inches above the Ileocecal valve. 
The pcrtUtcncc of lliii duct Is estimated to 
oceuf fa from 2 to 4 per cent of infants. 

Though a McckcFs diverticulum may be 
present ihrwgbout life without causing 
symptoms. It is subject to a wide variety of 
palbofagSc clungca aad must always bo ctm- 
sidcTcd a potential source of danger It may 
rentofa attached to the umbilicus with an 
unobstructed opening or falcstlnol fistula, it 
mav remain attached to the umbilicus, udth 
out ac unobstructed openfag, it may become 
detacbed bvm t))e umbilicus and hong loose 
fa the abdominal cavity or its tip may be 
come attached to some other point fa tite 
peritoneal cavity and cause falestiool ob- 
structfan it may become tho silo of acute 
faflaitunalion, or div‘erticulitii fa TT«my in- 
stances it contains aberrant gastric mucosa 
and is prooo to show ulceration with hemor 
rhago or perforation, and, fa some fasbmets 
(t favertf Itseii into (he lumen of the ileum 
and acts as the advancing point of an intus* 
suscc 3 >tion (Figs. 12 and 13) 

Th« symptoms caused by Meckel s dlvtr 
Uevdum are variable according to the type 
of developmental error end the pathologic 
conditions arising from it The unobstructed 
opening at the umbilicus give* th© facon 
vcn/cBce and ammyonco of any fecal fistula, 
with the difficulty of taking core of the fecal 
d is char ge and the irritation or digestion of 
the surrmmdtog skin The diverticuliim 
which remains attached to the umbilicus 
mav give fatemilttent abdominal pain of 
rather mild character referred to tno um 
bilieus or more severe pain associated with 
vomiting, abdominal efatentioo and visible 
peristalsis-fa short the signs and symptoms 
of Intestinal obriructlon. 

The diverticuhim which is not attached to 
th© umbilicus may become adherent to aJ 
most any point in th© abdominal cavity 
across a loop of intestine and cause fate* 
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tiMl obstnictioo When a Meckeri dher 
Hcnlum is the *rte of acute laflammation. th© 
fignj Aod ■>'iiiptDnu are rimUgr to tlx»e of 
acuie appeodidtii and the etroaeouj dlag 
nosfa of appcndidtif Is frequentl) mode The 
iroportHDco of bemorrhago from the bowel 
ai a aymptorn of MeckeTi dl\erticuluin muft 
be emphaiiied. 

Xlaiitve hemorrhflM from the gartric mu 
coia in a Meckel* tfivorticuluin is far more 
common than was once thought and is par 
ticularly likely to occur in cnaD tnfanU Jn 
Ici of tbo lait thirty-oce ca*e* at the Cfad 
dren* Ho»pital, ma»t>*e hemorrhage from 
the bowel wa* the presenting lymptom. One 
of theie paticnti wai »ht yeon old. one wa* 
one \-ear old and the other eight were loo 
than a yew old- Bleeding In varying degree* 
occur* in over 00 per omt of the nibject* If 
the uJctaation perfoiatw, the liga* and 
symptom* are those of peritonltU and are 


frequently preceded by a history of blood fo 
the stool*. If a Meckel ■ dhrrticulcnn k 
inverted into tho lumai of the intestine, 
causing intussosceplIoQ, the symptom* sod 
signs are, of course, them of intimasceptioi- 
The treatment of MeckeTs dlverUcuhim 
surgical and is aimed at relieving the variety 
of cooditlons which this appendage canse*- 
^tlenti who have a massive bememhaps 
should have Inunedlate transfusion and oper 
atlon. If the diverttculoni Is Inflamed, earf) 
operation is indicated to prevent free p® 
foraHon just as in acuto appendicitis. If 
|otestlnaJ obstruction is present, it must be 
rroeved and when intossuaceptioQ I* found, 
that must bo reduced It Is {^rablo to re- 
move tl^ diverticulum In all snbfocti eicept 
wboi there are coodltioas which contrain- 
olcate this mTxaxlnre ot tho time of the fiat 
operation, Renroval should bo through 
a trensvQTso Incisian fa the ileum at the bsst 
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of llio dh-crticulum and llw indskm iluidd 
be sewed up tram\‘OTcl) so as nol to ob- 
struct tlio lumen of the ileum It is Important 
that Uw entiro cliNcrUculum Iw rcnio\ed as 
a common location for iilccruUon U at Its 
hose. 'Dwtc is olw a>-s a tcmi>tatlon to ru- 
mo\-e u di\-crliculuDi os ono wwild on uppen 
dix b> t)’ing Its base and Inverting Its stump 
with a purse-string suture Tills procctiuru 
should bo condemned because of tlw prob- 
ability that Intestinal obstruction will result 



Figimli. Mc^ct • dhotkuKim produdog tla^ 
de UntsuccpUoo of anall UUctttoe ( Ma>o, C. 
UiQer J and StaRcf L. Sors- Cyncc. & 
out, vet 71) 



from tlw narrowed liuncn and because some 
of the diverticulum may bo left 

In certain conditions particular!) tliosc In 
which tlw Meclcli dbcrticulum Is tlw cumo 
of inlussuscciitinn it may bo inadvisable to 
reimnc the Mc-cUTs diverticulum nt tlw 
time of the original opcTation Eodi ease 
must bo Judged on its own merits, but if 
tlw diverticulum Is not removed at tlw 6nt 
operutioo it should bo removed later when 
conditions arc more favorable. If bowel re 
sectlou is needed, and tills is csiwdall) lildy 
In IntussnsccntiDO, tlw Milulici procedure 
is tlw ono 01 clwicc. Wo have found tliat 
tills operation is for lafcT in the overall 
results tlian Is primary rcscctwn followed by 
anastomosis 

Of tlw last 140 coses of MccLds diver 
ticulum at tlw diildxens Hospital loduding 
all ty-pcs 123 of the patients survived, tlw 
mortollty rate being 14 per cent Since 1940 
tlwrc lave been seventy-one of tbeso pa 
licnts with sL\ty six survivors, the mortality 
rate being 7 per cent 

DUPUCVTIOSS or THE UJMENTARli 
TRACT 

The term “duplications of tbo alimentary 
trect“ is used in the hope of simplifying the 
nomenclature and because it nnoro accurately 
describes the condition found than do other 
designations. Some of the terms employed to 
describe tlw some condltloa arc mesenteric 
cyst enteric cyst enterogenous cyst dhxr 
ticulum. giant diverticulum, ileum duplex, 
jejunum duplex and unusual Meekers di 
vcrtlcuhim. 

It is now w-cll established that although 
these malformations vTiry greatly in location, 
size and shape and may or may not com 
municato with the lumen of the Iwwel Itself 
they all present certain common character 
Istics. 

After the solid stage in tbo development 
of the gastrointestinal tract, multiple vacu 
oles appear within the solid mary These 
normally coalesce later so that the normal 
single hollow tube of the alimentary tract Is 
formed. When duplications occur Bremer 
believes that thev are the result of the con 
ttnued development of some of these vocu 
olei outside of the bowel The duplications 
may or may not communicate with the 
lumen of the bowel Itself 

Even tbtxigh the duplications vary greatly 
in size and shape, th^ walls are at some 
point doscly attached to the alimentary tract 
itself and, in the vast majority their blood 
supply Is connected with and is a continuems 
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pATt of the blood supply of the ad|aceol 
Intesdnal caooL DuplicsUou of the all 
DMotarj tract may occur anywhere from the 
baae ot the tongue to the rectum, but one* 
half are to tiie ileum itjelf (Fig. 14) Their 
\valli have a jeroui coat with a mucous Ito 
ing and a weB-developed coat of smooth 
musde. Theio bovel ULe walh are eaaljy 
recognixed and bdp to differentiate the mas* 
from the tnw lymphatic or chvloui cyst* 
Lymphatic cysts are seen to the mesentery 
o/ the bowM and <k> not have a common 
blood supply with the bowd itself If the 
duplication does not eommurUcale with the 
jmoen of the bowel, the contained fluid is 
mually a dear mucoid material secreted by 
the membranous lining, if It does communl 
dte with the bowd. the contents are char 
actcrfstic of those of the particular segir>ent 
of the bowel Involved. 

A section through the wall will show a 
-eroa, layer a muscular layer and ^yer of 
mOTbrsae, u to th, 

^ The roucoai mnnbnmt my l^o 
ihe eoloa. Ae rtomach, Uw dixuV^ 
CS, Tl» of (h. cyrt 

" Si mucoid fluid, wntottaioi chocolat® 
,Sd Wttac. .W coM^ ta 
the fitod Is sterile but it may 
bodm. lb. cb«nl 


lar to the suesau estericui found to • 
isolated kxip of bo^^vei 
The symptoms vary according to the totf 
and the ritualiOG of tne malfonrutfon. 
the cyst is in the cheit. it causa coojhtoSi 
cyanosis or dyspnea. If it is in the abdeanefi. 
liwrc is pain and symptoms of •f 
chronic intestinal obitruetton raav be ^ 
dent Hemorrhage from a peptic 
the lining of the duplication may tat» P**^ 
and may be sufBdently profuse to be f»W 
Perforatixm >7ith attending peritooitis “** 
also occurred. A correct preoperatb'e 
ootii is seldom made. It may be difflcd^ 
dlffercnttote between this condilioo 
MockePs diverticuluOT, totusiusceptioc^^® 
omootal or mesenteric cyst and iotestton 
ohstructioo resulting from other causes- 
In all oar patients fa whom dupHcao® 
occurred to the abdocoen, vomittog ^ 
prominent symptom. Mild pain or tbdoin^ 
discomfort was present to aD and uaoff 
nourishment or feeding difficulties were o*® 
oily a part of tbo picture. Most of these 
patients had been under treatment becan*® 
of “feeding problems.* 

The bk^ found to the stools may co^ 
from « peptic uksr next to mfrplaced ga*ti» 
mucosa in the Itotog of the duplicatioo cs 
from coogestloa of the Intestine hy prasi'^ 
of the duplicatfoo. The turn con umaBj he 
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fdl and U Hlcl) to bo rallicr moro inobUo 
Uun [s a tumor of wooio other origin Hotnl 
pen rav cxani/natlun of the abdomen nui> bo 
bdpfuJ but often la not In oih? Irutonco it 
jhov.cd free olr In ibo jK-Tiloncal cavity do 
noting pcrforotkxL Once It aboued prmnro 
oo the ktomadi and oji Oio colon It may 
UemonUrale partial ohitnictkm whldi, of 
ccunc, can be dlagooicd b) oIImt means 
From our capcrlcncv duplication of the 
alimcntan tract should be suspected in a 
child suffering from sjTn^rioms of partial 
Intestinal obstruction In whom a frccl) nun 
able tumor can bo fell It slsould ^ sm 
peeled ako when blood is found In tlu. 
stools, if the s>Tnptoms ore leu acute titan 
those of tnhmusccTjlloa oiul If the tumor is 
larger than would bo c\pcctcd of a Mccktl s 
dh-crticulum 

The trcalnuajt of this condition is, of 
course, surglcaL Because of the danger of 
ohstnictkMi, perforation or hemorrhage the 
operation should not be urululy dclascd. Tiro 

r ithe technique Is of Importance and 
operatioa usually Inv'ols'cs rcscctkm of 
the hxp of the bowd to whidi tite dupU 
cation h attached. 

It Is a temptation for tlie surgeon who is 
confronted with his flnt patient ha^iag this 
Anomaly to attempt to dissect the duplica 
hon away from Uk; rwrmol bowd It is 
Unwise to do this escept fa the rare patient 
in whom the dupUcatlon b detached from 
the normal bowd and has a mesentery of 
Its own. Usuallv the blood supply of the 
dopllcatioo and tho blood supply of the 
bowd to which It is attached aro the saow 
if one dittects the duplication, tho 
bl^ supply of the bm\el b destro>-cd. An 
fodor which makes it unwise or in 
Impossible, to dissect the duplication 
die nofmal bowd Is that tlierc is no 
H , jdeas'age between the two The parti 
o® between the duplication and the normal 
00 ^ combti of two la) ers of mucous mem 
with the mosdo layers b^veen. It b 
“®carttoposiiHe to effect sepamUon wilb- 
^ ^orating the lumcD of one or both 
rtructurei. 

_ If op eratioD is undertakaa prior to the oc- 
perforation or severe 
L t ^ ihe results have been Increas 
tim ^ fiity-elKht duplica 

at the Chil<W^ Hoiilal 
^ ^ duodenum, jr/unum 
RiOLTbe mt^ty from 19S8 to 1940 
tieau tl^ In the last twenty pa 

have been no deaths. 


OMCVTVL C^STS 

Congenital cysts of tlu> omentum aro prob* 
abl) caused b) oltttrurtlon of lympliatlc 
clmruicls. T1 kj> an. thin woUed, usually 
rounded, may bo small and embedded 
wltliin tlte omentum Itself or ll>c> may at 
Udn a huge size 

Tlierc Is 0 hbtor> of a slowly enlarging 
abdomen usuaJl) \rilbout pain and on ab- 
(ItMninal examination tlw m-st may be mo\-cd 
from side to side and ibcro b evidence that 
it contains fluid. TImj treatment is simple and 
invokes only exciston. If the cyst is ex 
tremcl) large llw entire omentum may Iia\c 
to be mnmed, but It b usuallv possible to 
dissect wit flw usual cyst afld prcscr%-e a 
part or all, of tho omentum itself 

MESCNTERIC Cnj»TS 
TliCio may arise in any part of the mesen 
tery or tlic mesocolon and, Uko omental cy^b 
they mav be enormous, Tlsc) grow slowlv 
and produce little in the way of sMnptoms 
unless when large they give modcrato ab- 
domhul pain assocLalcd with votnitlng. As 
they bcccnu- large ibcfo may be some loss 
of uppeUlc and failure to gain weight Hardy 
the symptoms of acuto lotcsUnal obstructioo 
occur particuloriy if tho evst b in tho frco 
border of the mesentery where by greater 
mobility it may compress or angiilato the 
bowd Tl*e cyst, if large, caa usually bo pal 
pated as a soft fairly well-defined fluctuant 
mass As the usual location b in the fejunum 
or ileum, thb mass, when so located, is more 
freely movable in a lateral than In a >ertical 
direction os compared with an omental cyst 
Unlike duplications, these cy'sb can usu 
ally be safely dissected out from tho mesen 
Uay itself and thb b the preferred metliod 
of treatment There b not a common blood 
supply to Uicse cysts and tlio adjacent 
and a good line of cleavage b usually found. 
The oils can be dissected from the In 
tcstlDo or colon iWthout impairing the blood 
supply to the boweL After removal, there 
may be a large defect in the mesentery 
whidi should bo closed with interrupted sn 
turcs. Tho resulb are very good. 

ANNULAR PANCREAS 
Constriction of tho second portion of the 
duodenum may be caused by a moldevelop- 
ment of the pancreas. The degree of obttruc 
tion ivilJ vary with tho extent of thb anom 
aly Tbo bead of the pancreas b m ib usual 
position, but two branches or arms of pan- 
creatic tissue enfold tbo duodenum at thb 
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point Tbete annj are uruxiHy fuied and 
completely endrde the duodenum Tbo 
lymptomi are the tame oi those of congenl 
t^ intrinsic rtenoslj in this area. This onom 
aly is not infrequently associated with odier 
congenital defect* and, if »o the prognorii 
will depend to a large extent on the seiiooj 
neu of the associate defect*. 

Annular pancrea* i* best treated by estab- 
lishing a duodenojejunostomy This method 
has been used successfully since 1942 and It 
appears to bo the Ideal form of surgical cor 
rection When done properly It relieves the 
duodenal obstruction without {nterfering 
with the normal function of the stomach and 
the biliary tract and it doe* not include the 
dangers of cutting pancreatic tissue. Of the 
last ten patlcnti so treated in our hospital, 
six are alive and well, four died, but oeath 
In three of these was caused primarily by 
other anomaHei. 


MECONIUM ILEUS 


It Is now recognized that Intestinol ob- 
stnictlCMi In the newborn caused by impacted 
meconium is the result of a geoeralized dls 
ease. There is a marled disturbance and 
de^eiicy in the secretloa oi the pancreatic 
enzymes and also an aboormality of tbo 
mucui'SecTeting glands in both the all 
mentary and respiratory tracts It Is im- 
portant to realize that to addltko to the 
disturbance of pancreatic function which has 
been appropriately called fibrocystic disease 
of the pancreas and which results in these 
aboortn^ features in the meconium, there 
are also cocnplicatioas resulting from ab- 
Dotmal secretioo of mucus elsewbere In ih© 
body which has been termed mucovisddo- 
ds. This mucus is abootmally thick and 
vlicid and often leads to severe pnlmonary 


compUcatlans 

Xbe intestinal symptoms caused by meco- 
niuin deus are similar to those of intertiDal 
obstruction from other cau seit. The vomiting 
begun early and Is of a progressive typo. 
The vomitus is at first dear out later bo- 
comes dark, as ab dom ina l distention pro- 
In fhU condition, one of the Im 
and characteristic physical findinn 
u^prcserice of a firm mass or masse* pal 
™blo within the b<nvel it^ the» iniu«» 
Qne the thlch, IniplMted meoonlnm. 

X «v Hndlngl «ie often dmnicterUtia Ob- 
...intim win be detmmitiiited in ^ k>w<» 
JPiTbnt the pnahml dltteiided loopi will 
the deg« of dtteoUoa. ThI. 
uSdon. fonnd to be 
the p.ltot witb .n orfiiuny ta- 


testinal obstructiom The x-ray picture erf d* 
impacted meconium itself Is quite fhw 
tcnstla Tbe mottled or granular tppeamtt 
is seldom iwted in subjects with tutotkiJ 
obstruction of other causes. Althoo^ lie 
above characteristics are not always proot, 
the evidence of intestinal obitructkm h nai- 
ally so clear that the indicatians for epos- 
tive treatment are unmistakable. 

There ore occnslaoal patients in whoa fit 
evidence of obitnictloo is not lovcro asd t 
Is sometimes possible in these subjects fiat 
the condition will resolve itself by tbo « 
of cleansing enemas and the giving of p»- 
crcatic enzymes by mouth. But the greit 
majority require surgiesd treatment Afa 
many and discouraging metbods of inrflal 
attack, the present treatment of chcri c o b » 
Mikulicz resection with a douhle-hendd 

ileostomy It Is necessary to resect tbe grtsfl} 

dlfiended portJoo of this terminal ileum, in 
It is in this area that the mectm f um Ii grey- 
est In amount and is thickest in dararto:- 
Tbe double-barreled Ileostomy 
compression of the intestine, pcnnlti 
ing out of the tennina] Ileum and colon 
the gtving of panczeatlc enzyme*. By the 
method an Ina^asiDg number have beo 
relieved snccessfuDy of tbeir ohstructioo *» 
It is hoped that the result* will bo c* 
better in the futirre. It is Important, how»o; 
to remember that tbe intestinal ohstroxSoi 
is only part of tho picture. Tbe child h** • 
severe and chronic nutritional disturhsoc* 
resulting from the pancreatic InsuffidoT 
and has fi^uentiv sever© pulmonary d*®* 
age resultiM from tho goieialiied 
vlsddrisls. The poor nutrition in these a®" 
dren is best compensated for by the oddOi® 
of a fortified casein bydrol>«te sioh ® 
Nutramigen. This is added to the fomods- 
Tbo caloric vahio tn the diet most 
oeased to about 50 per cent above thd 
offered a normal Infant of the same 
Tbe vitamin Intake should be high and ^ 
is desirable to use vitamins which are 
miscible It is seldom necessary to keep ^ 
ileostomy stoma open more rKan three 
at which time the crushing clomps can ^ 
used on tho septum and thus Intestinal os^ 
Unulty is re-established. Liter the 
ileostomy fistula may bo safely and sfanplT 
repaired surgically These patients, howev* 
dfflnand a long period of careful 
observation throng the following mood* 
and year*. 

Of twenty two patients mccessfuHy op<r 
oted upon in lecmt eight have 

co m bed to a severe »* diftm^ 
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point Tbete arms are uiuall> futed and 
cconpJetely endrcle tbc duodeniun. The 
f>-raptoms ore the »an>e a* thota of coogeni 
tid intrinsic rtenosii la this area. This anom 
alv is not Infrequently associated with other 
congerutal defects and, if so, the pro^Msls 
uill depend to a lor^ eictent on the serious 
ness of the associate defects 
Annular pancreas is best treated by estab- 
lishing a duodciiojejunostom> This rnclhod 
has been used succctifuKv itoce 1942 and U 
appears to be the ideal form of surgical cor 
reetkm. When done propeil\ It relieve* the 
duodenal obstruction without interfering 
with the normal fnnctioa of the stomach and 
the billarv tract and it does not include the 
dangers of cutting pancreatic tissue Of iho 
last ten patients so treated in our hospital, 
sis are alK’e and well, four died, bat death 
in three of these was caused prlmariU by 
other anonvalles. 


MECONIUM HLEUS 

It is now recognized that intestinal oh- 
struedon in the nevdxjro c aus e d bv Impacted 
mecocinm is tbe result of a generalized dis- 
ease. There is a marked disturbance and 
deficiepcv m the secretion of the ptscreathr 
and also an abcomulitv of the 
mucus-secrctiQg glands in bodr the ali 
mentaiy end rerpiniton tracts It is im- 
portant to nodize that in additkm to the 
disturbance of pancreatic functloQ which has 
been appropiiately called fibrocvitic disease 
of the pancreas and which results in these 
abnonnal features in die meconium, there 
are also compticatlons resulting from ab- 
nonnal secretion of mucus ebewfaere to the 
bod\ which has been termed mucov-iscido- 
sii. This mucus Is abnonnaBv thick and 
viscid and often leads to severe poJmocuuv 
complicatioiu. 

intesUruJ sjTaptoms caused hv meoo- 
nium ileus are similar to those of intestinaj 
obilruclioD from other causes. The vomiting 
begins earl> and is of a prozressive t>w 
The vomibis Is at first but later be 
comes dsik. as abdominal disteotkM pm- 
gjesjcs. In thb asodidoo, one of tbe to 
Zxtant and characteristic pAj-sical finding* 
^presence of a firm m*»or masse* paJ- 

oable ^ 

the diick. inspis^ 
finding, am oftra 

,in & demom ti.l«i fa ^ )o»-or 

tbs nroximal distended loops will 

S' > . ^ ftrend to be 


testinal obstruction. The x ray picture of d* 
Impacted meconium Itself is quite diamc 
teristic TTie mottled or granular appoumcr 
is seldom noted in subjects with totestiail 
obitruetkra of other cause*. \lthou^ the 
above characteristics ore not alwa)* prfsect, 
the evidence of intcsdoal ohstrueboo is um 
ally so clear that the indications for opera. 
tive treatment ore unmistakable. 


There arc occasional patients in whom fix 
evidence of obstruction li not severe and Jt 
is sometimes possible in these subjects liat 
the condition will resolve itself b) the me 
of dcansing enenuis and the giving of pao* 
crcatic enrvmes by mouth. But the great 
majority require surgicail treatment 
many and discouraging methods of surgkal 
attaA, the present treatment of choice is * 
Mikulicz resectloa with a double-borreW 
ileostomv It is necessary to resect the greadf 
distended portion of the terminal ileum, hr 
U is in this area that tbe meconium U great 
est in amount and is thJci.est in character 
The double barreled ileostomy allowz de- 
compresiioa of the Intestiae, permit* fludv 
log out of the terminal ileum and cok» snd 
the giving of pancreatic eaztinet. By tiris 
methiM an tageoriDg number have bees 
relieved successfully of their obstruedoo sod 
it is hoped that the results wOl be even 
better in tbe fixture It is impertant, however 
to remember that tbe intestinal obstruette 
is onlv part of the picture. The child has a 
severe and chronic nutriUonal dbturbaa* 
resulting from tbe pancreatic insufficieccy 
and has frcquentlv sever© puiraoaar> dsm- 
age resultlM from the generalized moco- 
viscidosis The poor notritkm in these chU- 
dren Is best compensated for by tbe additko 
of a fortified casein hvdrolysate such a* 
Aotramigeu. This is added to tbe forroala. 
Tbe cjJ^o value in tbe diet must be m- 


errased to about 50 per cent above thst 
ofiered a normal infant of die same age- 
Tbe vitamin intake should be high and it 
if desirable to use vitamins vvhicb are water 
nUsdble It Is seldom necessary to keep the 
ileostomy stoma open more than three weeks 
at wbich dme the crushing clamps can be 
used on tbe septum and thus intesdnal cod- 
ttodtv is rcHStablished. Later tho smaB 
Oeostomy fistula may be safely and shnphr 
repaired surgically These patients, bow ever 
demand a kzig period ot carefol medical 
observadon th^gh tbe following moodts 
mad \-ear*. 

Of twentj-tvTo patkQti succetsfuHy oper 
ated dpoa in recent veaus, ef^ have tuc 
curobed to a sm-er© tmfcritioaiJ disturbancf.^. 
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paired from bdow If It U hlglKT Uum that be noted Jo Uio urine. T)>o most frequent 
h can usooUy not ^ repaired from bck»w error in carl> diagnosU in Om femah) is that 
in such itutaoccs, sigmoldostomy can of a fishila which empties dose to, or actu 
he dooe iDd the malfommUon ma> bo re oJly Into the \TigiDa. In such patlcnti, mes 
paired later when the diUd Is one or two co^um may appear to bo coming nonnalJ\ 
ywa of age. This procedure U probably the from the rectum. The tcmixrrature, sup- 
one If the focUlUcs of the hoiptal or poscdJv taken bv rcchim is actually takra 
^ expericDco of the surgeon Is not ideal by Inserting the thermometer in tlio fistula, 
mt with the proper facilities and a surgeon These complicated onomallcf were poorl\ 
is familiar with this type of >\‘orVH it U handled In the past, but a recent review 
^ that such patients, If In good ihocvs that a lattsfactory result can bo ob- 

ihodd bo treated imrocdlatcly by tolocd in well over 90 per cent of the patients 
ctsnhhied abdominoperineal approoclu and that the anus will function nor 
QoW above, there Is a very high ind molly It has also been possible to cure 
or aaodated fistula cithCT witli the satisfactorily in a single operation well over 
ibo genilourinor) tract These 00 per cent of tlio patients with associated 
^ most likclv to occur In high fistulae. However It is much better if 
tootnalf ^ ^ Ideal htdliUei are not available, to do a 

there is a much higher in temporary sigmoidostomy It is cxtromelj 
6ttul*o ^ and rectovesical difficult to do a combined abdominoperineal 

jQQjji , ™ male than In the f em ale. Com repair in a patient who has had a previous 
^***n^^^ fbtulao In the female unsuccessful operation It is also important 
^ anas fust anterior to to call attention to tbo fact that anomalies 

£liti*ll “jJb^Qgino, The presence of of the onus and rectum are found to have 
rrfr.^ in rtw. ™ I b readily recog other associated anomalies in about 40 per 

municat« ^ ^ flstnla com- cent of tbe patients. In many instances on 

seen tbat otiier anomaly was the cause of 
onto^ to ^ small quantities among these fatal conditions being con 

a» “ commimlcatoi gonlhU heart dheoM, atrerta of the Inleiano 

^ uucr « urethra, meconium will and atresia of the esophagus. 
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opening for tbe orogetUtaJ sinus and pas* 
teriorH there is an in-pocleting at the anal 
pjt, wliich contiiiues until the proctodeum 
meet* the rectum WTien the anal mesahrane 
njptures at about the eighth \\ eeL, there Is a 
coodniKms passage from the hiisdgat to the 
outside. 

As n-ill be seen in Figure 15, there are 
four main tvpcs of auom^ and the treat 
menl of these four h-pes will be brie0> 
ODtiined later It is Important to remember 
that in all sphincter muscle 

dexelops &csd the regional Otfsenclmna and 
is therefore not dej^dcnt on the moldie- 
\-ek>pinent of the bowel itself Hili is fortti* 
note because the sphincter muscle is of great 
fanportanco in the repair of these anomalies 

Uofortunateh imperforate onus of the 
four type* shown m Figure 15 Is, in over TO 
per cent of the cases, associated with a conj- 
numication between the bowel and cither 
the perineum or the geiiitoarinar> stitcm 
Figures 16 and 17 Ulustrate the oommon 
tjpe* of associated flstuke found to the 
mue and in the female The SMnptoms wlU 
\‘ary greatlv and wiU depend oo me txpe of 
anom^ and, more fanp e ul aat, on whetl^ or 
not there is on associated fistula. 

tn patient* without Estolae the rv*inp<nroa 
%vin depend oo whether there is merely 
steaotsii or whether there is, to fact, on im- 
pi^orete anus Those with tvpe 1 aboor 
ttuUty have f>'roptoais which will vaa with 
the degree of stenosis and to some this 
stenosis does not gn-e \crv tnaried s\'mp- 
inrrn until wccLi or months folkrvsing hirUv 
when the bowel centenu become more sc^d. 
In types 2 and 3 aimormalities there is of 
course, complete obstroctioa and the symp- 
toms are i^icni*. Ey-erv omvbara child. 
bowTSver should be carefully danUned at 
bii^ to see whether the anus is ptrrforale 
and, if noh effeetiye treatment 


can be started. It i* onI> in type 4 aim* 
malit) m which there apparent^ is sa anal 
opening, that the true condidon is Ul^ is 
be overiooLcd. In our series, for eaasi^ile. 
(hose with tvpe 2 and type 3 abnonoaiida 
are seen wntmn the first tw clve boon of hfe, 
whereas those with typo 4 may bo broo^ 
to the hospital on tiw third or fourth i&v 
sometime* even later 

In patients with tvpe 1 ahoonnalitv re- 
peateo dilaboni are usually enough to es- 
tablish Doimol function. Ddatton is bat 
done at first with graded metal diUtim, 
UtcT the Uttlo finger can be employed vnth 
t advantage. Ddaboo con bo done br 
mother if she Is properly instructed It 
is of great importance to teep these p*- 
bents nndcr ooservation for at least two 
vears. 

In patient* with type 2 abnormality fi* 
treatment Is the some except that the mexO' 
brane which doses the opening of the bo«d 
must be incised. Indslon alooo is not cnoo^ 
oxvd frequent observation with necessary m- 
lotkou must be insisted oo. 

The treatment of patients having tvpe ^ 
aboonnalitv depends on the distance the 
blind pouch is man the anal skin. TUs ^ 
tance can readilv be delennincd bs maiiog 
an X riv esanmutioo of the abdocoea 
pelvis with the patient beod-dcTivn and wUh 
a small metal marker on the anal pit Thh 
wfll show how for the gas to the obstructfid 
bowel is from the sfcla itself It must b® 
pointed out that to such an eromtoatioo the 
gas within the bowd may not hav-e dis* 
tended the bovvd to its most distal poW 
uoUl after eighteen or twenty four hoaa 
foUovcing buth. After this time the i ray fihn 
yviU be a vm accurate method of detoanto- 
tog the poritioo of the blind pouch. If the 
blind end is within L5 cm. of tha anal pit. 
it can to most instance* bo succcssfuhv re- 



Vw K omtoeot mrobiw. Tpjw 3, IiopwfonUo «aa*. Bfctd pow* ending hitodJr 
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ofaiffldcnl of ihtao vcmoU lo cuny a good 
juppH of Wood lo the cut 

jhould bo ruado alw) of llw reWfon 
cf the CToWuigui to dw lliorock duct be 
came of the tcriotu prognoif* of cb)lo»ii 
lj)'drothora\ wliJch resulU from un unrccog 
ntoi injui) to that ttiucturc 

The \coous of Uw cjopliagu*, with 

the exception of tiw Ions-ct portion cniptfci 
by my ^ the hemfaxygos and a2\‘go] \‘cfiu 
toto the superior \cna ca\a. Ukxn from Uk> 
kmcr third of tho organ enters Uu: portal 
sj-stan through brondvci of Uhj left gastric 
\eiDs and tbo brandies of the \ jsj bnrsia of 
the spkadc sein. Tills communication bo* 
Ntto tbo sjitemJc and portal drcullj has 
great dfaical importance in tlio production 
of laricodtlcs of Uw ooplugcal and upper 
gastric veins. 

The Ij-rnnhalic droirugo from tbo cervical 
porikn ana to somo avlcnt tlw >uiKrior nus 
dlajtmal sogmojt of die esophagus is to tbo 
groups of IjToph nodes In both sides 
of tbo r>«i. Tbo dnUjiago from Uw ro* 
nuiodcr Is nrfmdpally ckrAHwanJ Tlio main 
hTOohaHc CTunnels empty into the superior 
“ftlfastinaj nodes, the nodes about dw bila 



of lungs tlio lower medlaslinaJ nodes 
including tlami In tlw pulmonary ligaments 
tlut sulxjiapliragmatlc paracardial nodes and 
Uhj group wliicb lies in relation to tho 
brouclics uf tbo left gastric vessels along live 
lesser furvTJluro of tlio stonvacb (Fig. 10) 
tlnall) It is important for the surgeon to 
kem) in ntlnd that tho csopbugtu because of 
Its /mgilo structure and lack of serous cover 
Ing, must 1)0 iwndicd with much greater 
gentleness tluin tI>o stomach or Intestines. 
Its musculature tlw greater portion of whoso 
fibers are longitudinal is delicate and docs 
nut l)oJd Allures well Tho mucosa is iIk: 
toughest layer of tiro esophagus and much of 
lira strength of an esoplugcal ormsto/TVosis 
depends upon the integrity of this layer 
TI>o fimcilon of tho csoplugus consists al 
most cnlin.Iy In conveying food and liquids 
from tiro plrarynx to Uto stomach, A V'ohm 
tary contraction of tltc pharyngeal muscula 
turo and d)o associated muscles of the 
tooguu and floor of I ])0 mouth initiates dc* 
jdutitlon and forces d)o material which is 
being swallow td downward into the esoph- 
agus. An associated nerve impulse brings 
about rcla.xatkm of tho cricophary'ngcus mus- 
cle. Oneo tho ingested matter has enters^ 
tile esophagus, ^v-o factors aro brought to 
bear its further passage to tho stomoeh. 
The cUcct of gravity Is most important in 
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Tlie Esophagus 


By RICHARD H SWEET MD 

RicnAiuj Hartvooo Smtvct tcaj cdueaifJ ai Coiumhk UnicfrtHif d 
Uarcard Medical School tchcrc he note is on the faciil/y Trained in gewrW 
xurjjery he luu the abUdy ti> apply fttneni surfikal principlet to the tpedd 
phyuolaak: and anatomic conddkms found icUhtn the thoracic cavity. He has 
made many origlna} coniributfont to ctophageal surgery 


1‘rogress ia the xorglcai tnjuugMoast of dii 
orders affecting the esophagus is a inodena 
developEnent Although several {acton u'cre 
fnvolvra in the delay the most ilgnificant 
vva* tb© failure until recent veurs to over 
come the dlScultlef preeented bv the oeces- 
rity of operating through the open thorax. 
Of particokr importance was toe solution 
of ibe problcnu of maintaining control of 
the expansion of the lung and of securing an 
adeqiiate degree of oxygenation of the bmod 
during the operative procedure and iho early 
recovery period. The resohition of these dit 
ficulties U the rwuit of the utilization of 
krwjwledge of the physiology of the chest, 
which has made It passible to approach the 
esophagus with a* mudb safetv as an> other 
p^irtioQ of the aiimentarv tract 
*^thor difficulties vvdiich had to be over 
oooie have yirfded to the appUcatloo of 
iiKjwledgo accumulated from many sources 
and aptffiod Brst in other br*n^ of sur 
aery great progress ^vhich has ^ 
liilo in the fold of nutrition has made It 
to owcaw to 

of «Mmto «id 

to ll» tlMvAtioo pmluced by OB otsto 
taTbXi. As « resdt, moov pabrats whoso 
vmM fotmerfy ““ 

^MnataltiOK to surgical to 

tho moosgotot of tho 


postoperative penod so as to minhnize the 

torfdence of complications. 

Of Dcat Importance likewise in the ptog 
ress of esophageal surgery is the almost coo 
pletc elimination of tl» element of tafertioo, 
which fortncrlv « as responsible for the aa- 
Joriiy of compUcatioos and postoperathe 
dea^ Thu result has been h^ght about 
bv the routine use of appropriate antibiotici 
in addUioD to the improvements in op^tlvt 
technique and the general management of 
the case as a whole. 

For the surgeon, a thorough knovvled^ of 
the topographic reiatioai of the esophagus is 
importanL Tbo esophagus in its course from 
the pharynx to the cardiac orifice of the 
stomach traverses three Impoxtant regiotis oi 
the body the neck, the thorax and tbo ab- 
domen. In its course It assumes an hnpor 
tant relation to such structures as the 
trachea, the thyroid gland, the aorta, the 
great vesseis as they ascend into tbo neck, 
tbo perlcordimn, tbe inferior pulrocmarv 
veins the azygos and hemiazygos veins the 
vagus nerves with their recurrent laiyugoal 
branches, the thorado duct, the dlapbragni 
and the vertehral cohitnn. 

Of vital importance to the surgeon like- 
wise is reallzotioo of the fact diat the si 
terlal blood supply of the esophagus (Fig. 
18) is strictly segmental in distril^tk*^ so 
that when a resectioo is performed, adequate 
pinvlsian be made for the preservation 
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loch u thU bolds cnomioui quinlltlcs of 
food and tinlls only wnnll mnounts ul u time 
tnto ibo slcmucli Patlcnls MHnclin>cs dfs- 
co\\T ikil b) ilralnln^ or uilh chant,^ In 
porilkn, and often In luJJng large drauglils 
of liquid, they can force sonic of the lood 
down. But pain resulting from spasm is u 
rare occurrence. 

In the remaining ooc-tlilrd of lutlents Uio 
esophagus, tbougn dilated noser assumes 
the gigantic iiruportions of lluj first tsqw^ 
Farthcrniorc, in slurp contrast wllb tlw first 
t^-po in which tlic musdo lajer at tliu distal 
^ is atrophic, tho lower segment is not 
nnd) narrowed and slsowi a striking dc^co 
of bj-potrophv of the circular muscle filxT*. 
Abo\-o this fes-d the csoplugus thoudi 
nwdi larger than Dormal, ue\cr readies tlw 
csionnous she of Use first tjTXi. Wlien ob- 
tm-ed under the fluoroscopc instead of 
hemg atonic, it oppean hjTXTactU c but wdlli 
enotic peristalsis and often antipcristaltlc 
^a\ci cstaxling tho entire length (Fig. 21 ) 
Pjficnls with lliii form of iIh. disease at 
In tho carl) phases, txiKTfcticc cranii>* 
liU pain of esophageal reference usually 
fai ih i ted by eating. 



of caophiff 

* •bMDC 

^ “w Petitttltio tcttvtty 


In boUi t>‘pcs wlicn tlw disease is of long 
standing, and luirtladorl) in elderly patients, 
repLated aspiration of stagnant csopliagcal 
cuntenU into the tracliea and bronchi ma) 
lead to pulmonar) complications such os 
atelectasis pneumonitis and fibrosis. Al 
tliough man) of tlie patients ore able to 
nuintain a satisfactory state of nutiitioo, 
there ore titose wlio become emadated and 
rc<|ulre urgent treatment to relievo tlicm 

Patients with each typo of tltc disease 
luxe been observed over long periods with 
out clianges in the character of tlio condi 
Hon an<l there is no evidencu Uut one is 
actual]} tlio precursor of tlic otlscr 

As with on) lesion vvlilch causes a partial 
narrowing of tlio esophagus, Om degree of 
obstruction is frenuently increased in ro- 
sponso to emotional tensions experienced b) 
tho patient but Utcro is no cvid^cu iJiat this 
disease is basically ps) chosomatic in origin. 
In fact tho etiology Is unkisown. There Is 
alwap found, however a diminution or 
on aWmeo of tlic ganglion cells of Auer 
bachs plexus involving the entire length of 
tho esophagus. 

This alteration in tho intrinsic nervous 
inccluinism of tl>c csophapis Is in some way 
responsible for Uw disturbed nctiromusculur 



Figar# ai Ac h a Uri a of tho aopli**ia. tyx* 2 
compriring •bout cme-tblrd of tho cues. iloJerate 
dfUt i Hw i, bypertre^y of drcuUr mosclo Uyer of 
the lower segment, ipjuni and pain erpexicDcod, 
powUkli active but ■Iwwim.l 
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tHo caia of liquid* but for the j>ai«go of 
solid*, active wave* of peristai*!* plav an im- 
portant role The eofcry of food into the stom- 
ach may be dela> cd temporarily by a 
iphinotar like activi^' of ^ drctilar muscu 
kture of the lower esophageal legrrwnt 
There U no true sphincter muscle of tbo 
cordia. 


DIAGNOmC METHODS 
Hj® most frequent *)inpton) which point* 
to the esephagui as a source of difficulty U 
some distiubmu^e of deglutition, often so 
*Ii^t at first that the i»tient may gKe It 
little consideration Other lyroptom* toch a* 
eructatkm of material r.vaUovv^ pain ktfs 
of weight and weaJcnesi, are late manifesta 
tioai of letioni which cause obstruction to 
the pas*ag6 of food with or without ulcero 
don and infection. Fain arising bom escrah- 
ageal lesions consUt* of two types The ant 
is the result of esophagospa sm at or )u*t 
above a point of obitruction and is refened 
in a segmental tcuLtmer to the suhstcmal re 

^ to the back and sometimes to the neck. 

the type of sensation which mervooe 
has eocperienced from swaUmvtns too large a 
bolus of food, with temporary lodgment at 
some point in the esophagus. A rcasonablv 
accurate nredictioci of location of an 
esophageal lesion can be made from the 
Imcl beneath the stemom or in the back to 
which the pain It referred The second type 
of pain Is continuous and deep and is feit 
wltnin the middle of the ch«t or In the 
beck. This is due to invasion of the pen 
etophageel mediastinal tissues b> tunsor or 
to too eitesislon of infection with the produc 
tioa of perlesophagiti* or mediastinJU* 
RocntgeiKigraphy Evct> potiont who com 
platrn of dysphagia, no matter bmv intig 
xjiBcant it may seem, should be examin^ 
with a contrast medium Examination of the 
eto pKa gtii while barium is being s'vallowed 
frequently lead* to encai^ suspicion to make 
hit&r investifiation by eaophagoscopy Im 
perative, if it doc* not prove the prcseoco of 
esophagi dbease at esnee. It i* important. 
howev«- th^ die physician wfao refers the 


that a dlsorSer of the tssophagus I* 
jj^jpected. Otherwise attention is liWy to 

^^oc*nttated on the stomch 
j ^ oft/T a cursory inspeetbo of the do- 

cw oft® b, wh® 


I the roeDtcoiiologist should make 


esophageal disease is suipecfed. This possi- 
biiitv Is further enhanced by the fact tiat 
blU of tissue from suipidoai-looldng sreu 
can bo removed for hWologic 
An fisophagoscopfc euminatioQ sbodd be 
advised in every jxitient in whom the dia- 
ical history points to on esophageal lesioo, 
especially if tbo rocntgcoograpfalc flDduigi 
are tnco^lusivo or negatK'c. If this ptecao- 
tlon is not observed, the ojjxxirttmity to a- 
tablisb an early diagnosis, partfeuUdy cf 
carcinoma may often be miiied- The pa 
formance of csophagoscopy and the use of 
the esophagoscopo tor Id^ treotmcDt Of SJ 
a means of directing the passage of bougia 
for dilation of a strlctxiro require training 
skill and experience. 

MCGAESOPIIAGUS (ACHALASIA) 
IdiopcUuc dilatation and hypertrophy of 
the esophagus, the most frequent disorder of 
this organ ^tcr carctooina, ist conunonly and 
erroneously spoken of os cardiospasm be 
cause of the false concept that the coodiden 
result* from muscular spasm at the cardit 
The coodiUon however is in fact a disease 
of the esophagus and has nothing to do mli 
the gastric cordia. Furthermore, it is oaf 
primarily due to muscle spasm nor li spaso 
on outstanding durocterbUc in e\m 
stance. It mav occur in in^vidual* ot ao> 
age It has been observed in infants, but it 
may not become obvious until old sge- h* 
the maforily of patients bmvever It be* 
come* troubleaome in early adult life. 

Two type* can be recognized by the dif 
fereDce* in their clinical manifeitatioa*, th* 
roentgen ray findings and the anatomic chw 
aderistia os danooMbrated at the opentisg 
table. In the more common vsjriety cc^ 
prising approximately two-third* of me 
cases the esophagoi except at the lower «» 
is enormously dilated and hypeatrophied. In 
the distal few centiroeters, boftover there 1* 
a striking uarrowlDg with a diameter often 
no greater than that of the little finger In 
this narrow segment the muscular layer i» 
thin and atrophic, in thorp contrast with die 
hypertrophy of this layer above. 

The roentgen ray eiaminatioa in patients 
with dilatation of this typo portray* the n*r 
rowed lower end of the esophagus and the 
largo dtmensiocs of the mafor pt^cen of tbo 
organ which will often hold a quart or mote 
of liquid (Fig. 20) In addition, when ob- 
served under tbo Suorotcopo, iho esophagus 
is found to be atonic with almost compi^ 
absence of peristaltic activity An esophagus 
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flfBf* A diasrain ol the »tef» m ruiuon erf a dhertiruhun ci th® phan^njcoetopluseal fiiocdoo md 
cl liw resohlas defect a, Inctikxs ihrou^ the nuncular U}Tr ctnapjcti-d The mocou it oot >ct cut 
<17 Bturo placed at the upper and lower emit of llie imucle lontion. Note the rrtJJctioo erf the nmacularf*. 
K lacidaD U the bokou b besuti- TIk- EtU tnucaaa) wihue b UeiL the u-ewd suture b la place hot not 
^rd. c. The d{\crtlcuhan b retnosed mueeaul Miture b cnoltnucd. d. Clot ure of the mocotal layer b 
®®*I^elfd. Ttw Iru totore (fl the iitutcle layer b io place bat Dot >ct tied, e doTure of the nnucle laytf 
b ocpleted. In ctu view of ibe ftetil of operaUoa before clmre <rf the u ouoJ. 


^T*crahcKi may itiH bo of v'uluc for on oc 
patienL 

or true diverticula developing in 
lotfer ejophagua arc of raro occurrcnco 
hey einerge thiwgh a weak point in the 
coats Just proidina] lo the iphinc 
wwtT mediastinal segment of tiro 
Thus they lie several ccntimelcrs 
™ level of the diaplirogm, a fact 
Wn H ^ ^ frequently used dot 

eplphrenlc dlvotlculiira,'’ Syinp- 
•bo dyiphaglii, reeuiglU 

w ho togetted fo^ suDstcnial 

and sometimes lots of wel^t 
iDttsrfercDco with nutrition. Their 
j ^ easily and safely accomplished by 
tu*] Iraiuthonuic operatloa, Tluj ac 
Ihe . *®timlque In the handling of 

itself and the cloture of the 
’ ^ ^hlc b remains in the esophagus 
removal of the sac are Iruntical 


with Uic technique applied in the treatment 
of those of the pluryngoesophageal tv^pe in 
the neck. 

False Diverticula, Diverticula of the so- 
called traction vTuicty (Fig. 24) ore pro- 
duced by die pull upon the esophageal U'all 
of a dcutrizlng ud|acent inflammatory proc 
css utually tuberculous lymphodenltij in the 
subcorinal region of the mediastinum. They 
often consist merely in a distortion or sharp 
angulation of the side of the esophageal wall 
which becomes adherent to the nearby in 
flamed lymph node*. In the typical case, they 
produco no symptoms ond ore discovered 
during routine roentgen ray examination of 
the esophagus. No treatment is necessary ci 
cept in the rare patient in whom a calcified 
lymph node may ultimately ulcerate into 
both the esophagus and the trachea or a 
bronchus with the development of a fistu 
lous tract between the two organs. In such 
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control the lotver •egmcnt which ii dmr 
siciariiac of thi* dhtcare. It wa* Hunt who 
propwtod that megaesophaguj rcsulti hem a 
lack of tbts nonnoT cooniination between tho 
mouth of the esophagos and the lawet *cr 
meot, loading to a hUluro of tho latter to 
open at the proper rocment after deglutition 
i» initiated For this phenomenoo no pro- 
posed tho term achalmia 

la a large proportion of the natienta a 
favorable terponro result* from dilation of 
the lender csophagu* with the fntlrostallc 
dilator or a mcrcurv bougie In manv m 
rtancoj a tingle troabnent is followed bv 
ftriking icBprovcment or actual diiappearanco 
of the tymptoiru often for long period* In 
other*, tho lespotue ii either Incomplete or 
of limited duration and retort mu*t bo had 
to mrgical interi.'enticHJ to bring about fur 
ther relief The procedure to be emplovcd 
dopendi upon the anatomic typo of the lo- 
tioa involved. When on obviou* hypertrophy 
of the distal ctrcular muKle fiber* exUt* the 
d>sphagio can be relieved bv making a km 
gltucKnai IncUIoo completcry through the 
thickened muscle layer down to I^t not 
into the mucota (escphagomvotomv ) In 
the group of patients wlu have a thin 
walled, airophlc tegmeat at the lower end, 
esophagoplastv cooslttiag of a len^wlse 
(ncidon tmough the CK^hagoal wait in tlte 
conitricted oroa followed bv a circuinfer 
eothd cioiure of the opening oacamplUhet 
the tame rerult 

Permanent relief of dvjphagla con bo 
brou^t about by lurgerv out It is not potti 
ble to restore the esophagus to a normal 
coodition. Although tbs degree of disten- 
tion. of the esophagus decreases, often to a 
jtrildng ertent, after the operation, the his- 
tologic chingea charactcriitk. of the under 
lying paihologic process r«nain unchanged. 


aiVERTIOn^V 


Diverticula of the esophagus ore usually 
molen of a* befng of the pultlon or traction 
according to their supposed eUolo^ 
liSgroand- Only the former however Is a 
^tvcrticuluni. The other Is a false or 
ryteudo diverticulum, resulting from the 
faction of an adherent adfacent Infiamroa 


Pulsion diverticulum of 
the (Mptagn, cMairt o£ • 

^ of toucosa and sabomcosa 

^ a vSened portion of tho muscular 

to th. lo^v« o£ tb« 


thoracic portion of the esophaM just above 
the diaphragm Hiaryngoeso^geal dner 
ticula f Fig. 22 ) ore much the more frequoA 
Tho diverticulum arise* from the potioior 
pharyngeal wail just above tho ciicopharya- 
geus muscle and, os it enlarges, extends 
downward behind tho esoj^gus oftea 
\eortag slightly to the left as It desceods. It 
may assume large proportions over a pertod 
of year* The svmptoens are characterized 
bv varying degree* of dyspha^a, regur^ 
tiofi of food (often that coosumed m)f 
prevlouslv ) tho occurrence of peculiar snd 
often embarrassing noise* In t^ nock and 
throat during deglutition and, ultimotidy la 
the vcx\ largo ones, serious intexferesice widj 
nutrlticn b^me of the difficulty in s*’*!- 
towing as a result of compressi^ of die 
osophngui bv tho ovcnlistended pouch. EB- 
erb patients sOmoUmo* osplrato nuieriil 
into tno iracbca. Couj^i from tracheal jrrft*- 
Uoo U a frequent symptom. 

The Ideal surgical treatment Is eacssiao 
of the IOC UndCT the prophylactic pmtec 
tloQ of pcDlcdlin and *trrptoiD\ dn, and wjth 
careful surgical technique, this con be ac* 
compUshed in one stage with a miDimum of 
Jnc-ons’cnience to the potiojt (Fig 23 ) Uo 
dcr unusual cimimstauccs of poor gcaaeral 
condition, or for other reasons, the twCHitage 



Ftftirt 32. A roetOgctnocrsn luda aha iofc*- 
Uon of h*rintn, ilnywin# a I«Be puktoo divertfctjianJ 
of tb* pkcryneoMopkafeal jtuvtioo. 
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tioD cnsocj, {t cnluiuxxl 1)> tlw cdctiu .md 
oopKagitii nhich soon ilcMlop If proinpl 
trritnunt U not Instllutcxl scctmiLir) peri 
ewpfugiUj, mctUoslCnilti jnil cinp)ctru muy 
dcNclop. EotI) tn tiw manugcmcnt of stich a 
case, U b important lo dctcmUno from tlic 
Hmlal hUtor> or tin; use of rocnlccnog 
npfi) (he size, shape ami clcmiU of tJu. for 
bo«J> rocnlpcnop’am vsHll csla1>* 
(be lotion If tito ohlect is radiopaque. 
A oegati\o Bixling, ltouc\xr is not condu 
she and must ho supplctncntixl by i'so])ha 
goscopic examioatioD in (Ik* Irapo irat onb of 
mdiag (ho diagnosis l>ut also of rcmcnlng 
(he dD^ect The nujorilx of foreign bodies 
can bo rctnm-cd b> means of ins(rumcnla 
tkn through the csQplugosctq>u. In somo 
mbenU, however this h l>est accomplUlicd 
by pushing the ohfect into tho stomadi 
it will probalilj pass thrutjgli Uuj 
rananidcr of the gaslmintcstmal tract willi- 
out difflcaaltj Esoplugotomv is rardv Indi 
cated but should be appUctj vsitlKiut hesita 
tioD if dilEculUc* aro encountered with ll>c 
use of other methods. 

If the impacted ob|cct is knoven to be a 
of meat. It can usually be disUxtged 
E'®»pdy b) llus administration of a 5 per 
^ ttluUon of papain wliich softens and 
“joefics the bolus so that it wifi pass on Into 
thestomadi. 


INFL.VMM VTOR^ LESIONS 

Qicmical Rums with Cicainciat Stenosis. 
The ingestion of caustic liquids in (Ito form 
of strung acids or allaJis causes severe 
clicmlcal burning of tiio esophagus, often 
ultli total destruction of the mucosal lay'cf 
Tills results ultimaicl} in tlie formation of a 
stHcluru as tho acute inOammator^ reaction 
sulisidcs and is replaced by cicatrixalion 
The estent of such on injury deixmds upon 
llto amount of Ihjiiid swallowed, its concen 
tration and tlic rapidity of its passage 
through the csoplugtu Victims vary from 
tliosx with one or more sltort areas of in 
voKcmcnt, usually at tho lower end, to tliosc 
with complete (Icslniction and dcotridal 
obliteration of tlio entire csoplugus from the 
pluiynx to tho cordta (Fig. 25) 

The immcdbtc treatment consists in ad 
ministering the appropriate antidotal solu 
tlon und comliating llu3 pain shock and de- 
hydration. During the acuto phase of the 
injury the administration of M^corten may 
diminish the degree of sviclling and the 
scv-crity of llic ioBammalory ch^ges. The 
usual precautions required for the employ 
meet of this drug must bo observed. 

Gastrostomy may bo required in order to 
maintain nutrition. If tho uimage is not too 
soverc, ultlmalo obstrucUen may bo avoided 
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E«ophogus 



dvpmMon ( dfwticskca ) 
A 



Fifwv 2-< A. Dnt«Tn« i tr»rtk» dlvm 
ihcrrrtog fuBns:i'«i»P«i dirtnrtlan erf tfao wall 
erf the cK^rfutfoi pcodoctd hj the puH of adheriMB 
to toflmg d »jbc»rfai»3 bTuph node* (T<sn»- 

coi,J aaJ Sweet, B-S- Dt*«*e»<rf th# EeMshagm) 
B. A ronrfgeoogrttn ttuc rti o o erf btifom. 

^tgrmoM • trecti® djveetacoiuni irf tho 

g,oph*fm in th. •e*^^ 


. p«aont, • diiwt "“P^' of tfa, ™ 
,1,^ » tbomotomy toew™ ^ M«=o««<^ 
it poirible to doM Iho ajtala tract. 

THAUMA 

Inhiry to Ow by 

i_fr^r«r« and U •>=»»• a!wa>a aarodatod 


hand, may invoKa the esophagm wUkwt 
much dxt^gc to adjacent structures. Is 
such patients iinmediato direct equeuraerf 
the injured area may make It possible to 
deal ^vith the laceration in a sadsiictcsy 
manner and prevent the prolonged diwhflity 
which resuJU from fistula formation, 
tho attendant infection of the neck or medK 
astlnum. 

In nonmilitary practice the roost firetjofnl 
source of injury to tho csopha^ is tii re- 
sult of perforation either with the esopbago- 
scope or more oftcsi, as a result of tttanpti 
to pass a bougie. The most frequent tits of 
Injury by tho csophflgoscope is tho cetvlcsl 
area. The locatiai of p<^oraticn5 by in- 
strumentatioa with a bougie is usually just 
proximal to or actually through the area of 
coostrictioo whidi it is intended to dilato. 
In either case an early operation to sotorc 
the damaged area should be considered. The 
majority of small injuries produced by the 
esophagoscope ho\v«% er hool spcntinn- 
catily aiwl if the element of infection is njia- 
imixed by prompt and adeouato administi** 
tion of antiblotto pexiesopnageal abs«*s«* 
and levcTO mediastinitis rarely devefcp. 
If such an abtceis should occur bcn'i’evcr 
drainage through tho neck or by poatfrioi 
medlartinotosny is neemory 

Spontaneous rupturo of the esophagus 
soroetimes occurs as a cocopUcatiou of vio* 
lent attacks of Mwiiting refuting from sod 
den compresston of an overdistended itcrfD- 
acb due to oitcrnal violence tuch as a f*U 
from a height Tho rupture always develop* 
in tho lower modiastiiial segment and is at 
tended by the sudden development of er 
crudaliDg pain in the knver portico of the 
chest with radiation to the ba^ If the coo 
dJtioo is recognlaed promptly an linmodirfto 
operation to dose the defect is curative. If 
untreated, howevtar a mediastkuLl abscen 
develops which may perforate into ooe of 
both pleural cavities Surgical drainage thei 
becomes nacasiary and a prolonged ilinco 
ensues usually complicated bv the presence 
of an esopha^jpleurocutaneous fistuU which 
may re<mlrB an additiooal roerotion forf 
closure, il» mortality rate of this coodltioo 
is high. 

Impadion of a foreign body in the eso^ 
agui may result in perforation, either be- 
cause of ulceration through an area of pres- 
sure necrosis or by lactsration prodneeu bv 
a sharp edge or point Manipulative attempts 
to remove the ol^cct are aUo a freouent 
source of injury Impaction of a foreign IxKiy 
may also cause obtiroctioo which, if infec 
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attl iho Hummer VInion i)-mlronio arc of a 
praaocTOoj njluro. In fact, cardnoma of 
dKiimT end of iho isophagm occun much 
more frcqucntlj amonp \comcn than among 
mn. nbcTcai In the loner moiilugui llm 
mtno Is liuc. 

nie ln\tihcmcnt of Iho csoi)luj;us by 
ipedBc infections, sudi os tnbcroilosis 
fjphiHs and actmomveosis, is a raro occur 
raxe in iho present a»> No dlillncti \‘0 sub* 
jecth-D fjTnptoms aro obscrv'ctL TIvo dUj; 
posh con rarefy be cstabIhlicO vdlhout Use 
lid of hhlologic studies of biopsN or aulops) 
spmmnis, The treatment should be dircclcil 
bmrd the control of Um gciieralircd in 
fettion by H-hateser mcaru ina> bo indl 
cated, inchiding the use of penidUin and 
streptnnjTin. 

Esophagitis and stricture formation some- 
tnna snere enough to require surgical in 
tmentlaa, is on occasional compUcalion of 
tdetodenna. 


VARICES or TIIE ESOPIUGUS 
Esophageal s-ariccs arc the most frequent 
cttso of massh'c bleeding from the caiplia 
pu. They dc\clop in patients with portal 
BJpeUailon, dth« from thrombasii of the 
or splenic N-dns or from dnhosis of 
™ IntT The diagnosis suggested by the 
of copious \-otnillng of bright 
“ood can usually bo coofirmed b> roentgen 
t*y vlnialiiatioo after the Ingcstioa of b^ 
^^^pds cooditioo has been tbo subject of 
study ta on attempt to elaborate a 
~‘™ctory method of treatmenL Injection 
soCT^g solutions directly into tbo 

'-eiru. which can bo effected 
w “ophagoicopc, has been tried 
'^tadlffcTOt success. Orrtain surgical op- 
as splenectomy llgntloo of tlw 
interruption of the perl 
^‘«geal ve^ have proved disappoint 
ti» rr„SJ^ advance in the management of 
bv ^ hi recent >cajs 

prodndng a shunt of tho portal blood 
ven^ syrtem. either by 
between the splenic \cin (after 
and ^ left renal vein or by 
and dw* between the portal vein 

®** of fistula) Tho suc- 

ttn of a,, arises from tho reduc- 

'ddeh fn within the dilated veins. 


ItENlGN TmiORa 

^ ^ esophagus oo 
but when they ^me 



Flcure 27 A n)ciils«»Br»riJ made after tos*»- 
ttoD of barium, show lag the defect produced by a 
tdan)>ocQa of the CTOpbagna 


they may cause d>‘sphagla sc\‘cre enough to 
require surgical intcrventloa. Solid tiunon 
of a benign character aro encountered xome- 
wdiat more frequently than c\‘Sts. Tho diag 
Dosb Is usually strongly suggested by the 
X ray examination made after Ingesti^ of 
barium (Fi^ 2r7) In somo patients tbo use 
of tho csopnagoscope may 1 m necessary for 
confirmation Tho tumors are usually leio- 
myomas or fibromas. Lipomas are seen oc- 
casionally and c)'sts, often of a congenital 
origin, may be observed. Some of the solid 
tumors hang from a pedicle and con be re- 
moved through the esophagoscope by using 
a snare. Others grow within tho vvall of the 
esophagus and their removal requires a dl 
rect surgical approach to the region In 
volvedL 


JIAUGNANT TiniORS 
Sarcoma of the esophagus Is a rare tumor 
In tho cervical or upper thoracic segments, 
where striated muscle fibers exist, a rnabdo- 
myosarctma may occaslocially be found. Lol 
omyosarcomas may develop at any level A 
lymphosarcoma of the esophagus may be 
seen on rare occasions The symptoms pro- 
<hiced'by these leolani ara. not characteristic 
and the i ray appeamneo miy not be bdp- 
posIUvp dlagupsis c^m bp established 
biopsy^ori eramfni^jbf the 
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by bcMjgicnage repeated at interval* ai re 
quired. In order to facilitate the poisaoe of 
tne bougie the patient should be niada to 
rvvflJlcnv a silk thread os eadv os possible Id 
spite of the relative success of treatment by 
bougienage, many patients finallN develop 
such a tight stricture that either the Heat 
inent fails of iU aceompUshment or perfora 
dons result When it becomes nppanait that 
dilation is either too dangerous or too on- 
re^va^d^^g. the patient can be cured per 
maneotlv by reconstnicttve surgery to es- 
tablish a new passageway from me phanm 
to the stomach. This may be accoropUshed 
by partial esophagectomy with primary itt- 
tftdWaclc MOphaTOgastric anastomosis or 
in some instances, by substltutioD of a seg 
roent of }efunum or of tJw right half of the 
colon as aV>*pa**tog procedure without the 
removal of the esophagus Either of these 
techniques ii superior to the use of tJ.tn 
tube substihjtioo because of the tendency 
tho latter to fonn strictores and because of 
the time required to complete them 
Koosped^ Eaophagitu ami Uiccratioa 
LocaHsffd areas of inflammation oot due to 
any recogoixable mechanical or chemical 
trauma occur ectuaO) more froquenU) than 
was fonneriy tuppos^ The eOologic factor 
cannot always be determined. E^hagitts 
may exist as a cconpllcatioQ of acote phar>*D 
gMs. It has been known also to restut fr^ 
agranulocytosis foUowtng the ingestion of 
sulfonamide dru» (Fig. 26) It may be 
found at any levm tn the csopKagus but it ia 
molt frequently encountered to tho lower 
eni whore It is usuaHv associated with the 
presence of a short esophagus and tfaoracio 
legmoit of stomach- It Is umisuai for esoph- 
agitis to oermr as a complicQtkm of an eso 
agenl hiatus hemhi of the acquired type, 
i^wation, sometfeDea considered of the 


peptic variety is a frequent occurrcoco in 
the esophagitis >>hlch develops near the 
Thw ulcerations ma-v develop in 
gpnmnlfm i gastric mucous membrane \^cb 
extends upward from the cardio into the 
eKKjhttgus, but they firqucotlv invoivo the 
fflubosa of the esophagi i^if ^ woIL Tho 
,ymptom, «ro ptb>, ^often of • duH gno^ring 
nrfmea to il« fulatoMl or 

tifc mild to KWOT dogree* dy,- 

Xg!,, tbo ^ 

L!!^^and societimes hematanesls. Treat 
is^totory and toedldnal at first. If tho 
vSraaa a problem, one or more 
Some case,, how 
ia ^ formaUoo of a 
!^ttire roused by the drcamfercotial 


velops in tho nicer bed as healiiig of the 
uketuted area progreMet. Attempts to o\-er 
como this difacuTty by the pastas of 
bougies if not disastrous because 3 per 
foratioo, are ineffectual because of tie 
prompt re-fonnation and contractioa of scar 
tissue Under these circumstances a resec- 
tion becomes ctecessary An occ^kmal inh- 


cabon for resection also is the occuntnee cf 
severe bleeding 

An nnportant form of ckroaic csophagitlj 
seen almost exclusively in women bqeod 
middle age is a part of tho dinlcal coodi tkn 
known as the Plummer Vinton st/ndnmi. 
Patients who exhibit this picture erperiax* 
dvtphflgin opedahy for solid foods, wirici 
berime lodg^ af tno mouth of the csc^jhs- 
ffu*. to which the stenotic process is cco- 
fined. Ease of fatigue which accompanies the 
conditloo. is due to a sideropenic (iron de- 
fiefenev ) anemti of long duration- The mu- 
cosa of the mooth, pharvTJ’t and tongoe tnsr 
bo pale smooth and gliitenint T^b litter 
ma\ show fissures and tupexfidfll erosioos 
ivitn a tendenev to leukoplakia- Tho ildn cf 
the vulva and anus nuv present a sfsnkff 
oppcctranee There U ujuaDv axdilorhvdrU. 

There U stroog clinical evidence to sng- 
gest that the mueosol changes in the retro 
cricoid segmeit of the ^phagos in potiesh 



figvrt S6. A lartUfewgrtn tasda otter laflEa* 
Hoc of htriura la ■ peUest with ksmuioc^tio 
with r«miltiztg otftrlcU} *trcti« of tb* 
aopttMgstt. The sannoiocytMis mi oned ^ {oxa*- 
tkn cd M 
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D pilUbU lluU ilk. povilbic bcTU-fiU uf kur 
gical Imilmcnt Jkxilil l>c offmsl to all if 
there li a rcJiooaWo prospect of n*n>o\‘lnK 
the growth and rc-evtalduIilnR live coiilliai 
ily of the alinuTitars canal 1)\ anoitomosii 
The opcralion li planninl lo iHdJig alxrul a 
cure in llw rclatl\cl> ftn\ favtirabtc cowa 
but, of criual importance it »lk>nld proWde 
the nuifamim relief of dUcomfort m tlw. 
larger group of jutlcnli uIiomj disease ii Ik. 

C i tlw hope of cure \ raj treatment li of 
led \'alue as a rmilkM of palliation 
and has produced few long siirvi\ali In i>a 
dents u-llh pnned carcinoma of tlw csoplu 


g«- 

The technical problem In tlw surreal 
managirmcnt of carcinoma of tlw csoplugm 
'arte somwhat from orw lc\xl to unollier 
It fa DOW poinblo to resect the growth 
and re-crtahllsh cootinully so that tlw pa 
dait can eat in a nonnaJ manner in c\ci> 
«*e In which the growth Is resectable. 

In the cervical segrnent of tho esophagus 
growth can bo removed and a flap of 
turned in from tbo rxcck so oi lo mAe a 
n^lincd tubular substitute for the excised 
psdoL The operaboo is performed in Iht> 
By this means, complcto restoration 
of nmettoQ can be brought about, but it Is 
spplicable otily tn earlj faiwablo l>o» 
tha fact that not a largo enough 
of regional Jjinpb nodes can bo ex 


edder Torek procedure which per 
cKdy rekbvrij W rescxdoo of tlw 
Powth and mads no provision for excision 
^ regiomil Ijmph nodes, n>- 
vn u ^ ® small number of long sur 
Furtbeimore, because Jt left Ow nj 
a proximal esophagostomy in the 
^ ® gastrostomy for feeding pur 
provided a most inadequate degreo 
even If the tutgetm succmlcd 
oms^cting a substitute esopb 
da plastic procedure or by 

of . utgminl of the leju 
operattoq U therefore 

of thi^ advtmce* in lurgety 

radlod resection of the 
of tl» wide excision of many 

lymph are possible. 

At t^lLz 5® of the thorax, 

tfawity rf restoration of the con 

ttdwii. Tlw « ^j®°pl“gog^trlc anastp- 
be technique 

»caHcn of the growth. The op- 


eration Is |>4.rfonncd througli a left llwrac-ot 
omv incision and Involves opening tlw abdo- 
men h) inching the dlapliragm in order to 
Kafn iccrss to tlw stomadi, which most be 
pnihxl 111 ) to mivt the proximal segment of 
(III esoplugns for tiu. pcTfomuncc of tlw 
amivlmnosls aftiT tin. grnwlli lus )k‘co re- 
moved OciKmding tn)on tlw location of the 
tumor and tlw lexcl at which tlw esophagus 
must Iw sevi'fcd, tlw anastomosis is made 
iJiIht (mt I)l1ow or just aboxw tlw aortic 
arch. In tIu. ran. patient In wlwm tlw tumor 
iii\oKi*s llw superior mediastinal segment 
uf iIh. csoidugus an additional conical in 
cislun must be made und die stomach 
brought up llirougl) die cliest und into the 
neck, liccause of tlw necessity for cutting 
across tlk. esophagus in tin. conical seg 
ment (Hgs. 29 and 30) \n altcrnatlxo ledi 
dw use of which Is now being ex 
plored in this group of eases, is tlw subsUtu 
tion of a long sc*gnient of the colon {Fig, 

ai) 

Cardiwma of tlw louvr csoplugus and 
cardiac end of tho stomacli is treated in ex 
Qc()> tlw same manner as tJut orislog at a 
lilghtT level In tlw tlwnu, wUh dw excep- 
tion dut nwru of tlw stomacli must be re- 
sected with Uio excised segment of csopha 
gus. TIk caoplugogostric anastomosis In 
(Iwsc padcnli is mAlo at a relatively low 
level in dw chest 

So far as late results arc concerned, there 
Is already enough knowledge available from 
\Vtt) eipcTicnccs ol potienli xvboso operations 



Ftgur* S9 A dl*gr*m ■bowinf a jtep In resec- 
tion of tbe ceopha^ far carctDcana of dw 
tlwnuSo portkxi, uilh blgb Intnthcncio (sipn- 
aortlc aicta) ■naitooxMli. 
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•fter Us removal lo the case of lympho- 
matoos tumors, a favorable temporary n>- 
spcaua may result from x ray treatment 
Cordnorna of tJw esophaguM compriiei 
the ovenvheln^g majority of malignant 
zteoj^asms of that orgam In fact tb« most 
frequent letlcm of any kind in the esophagus 
is carcincHiuL It may develop at anv le^ 
'within the esophagus but the most frequent 
cite is in the ^dula haH In the krvver end, 
a certain amount of ctafurioa results from 
the fact that approximately four out of 6%** 
growths which invade the cardta arico to 
^ stCEmach, are admocarctnomatous and 
are not actoilly esophageal in origto, al 
though the lower legroeot of the esophagus 
is usually invaded. Carcinoma arising pri- 
marily to the esopha^ itsolf it typically 
cpidgTDoid histologicany but the degree of 
nuilgnancy of these tumors is of a high or 
d« In over 70 per cant of the patients in 
whom resection of the growth can be per 
formed, motastascs to the regional lymph 
nodes are already present EitcnsUm of toe 
growth in the wnll of the esophagus is often 
wide and iovolvemeot of adjacent oroans by 
direct tovaiiCHi Croquently ocenn rrf^vely 
early in dte prograsion of the disease AU 
ixme of cure therefore retti on the estab- 
Ushmeot of an early diagnosis and the 
prompt resort to surg^ca! exUrpatiocL 

caaet of the disease is i^dkms and 
its develoinrvcnt is weD advanced before the 
padeot is aware of any abnomulitv The 
first symptom is dyspha^o, (rften intermit 
tent, depending upon the ptoilcaS prop- 
ertio* of the food tngestod. As the conditiac 
advances, the oDcrCKUrhm«it upon the lumen 
of the esophagus increases and to a rclabvdv 
abort time tte patient finds that onlv soft 
foo^ 'viil pass {«nvQ and Snaliv nothing but 
iiqoidi In the late phase of the disease, poto. 
uhich is of two types, may be arperi«rnoed. 
The first is that which resulU from local 
diitootion Of muscle conlractKin just above 
the level of the growth and Is the result of 
esonhagotpasm It is referred to a somnenlal 
to the nibstemal regk». radia 
tion to the back, and soroetones into the 

aecL It may be high or W d^dtag 

uooa the W of the tnr^ to a given sob- 
The second type of pain b a sto^ 
discomfort felt de^ witbta the cb^ 
This is the result ^ the dl 

nr the development of p^ewph- 
^ Ulcenofag 

i^ected lesioo- 



^ A roe&tfniogrsm msd« after iafeetkn 
of barium, tixm-iAg ta sonuW filHng defect, dane 
teristic of cansocma of Um esophsgus. 

In the majority of patients a roentgeno- 
toram made after tbe iogestioa of banmn wjQ 
ocsnoQstraie the characteristic irregular fill- 
tog defect, usually annular in extent, tox-oh 
tog the esophagus at whatever level tlis 
tiraaor may he located (Fig 28) If the 
growth happens to be an otriy one, the a-ny 
ffiuimtoAtios may not prove to be cODclu 
ctve. In any such patient, if the historv rug 
gests the probability of an esophageal latioo, 
it ii mandatory to perform esopoagoscopy 
By means of ezraoscopic eiamlnatioa, a 
dia^oeis can usually be made Avith cer- 
tainty by obtaining tlsiuo for biopsy It 
should be pointed out, however that Atnleo 
the grasp the forceps Is deep it may hap- 
peo that ooly surrounding tofiaffnnatory tti- 
sue may be obtained for histolo^ ito<fy to 
such an instance the procedure saotdd be re- 
pooled or resort maoe to surgical eiplora- 
Uoa 

Bocent experience has sbosvn that cyto- 
logic studies of material obtained from the 
esophageal lumou by washing with saJine 
solotioc result to a high peroentago of posi 
tave results In tnaw tnstances the employ- 
ment of ddi roothod elimloates the need for 
eaophagoscopy to establish the diagnosis. A 
negative re^t, however must not bo aa- 
lumed to indicate the absence of this dl*- 
ease. ' 

The ultimate fate of patients with carol 
noxna of the esophagiu is so hcmeless and 
their plight during the last daya or theif lives 
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Vigun SO A roectMDOgruD m*da pottopo*- 
trvT^ after iogectloD of barfuin. ihowtaf bigb lotn- 
dunde e>oplugDs.tstrtc anjjtoauslj wltb fuodtu 
of the «tiimai4i 1 q the apex of die chect 


were performed five or more yean before 
the obfervatlooj were made to demons^te 
that there is hope for cure In an appreciable 
number of patients with cardnoma of the 
etophaguj 

In an expcrlaice of over eighteen year*, 
it haj been demonstrated that, given favor 
ahle cases with no evideoce of lymph node 
metastases, at least 34 per cent of the pa 
tlentJ who have had a resection of the lower 
end of the esophagus for cardnoma and 23 
per cent of th^ operated upon for a car 
of the mldthoradc legmont have lur 
vived five or more years after operation. 

Tbare is reason to believe, therefore, that 
the long term results following resection and 
primary anastomosis In patimti with car 
cinoma of the esophagus are os good as 
those for resection of anv other portion of 
the alimentary canal, with the possible ex 
ceptlan of the rect u m . 

As with cardnoma eisewhero, a large 
nmnber of the peUeutt who h.v» had lo- 
jcctlon performed wlH ultimately succumb 
eiSu of recuirmt or moUiUlic dii 
In Ihii group tbo oponrHon^ rr««v 
Uon •nd fatn.£oraoic oophago»u«o 
i, to w 

a^Slo .t to pi«®t tim. In to 

nf to» naaentj a reonirenco of to 


Csrvleal 



tomoils. The result is that the patient cdd- 
tinues to eat In a normal fashion as bog a 
ho survives. 

With those patients whose grovTtb emoot 
be retwrved, me interposttion of a seement 
of the colon between the cervical esophaw 
or the pharynx and the stomach, foDowod oy 
InteDsivo lindiation of the tumor appesn 
to be a satisfactory means of ameliontiaa 
Further eocperleace with this method Is re- 
flpired before final evaluation of its efflctcy 
uom the standpoint of survival can be made. 
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Uut i greater iKvObpoJiUon lo RAitric nkvr 
ctijij ia iheso Amiran njU\v» In llw high 
•Iblndcs, \a5CuLir anil l>cnutlc factor* a* 
ueB as chronic occupational stress, ituy 
pJay a most important role In the cHlopa 
ihology of gastric ultxT 
Tho stomal ulcer U generally ratcil os oc 
omfag In 16 to W per cent of jwtienls 
foOoM'tog gaslroenlcrostojny Viliile fallow 
ing tabtoul resection it lus a lower Inct 
dace usiuliy rated os arourul 0 l>er cent 
Tbe Incidence of perforation in cows of 
peptic ukcr is estimated as from 6 to S per 
ctnt and of rccuncut acute perforalums as 
1 to 15 pa cent- Tiro inddenev of lieowr 
riugc Is much liigher s’arying according to 
dlfeent obsenen betivccn 5 and 23 pt*r 
cent The risk of later hemorrhages is 
greater In patknls who lu\o liod more Uun 
one bemorrhage. The belief that a greater 
lacideDce of ulcer activity occur* in the 
rpniig and fall uawn* wiilt an jnparmt 
inddcnco of hcmorrliagc from Ortober 
twwigh January lus become a InidiUon iwt 
taft PTO-Cd b) repotted Oallilla It iJ 
Pwibie that many ^tric ulcen art un 
tlu^racd during life because of the bizarrv 
sjTBptnaa which they present 
AMtomy know ledge of the anatomy 
WM supply and Inocnaiioo of tlu? stonuch 
and doodeaum is fundamental to on under 
of the basic features of tJje disease 
«icti an understaiKilDg is also important In 


exaluating tlit xorious mtdiotls whlclj have 
Ikxti employed to treat peptic ulcer 
TIkt stomacli lie* between tiro cardiac and 
iryloiie splUnetcrs and includes tl>o fundus, 
iIms corpus and tiro antrum- Tlio lower part 
of IIk. antrum is loosely termed tlic pyloric 
or prtmyloric region Tlic arteries to the 
stoiiucfi ore plentiful Tliis excellent blood 
supply lus tlu. adiuntago that Iieaiing is 
prompt after operation but at Uic same 
liiiiL (Ih disadsontagu tlut bleeding is diffi 
Dift to control Uentity and Barlow demon 
stratod tlut while in the rest of llw stomach 
(lie mucosal ortcnc* come from a rich sub- 
mucosal plexus along tlio lesser curvature 
(hen fist directly from the long, slender 
brandies of the riglit and left gastric arteries 
wiUcli pierce tlio musculoris directly This 
apparently moro precarious arrangcrocDt of 
tlic vusculor supply may explain the prcdls 
position of Uie magemtrasse to develop gas 
trie nicer Tlic presence of arterial venous 
anastomosis in the stomach was demon- 
strafed bv Earlow Bentley and Walter in 
1031 and was confirmed by Slicrman and 
Nmuna&n in 1054 (Fig. 33) The v'cms and 
tlic KinpliaUcs lend to follow the arUdries- 
Tho nerves inciuJo the vagi, a left ante- 
rior and a right posterior which stimulate 
gastric secretion and tlw sympathetic fiber* 
whid) probabK inhibit gastric socrelioa. 

*nM. most jmTOrtant cell* io the stomach 
arc the imiclal cells which axe especially 
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Peptic Ulcer and Benign Gastric Lesions 

By CLIFFORD J BARBORKA U D 


CuTTOBD Jo«PM Babaouca oticndtti Simpton Coi1es0 fn /dim, graciiKffd 
jnm tJte Univ^uty of CUtcagfi and recettrd his dffve* in tnedkine fnm 
Medical CoJJece Hi* inScroU in g^rticnteroUt^ tau jilmuiaifrf durUg 
hia Mermhip and developed rfunng hU i/eart aa a daff pfiydcisn ai if*e Htfo 
Cltnic Dcctcr Baxborla Director of the GadroiniettUt^ Clinic at \ortkiced 
en Unnieruty Medico} School U a leader tn his tpeckdty and is tceU qualtfed 
hy hit ickie erpertence end flenbtldy in melhodt of therapy to pstteni the 
physician $ cieun upon peptic ulcer 


PEPTIC ULCER 

FepUc iilcer U a loca]i 2 ed[ lou of the inucoui 
merabrao® ’A'ith •ecoodan mvolvemeot of 
the mojculiri*, Tlie Ideotitv of peptic ulcer 
is recogniiod in four area* of the upper 
goitrototeitlnal tract ( 1 ) in the k»u'eT 
esophagiu where it occun rAreh- and is 
ascribed to regurgltatico of the odd ecu 
tents of the ilofru^ (2) in aov part of Uw 
ftamach itself where if must be diffeienti 
at^ from an ulcerating carcinoma ($) in 
the first or second portLra of the duodenum, 
and (4) in the fojunum at the stoma of an 
opernthe aiustomofis 

Inodenre, The incidence of ulcer in the 
United Stales is difficult to determiDo with 
any degree of pxedrion since there u a 
niarked disaepancy in statistics from van 
ous sources for various reasons. In au 
Ujosy studies, the results of which often vary 
mW from studies in Uvlng groups it is 
thought that scars of ^e^'iovs ulcers par 
Hcularly in dvs duodeuum, ma> have been 
m-erlooU or n«) not f 

when jn nicer bar corapWrfy bMloO. In 
.nrdle. of Br-to* 


ulcer 


toddmee. Horvevra rtaUJta fr™ oil 
, indicyde that beriveen 8 and 

^ Sr^J«hdion will bo af 

^ this diseasA within their Ufo- 
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tlvc svTDptOTQs, about IS to 20 per cent »» 
found to havn an ulcer This means tbtf s 
most Important productive ago group of ™ 
population is strucl by this dtseisr end w 
cetmornk. repercusrlctns are extremely !»■ 
portnnt 

The annual mortaJitv from pepbc ulcer Is 
10 000 m the Unded State* Pcrtocs of »nv 
age mav be aflected, although ft is tn^ 
common in those in tlv; v^ounger and midcBe 
vean Moles ore affected four tfanei as often 
os females The mcidence of duodenal ulcer 
is much higher than that of ulcer in other 
locations Its incidence, os compared to that 
of gastric ulcer u estimated as three to ten 
or more times as great There is an intff 
estiag exception to this estimatioQ Garrido 
Kllnge and Luis Pena, observing patients in 
the Peruvian Andes, made a roost provoca 
the report on gastroduodenal ulcer in re- 
spect to high ^Utudes. The general iod 
<Jenc© of gastroduodenal ulcer in their group 
of 17,500 Insured laborers chiefly mtoeis, 
boro and living in the Peruvian Andes at an 
altitude of 10000 to 18000 feet above 
Im-el, is 0 4 per cent The reladcoi of gastric 
to duodtfnal ulcer is astounding, the proper 
don being 20,6 to 1 ^ cent The greatest 
Inddenco of gastric idcer occurs in persons 
between twenty -ano and thirty years of age. 
Particularly astonishing is that hemorrhage 
occurred in 98 per cent of cases. It appears 
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Doorcdprocol pcrmcubiUl) ulilch aJlow’i 
oq]) u-alcT with hydrogen aiul chloride ioni 
to pan ihnnigli It Into tho liuiKni of tin; 
glancL Bicarbonate Is returned to tlio blootl 
Davenport hai slKnvn ilut carbonic on 
hydrate an enmno which cataly^zci llw n. 
action of carbon dioxide and water to form 
cadxnic add and lU ionic breakdown is 
present in high concentration hi Ura pariLtal 
ctDi. The carbonic anhsxlraso serves pri 
marHv to maintain ionic and isotonic e<|ui 
bhdain within the parietal cells. It naillc* 
i^ci in tho reverse chloride shift wherein 
ailoridc is secreted in oxdianga for bicar 
hofuUc. It appears that carbonic unity droso 
famishes ono source of hydrogen kms for 
hydrochloric odd. This is supported by the 
cwovadon that Uvo admlnUtrollon of car 
booic anhydroso inliibllors sudi as acetazol 
•oTido may markedly inhibit llic production 
of hydrochloric add It has been postulated 
hv Conway and ollica tliat tbo hvdragen Is 
coocaitraUdl by a series of steps crnpl^ing 
sscKaDcd redox cy do (Fig. 31) 

^0 parietal secretion contains per liter 
W mEq of chloride, 159 of hvdr^cn ion 
*« 7 ofpotaxrium loo. Tliis solution is 


osmotic with blood Castric julco docs not 
rcucli this concc'ntratlon because nonparictol 
secrotkM) neutralizes and dilutes tlto parietal 
sccri-tlon Illgli concentration of adds Itos 
l)coi oitserved up to 110 clinical units (a 
clinical unit being equal to 1 mEq per 
liter) and under strong stimulation the add 
cimcentration of gastric juice may rcadi as 
higli us 150 mEa] per liter 

Pepsin Pepsinogen a protein, is formed 
by ilio dilcf cells and is converted to pepsin 
In an odd medium (below pn 6) The 
optimum pit for tho proteolytic activity of 
p<q>sin is about 2. Stimulation of the vagus 
IM.TVO produces an increase in secretion of 

K 'ric julco whidi contains mucus and Is 
I in peptic activ’itv Stimulation with 
lilstaminc on tho other liond, yields a highly 
add secretion which is low in peptic ac 
Uvity and practically mucus free. 

Mucus Castric mucus is secreted by the 
siufacc cpitlicllaJ cells, by tho difcf cells of 
lltc neck and fundic glands, by the nyloric 
gland cells and by tiw cardiac gland ccUs. 
There arc two components of mucus in the 
fundus and body of tho stomach Tho first 
Is a bycr of viscous mucus which covers 
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plcuttful to tbo enroll* Ttiere oro euen 
H.ll y no parictnl ceUi to tKo minim. Tbs 
pariW cell* lecrete bvdrocfaloric acid- The 
darf MU* lacrete pejato. In Ibe pioitaul 
duodenum them U a ipedal kvex of cell* 
the lo-calln! Bnmoer* ginnd* which •ecrete 
mucin that may protect the duoaenum 
aaatort peptic digeitlon 
^yslology Knowledge of the bade phvd 
„Wic procetKa of gastric secretion and 
motility is as important as (if not more fan 
portant than) knowledge of the anatomic 
feature*. Peptic ulcer results from an altera 
boo in normal physiology An understanding 
of the normnl phydolosy is easenUnl to an 
^j^rtanding of the ^1* phvs; 

ojnev of the stomach and the duodenum Is 
of Seat fanportance to studying and imder 
ISg lli different affections of to na 
only peptic ulcer but the other, lu 

'^fLtric secTt/ion An Imbalance between 
.tjtmdlna or dortructive iactois in gastrto 
^SkTSd the defense fa^ is c^d 
In tbo dfivelopmeat of an 

TWe can be on increjuo la 
ieverai of the scctelion of 

^ T^Sti^c add pepsto combination 
the ««otion of 
A,^v.bich QCUtraUao and in- 
»^<>pep,to com 


binatiOQ and, Lixtl^ there cun be s decic^ 
la the rwiiUDW of the local tiuuw » «e 
action of Iho enwive hydrochloric add-pep' 
»irt In order lo iinderTtand the facton 
dcriviDg thi* imbalance it U ®**^*^“^ 
Lnoxv what the normal mech*iniim of gastnc 
•ccreHoo U. 

Two porUotu of the itomach we ^ 
cemed with gaitric secretioa. The proiton 
two-thirdr of the itomach contain* miiUoo* 
of tubular glsndi whose function b to pm" 
duce the active djgejtixTJ eletnent* of gasW 
juice namely pepsin and bvdrochlonc »c^ 
Pepsin, the digestive cnivme ii ftoToed ^ 
the chief fea* which are located in ^ 
body of the giand. while bvdrochlonc aciQ 
is fonned by the parietal cells 
epi^Ual cells secrete mucus. The cu^ 
third of the stomach contaim the p>l^ 
gl.in ds, whose chief funedoo is the fonnatioo 
of mucus (Fig. 33) 

coiowomrs or cAmne sEcaenew 
cfJoiic add The complete det.^ « 
mechanism of secretion of hydrochiow atS 
*ire not entirely clear It is iuown that iM 
main consdtuents-xvater carboo diodM 
and the chlorides— are derived from ^ 
blood. It is probabio that water fumbt^ 
the source of the hydrogen of hydrochloric 
acid. HoUander ha* proposed the “mem 
brane hydrolyiii' theory which postoiatc* 
that the canallcolar w^ has * selocilve 
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pirtlally digested proldn act oi goilric (ulcc 
tfCTcUgoffuci \vh«> tlic> arc ulUiln iho 
bowd This hormooc Is not bclltned to bo 
csitcrogoilroDc, on inliihUor> Iwrmono 
•L Uypdhalamie pf/tii/ary-odrcnoi f)ha*c 
Daring tlio past fl\‘o or iU years tlscro has 
bcai a grovkiag body of evidence suRgcsUni, 
llul eastric scerdory actisllv nuy bo inBu 
enced^ endocrino os H-clf as neimigt’nic 
fadon. Recent studies suggest that stress 
HU) bo OK'diated to Uw stomach not only 
by the \Tigus nerve but liy a nurcK Ivor 
Trr^l medunism transmitted tlirough tho 
bypodulamlc pituitary adrenal palluvay in 
dependent of tlio vagus nervo or gastric on 
tnan. Thus, Uio gastric and pe^ptic gbnds 
nuy be integrated into tho general cndocrliu} 
system. 

Tbe bypotholomus has been described by 
Cannon os the scat of primitive liunun emo* 
ttoas. \n intact hymollulamus is essential for 
the tranmksioo of emotions to Uic pituitary 
Leonardo da Vtod many centuries ago lo- 
cated tho soul in Uio v^dnily of tho hypo- 
th a Unm s. A number of systemic stress uc- 
too, sodi 03 muscular excrtloa, fatigue and 
tenpenktare dvanges os wxU as chronic emo- 
stress, that Is, rage, fear anxiety and 
mistntioa, may induce die hypotlialamus to 
a huirwral fubslajKC vvhidi then 
i t n j ai l a t cs the pituitary gland to secrete cor 
Bccaropia {adnasocorlicolropic hormone) as 
^ erf the general adaptation syndrome. 
'■^srtkotiDpin, in turn, activates tho adrerud 
corter to release a number of steroid hor 
“wues tnduding cortisooo and cortisone IfVo 
cdnpounds. 


CoitrofntestiQQl ulceration with honor 
|™88 cr perforation Is on Integral part of 
alarm reaction Repeated acmtlalstration 
stimulates certain forms of 
Both the corticotropin and the streu 
^ prodoce an increase in the output of 
corticoids whidi can be measured 
®^hlood and urine. 

“rta may have a dual role 
tn t 4 ^ respooses to stress according 

theo^ of hormonal activity Tbo 
may function os an agent which 
orit «i, * gostric response to occur with 

oetDT Tk., presence the response could not 
^ adrenal in 
the level, 

nf hannooe attained and tbo 

idnaai^^ responses. Excess 

to nsTv-rS^*® senritize the stomach 

emdiUen ^ 

the stomach to respond to pH rpnnl 


humiunc It vvmild tln-Ttforc appear Uut llic 
adrenal steroid, may sensitize tike slomadj to 
ulcerogenic influences or to other factors yet 
to bo detennined, or tlwt tlwJ stress itself 
max cause like stomach to respond abnor 
mally to llio adrenal homkona 

l*resent studies suggest tlut there ore two 
routes by vvlUch stress may bo relayed from 
tho b> 7 >olhaIamus to like stomach (l)oncu 
rogcnlc pathuay involving like ccn.bral cor 
let tlio onttrior hyT>otlialarnus and tlkc vagus 
nerve and (2) a Ikormonol meclunlsm medi 
al^ through the posterior h>TX>thaIamus 
tho pituitary gland and tlio adrenal cortex 

tt. '^curoficnlc palJiwaij Tho neurogenic 
paltmay ts by way of tikc anterior hypo- 
llulamui to tlm va(^ centers and the vagus 
nerve Direct electrical stimulation of the 
anterior lupotlulamus in animals prtxluces 
a prompt but uasuitained incrcaso In gastnc 
secretion of liydrochloric acid In thirty to 
sixty minutes which is abolished by v-agot 
omy Insulin hyperglycemia also induces 
prompt gastric hypersecrclion in animals 
and man ultrlbulcd to anterior liypothaJamlc 
and \agal stimulation 

b ilormonol pothtuy A second honnonal 
phase of gastric secretion mediated through 
the odrcnal cortex to tho stomach by way of 
tho hv-potlmhunus and pituitary ghuid was 
postuLiled in 1050 by tike observ'otions in 
man of an Increase in gastric hydrochloric 
add and pepsin secretion during prolonged 
corticolropic hormone stimulation unaffected 
bv vagotomy l)ut requiring an mtact adrenal 
gland. It was suggested that chronic emo- 
tional and physical stress might bo trans- 
mitted to the stomach by a hormonal path 
way through tiio hypothalamic-pituitary 
adrenal mechanism independently of the 
vagus nerve and gastric antrum and that 
acute or chronic peptic ulcer might bo m 
duced in man through this puielv hormonal 
moebonism. 

Porter and his associates have shown in 
mooLoys that electrical stimulation of the 
posterior hypothahimui produced a delayed 
Increase In gastric aridity after two and ooe- 
hnlf to three hours, which was abolished bv 
adrenalectomy but not by vagotomy or low 
cervical cord section Insulin hypoglycemia 
also induced a delay ed gastric response 
mediated through the posterior hypothala 
mill and pituitary-adrenal axis wnich was 
abolished bv adrenalectomy but not by 
vagotomy 

A similar delayed gastric add response to 
Insnlin hypoclycemla has been desnonstrated 
fa man by Shay and Sun, wfaj obsm-cd that 
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the loner wall of the gojtiic cavity The connecting jejunal loop In 1953 Movloi and 
jecood l» a layer of tali columnar oeUa im French abowed that rtimulatloo of the aa- 
medlataly beneath thU ihcet of muoit to- terior hypothahimuj produce* a procopt ri*e 
gether vrtth low columnar and cuboldal cell* m the acid accretion of the itom^ ol mOB- 
whldi line the crypt* of the gaatric gland* keys. This response it believed to travel oner 
Several coraponcots have been isolated from the vagi, is blocked by vagotomy bot not by 
gastric mucus Including two type* of muco- adrenoJcctomy and is related to the scute 
polysaccharide* Gastric mucosa exist* in stress ulcer 

tvvo physical form*, dissolved mucus and vi* 2 Antral {gastric or hormonal) pivots 
ible macus Its function it to coat the mu This is by ilimuiatton of the aairum to prj- 
cosa of the stonaach, protecting it horn dace gastrin which travels by the blood 
erosion It also inhibits pepsin and neu stream acting os a hormone to stimulate the 
tralizes hydrochloric add parietal cells of the corpus and tbs fumini 

STTi.nJL.MiOH or GMTPOC ACw SEcaenoN to iccrctc, in turn, more gastric add. There 
Giutrlc add tccretion is stimulated by the a some evidesKO that tho cephalic phase 
following facton everts its full effect to the presence of an frH 

1 Ce^iallc ( ntrpotu or ptycJilc) phaso by Uct antrum and vico versa, indicating 
action of the vagi This usually acts early tolmlependcnco of the two stimulstiitg 
in the cocno of a meal ocouriDg even at the mechanisms The hormone, gastrin, is an In- 
sight, taste, mjell or thought of food HviJo- tcmal secretion of the antrw mucous rDei&- 
glyccmia suSdeot to reduce the blood sugar brone which no parietal cell* sod 

Im-el to below 50 mg. per 100 cc or to pro- arts on Ac rest of the stomach wbhb se- 
duce definite symptona* of hvpog^yceniia cretes do gastrin. 

ajct* upon the vagal centers productng on TTve (odowlag point* democstrato the to- 
increased secretion of gastric add Thla oc portance of dm antrum 
Uon i* the basis of the 60.<aJled iosulin or lo 1906 of England ibowed that 

Hollander test for vagal function If the test antral estraef Injected intravenously caused 
shows no tocrease to free hvdrochlarlc add an tocrcase in add seexetioo. Tae haid- 
secretloQ after adminlsirattoa of sufBdcnt learned fltotca l fact, tLit if the exclodeci 
Insulin to fulfill tho roquireinenU listed antrum i» left in place after a partial gastric 
above, vagotomy has been complete resectioo margin^ ulcer is more apt to oc 

Vagotomv elimtoate* the secretorv re cur wo* demonstrated by physiologists «ad 
sponse of the stomach to sham feeding as surgeon* in the following mannen. 

Shown by Pavlov in 1910 In 1947 Harkins In 1950 Dragstedt and nis colleague* dan 
shiTvved that sectioning of the vagxm n«7rv« onstrated the mther fandaroffital obtervs- 
lo the stomach to the Shav nit (w ben the Uon that wbeo the antrum Is In ccmUct witb 
pylorus was ligated in the fasting ntl, on (otestinai contents it stimulates the secretioa 
average of twenty two gastric olcen per rat of hydrochloric add from Pavlov or total 
developed vvlthto twenty four hour*) pre stomach pouches to dogs When the antrum 
vents the formation of gastric ulcer* Har is isolated, excised or transplanted lubcn- 
Vini and Hooker in 1947 dsnowtrated that toncooily It does not act to this stinnjlatory 
tectiontog of the vagus nerves to iSie stom manner 

in the Mann WilUamsoo dog markedly Id 1952 Oberhehnao and his groop pia<^ 
lowers the toddence of marginal uiocr form food* and other chemical* m the isolated 
atlon. In Dragstedt and hi* colleague* antrum of dog* and found that It stimulated 
^ieInon^t^alcd that sectiomng of tho \a^ to acid production of Heidenhaln pouches- to 
»n isolated total stomach pouch or to a 1954 Dragstedt and his coworier* showed 
Pavdov pouch causes a marked redactiwi In rfsat phyricaj rtlmall. inchiding distention, to 
(uid secretion tom that ^ch. In 1952 tho antrum attached to the colon of dog* 
Storer and hi* colleagues snowed that the caused an increase in the acid secretioa of 
siction of the vagi is not a simple otMJ. They Keidenhato pooches 
^o^utrated that cutting the va^ to the 3 Intestinal phase A harwoDO similar to 
in stomach caose* an Increase in tho add but let* poworiEul than gastrin may bo se- 
^ o Heidenhaln pouch, possibly bo- creted by tho intestinal mucous membrane 
of secondary stimulation of the bor when to contact with food. The tecxctii 
nhaie la 1®5^ SaQvage and his asso- gogue* which produce gastric sccretioc 
X>oii«lftd that sectioning of the vagus wteo they are in the stomach also stimtdato 
j^tes stomach poach decreases the gastric locretion when thev are in the tote»- 

stomal peptic ulceration to tlw tinc. Substance* sudi as soaps, fattv add and 
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DKUti of Uh) cmpU itonuch give riw (o llw 
taiMtkm (cnruxl 'luuiflof pjng*." T1 r*m 3 h«t» 
p?r pangi arc pcrWallfc ua\cs uliJdi ifarl 
in iJkj slimiJch rcglim and pots down 
tfirougj) ^ diKxknnm 
The motor activities of the stomach during 
digertion can bo divided into two types 
gastric i>cristaliii and cluinges in nnuclo 
tone. Gastric pcrislabU coasbti of regular 
periodic contractions wlilch segment off Iho 
dbtal end of the stomach and can> tlw |>or 
lioo of Iho gastric contents Uironpli llio 
pyixic sphincter and into tlw small Inmxl 
la addition to tltcso gross mosxmcnts. 
sttuller chanps, colled “tone" changci, lia\o 
been ohscrs'cd within llic slomacli. Tlicsc 


consist of a gradual shortening of iho mus* 
de fibers of the stomach as tiio solume of 
gastric contents decreases. 

The functions of the stomadi during di 
ficstioo Indudo the reception of iho meal, 
nditag of the centents of tlw stomach arsd 
assuring passage of the gastric di)Tno into 
the small bowel TIUs is a liighlj coordinated 
fanedon which lus been carefully studied 
by Qoi^ and Ills coworlcn. Ho has ob- 
imw ihai the distal portion of tlw stomach, 
y m torus, and tho first portion of tho 
®»deaum behave as a coordinated segment 
*od has tenned this tho "antral pump " 
U Is his optaioo that the pyloric sphlDcters 
function is to proent regurgitation of 
contents foto tho stomach 
SeNtral medianlsms operate to iirovcnl 
®y gr^ increase In Intragastric pressure 
eaters tlio stomach. Initially 
^ b a relaxation of tho %vulls of tho 
r*?*™ ^ coewomitant Inhlbltioa of 

major portion of Uw 
^ ^ reservoir or upper por 
the Stomach, and at periodic intervals 
™ ore moved down into 
foe pump region. The major stimulus 
^ stomach Is the size of 
Tberefor^ a large meal leaves tho 
for thli mridly than a small meal and 
reason frequent small feedings are 
P<ptlc®ate 

htedbvfof.*.-^f*^ empridng is also regu 
1^ aettog vrithln tho duoden^ 

•“ae ftvioroicoplcally that in 

’’ further 
iK? '^'h)ry reacHon 
5“*“^ ruppxOMiag 

pRwaiti, ooce emptying is 


liiltluicd it U continued until the stomach 
Is emptied of Its contents. 

ElMdogv Peptic ulcers, which rq)rc!wnt a 
locnlixetl loss of tlw mucosal lining tissue In 
()w ureas of tlw gastrolntcilinal tract bathed 
i>> gastric julct ma> Iw tho result of mul 
llpio tliologic factors. As wo all Imow the 
under]) ing enuso of ulcer is still unknown 
Tlio two associatbo camatlvo factors hy 
drochloHc add secretion and changes in mt>- 
IJlII) un. os >ct the only two targets for 
l>rjclieal treatment altlwugh tissue resist 
ance and circulatory changes arc also rccog 
nized us Intcnncdlalo factors between the 
coruiilutlonal factor and tlw cndmlnatlng 
production of ulcers Tlw studies of stress 
ulcers luve been of great interest Tho pos 
lulalo that arid wxTction is augmcnlctf by 
Increasing circulating adrenal cortical hor 
mooes lus been widely discussed. Tho fact 
that similar ulcers api>car In the adrcnalcc 
lomiml animal suggests tho possibility that 
ulcer occurs in tlw slwrit. pluso of the alarm 
ruariion and Uut its mcuiollon is b> some 
uokoown nwriianlsm. Of interest Is tho fact 
(lut IncTcasod odd production resulting 
from corticoid tlwrapv is not bloclcd b> 
vugotom) suggesting iliat tlw cerebral vagd 
and tho pituitary wdrimaJ pathways bear rivo 
distinct inBucnc'cs on tho production of ulcer 
With limitations In our knowledge of the 
exact undcrlyiDg factor and of its Infiuence 
on secretion of hydrochloric arid, motility 
and UsTuo rcsbtancc, wo oro forced at pres 
cot to work backAvard from the suppressioa 
of arid and decrease in motility as effective 
ibcrapcuHc measures instead of forvrard to 
such measures from a clearly outlined eti 
ology 

Erodbtg fac/on. Erosion takes place both 
by dwmical irritation and as the result of 
Dwchanlcal factors. H> drochloric arid is 
noccssary for the production and mainte- 
nance of a peptic ulcer Pepsin is likewlso 
important in the development of on ulcer 
Gastric secretion tends to be higher than 
normal In duodenal ulcer patimts, but 
slightly lower than normal in gastric ulcer 
patients 

Inadequate neutralization of tho hydro- 
chloric acid formed by tho parietal cells 
probably plays a role m the dc^opment of 
on ulcer Normally the surface or mucous 
cells of the itomach secrete alkaline mucus 
which tends to ueutralizo the add produced 
bv the stomach. It has been suggested that 
this mucous barrier is inadequate in ulcer 
patients. 
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the Utt gastric respoosc to the stress effect 
of iimjlm irv-poglscrmia was abolished b\ 
total adrenaJ«tOOT\ 

•5 Pancreatic pfuuc The paijcreas pla\s 
a docble role m the ctiologs ^ peptic ulcer 
The first depends qpoo the fact that et 
elu s i on of the ettcmal secretica of the organ 
tocareasa the tcnderon to ukeration of the 
dnodcnmn. This obscnatioa u the basis of 
production of the Mann-W iHlamson erpen 
mental nicer in dogs. The reason for the 
importance of the Inlemal secretions of the 
pancreas in gastric secrebon Is much motr 
eomplee Basic studies on the role of the 
pancreas indicate that its erterad secretion 
ma\ presTnt marginal deers and its mtonul 
secretioas max be a factor mil) the acute 
ulcer <Corlinss nicer stress olcer posterior 
bvpotbalamus-stmmlated ulcerk or the 
aente ulcer (Cushings ulcer antenor b\-po- 
thalamus sthxmlated ulcer) and posrinlx 
(3) the intractable ukcr (ulcer diotbesu 
Stroro-Zdlfnger Oisoo ulcer ) 


commonlv accepted as being of bo^ 
efit at preseoL 

Gastric secretion as well as gastroialjei- 
tmal motilin mas be mhibiled bv nmaa 
unpulses mediated bj wax of the STjnaa- 
tbeUc nenri. lohfluttoa o( secrrtjoo cTbr 
drochlonc acid is also obsened after aiab- 
jstratioo of fats or sugars when they ire 
present in sufficient coocentratioa. Udi is s 
result of the acboo of fats and sugars cpcQ 
the intestmal mucosa, with the prodottica 
of the hormone cnlerogastrooe. Ttds tutoal 
idubuton mechanism it made use of is 
treating ulcer patients. Liberal amounts of 
fat. usuallv to the foroi of cream, are in- 
cluded to such diets. This fat stimolaies lie 
release of cn terogastrone which mhib^ hr 
dnxhloric acid secretion and also ddits 
gastric emptxmg. 

■ECCL-xTox. oe cxmuc x uiw rt The focn*- 
tlon of gastric acid is regulated bx the lie 
tors dis ^ ss ed aboxe both those wbxh 
enhance se c rettoa and those which inHhS 


ccBnsmoN or c-xstbsc acid sEcaomo^ 
Castnc aad secretioo Is toHbaed bv the 
foOcrwing facton. 

i ^ ercoui faefoe The action of the sx-m- 
pathetic fibers either max affect the itocnacb 
duTcth' or bold the xagaJ stfmuli to. check. 
This was ibowD bx Cui^g m Idll. 

2. Antral acid inhibitUMi. It is behexTd 
that when etcet i acid strike* the antntrn^ 
il acts as a signal to the parietal cells to 
slow down m the prodnetioo of add. It is 
of mterest that one organ, namehr the an- 
tram, can be actrxe to totb sfimuiattng and 
inhibiting tbe nioduetton of add secrebaa. 

3, ZJtwtientti add inhibtUui. is a 

pQdnlafed mechaiutm shnilai to antral □>- 
hihrrifin except that tbe excess add acts opoo 
tbe dnodenom rather than on tbe antrum to 
canse the prodn e bo n of add. Entrrogas- 
trone, a pos.uble tnhibitorx bormaoe pro- 
duced bx the dnodennm, mar be tbe 

m duodenal aod tohihih o n . 

i ^fTogastronc Tins matenal prmared 
fmm the fi^ sht to eight fee* of fresh bog 
inte^nje is a colorless product easih scluble 
to writer. Twetit) fixe mg. of il wiD top- 
nress MtJ^Tiia P-mdgccd gastric sexretkxi m 
the p«yyb dog In ISiS, Greenwood and 
his lepmted that caK 23 per cent 

of < 4 gh t Mann-WTHianison dogs injected 
Wi* praiSfd for one 

verr KO por cml 

k tm »a± dosj ghm 
mirctfaar cootajlj <Jr.rIiy«i ute ftr 
cfintoi trij 

of bt«£t. to A' ““O* 


it The additv of the gastnc cootents a alsu 
related to the rate of remoxal of pariebl 
secretton bx empbing of tbe stoma fh, tbe 
togestum oi food or antadds, the amnimt d 
non pan rial or mucous secrebon and the 
amount of secretioo exblus ic to tie ri ot fuA 
The last factor mclndes rwaSenred salin, 


remuxitated intestinal contents and aTkahne 
bit The amount of add soretioo at the 
time of a meal depends on both mechanical 
and fbemiral factors cancerned xrtth that 
meal and also with tbe enthusiasm xrtth 
which the person ingests tbe meai It b 
thought that all patients xrith free add loos 
parietal lecreticn at about the same coaceo' 
baticQ I approximalehr 159 dmtfal cmiis} 
Howrver during the course of a meal the 
lexel of ariditx seldom reaches bi"her than 
50 dtntral units, because of tbe additino c£ 
ooopaxictal secretum and the oeotialtiiflg 
capootv of tbe ingested food. 

Duoamal serrrtwM. The duodenum b 
supplied xritfa Brunners glands uhjA re- 
semble histologmaH^ tbe pjlorfc ^Uxuds of 
the distal stomach. Tbe seoetkn from these 
glands IS a thin, alkaline mucous one xrhkh 
is capable of neotralirmg a sigmScanl 
amwint of gastric hx-drodhianc add. The 
xtinmtos for its productiaa is the presence 
of acid to tbe doodeman. The vagas oaves 
stimulate aettvitv of the Brunners g larvis 
while the sx-mpathetre nerve* have an op- 
potite cffecti 

CatfrorfucwiCTsat motor acSMfty ^fotor ac- 
thitj can be observed both xrhco the stom- 
ach is empty and xrben ft is foIL The mm 
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Certain pmonalU) facton and Irulti arc 
found In tuiociallon pqilic ulcer Tlw 
ulcer patient Ij frequent!) a tense anxious 
driNing, actht IndlxiduoJ 
Paibogmcsis. Tlw available evidence In 
dkalci that pei)tlc ulcen of tlio ktunucli or 
dDodenum luvo their in the acutu 

ulcer The acute ulcer nr an erosion coo* on 
to fenn a chronic ulcer unless tluj balance 
bctuccn tbc crodiDR an<l llw defonso mcch 
ardsms is restored Tlw stud) of cvpcruiKiilal 
olcen bos demonstrated that tvv'o facton aro 
ct nm oo to uU of tlvcso ulcer*. Thesu consist 
of CDgorgcmcnt of the mucosa and necrosis. 

Altaatioos in (ho seen.torv orul motor 
hmetioos of the stomadi arc ctiuall) bn 
portanL II)pcT*ccrcUon is present ulth most 
duodenal ulcer*. Wolf and Wolff have ob* 
stived that hjpcrsccrctlon Is acconiivanled 
by h)-pcnDolillt) and cngorgcnMnil of iho 
nw ro sa. AD of these act to render llw mu 
CQsa less resUtant to trauma and tubscT|tient 
nlcentioo. 

Pathology idem. Acute ulcers uro 

located and oro frequenU) mul 
bpw. They often follow Infection*, Inlra 
«nial d is ea se, oeurologic trauma or form* 
of these ulcers Iwab but a 
beccano dmicaHy manifest bv tlw do- 
'eiopment of bleeding or perforation. Some 
olUmately form chronic ulccrsu 
CAromc ufrm. Chrooic ulcers account for 
me ma)ority of pepde ulcers wliicb cause 
OTuptumi. Tbe^ jnay bo located in tlw disbd 
®®phagui, in tho stomach or duodenum in 
bowel following gastroenterostomy 
a Meckel s dlvcrtlcuUnn when Isctcro- 
S^.Swtric mucosa is present (Fig. 35) 
geal ulceration Is mro os a nrimarv 
b^iucntly found in assodalton 
hiatus hernia. Esop^gcal ulcer* 


per cent of peptic ulcer in 


*ub}ect*. 

uka, occur vvllh gicatat fre- 
the lei.„ nuvQtun, ililo of Ibe 
gastric ulcer* being 
cm gastric ul 

Icrodaid^?^* proximal to tbo py 

b the rite nf pyloric channel 

cardis <. ^ P? of gastric ulcer*. 
^ ttreatm- ^ ^ frequently involved and 
ctjioQ_ ®^rvaturo only on a rare oc- 

amt of doodomd ujeen are 
cmtkm ^ ^ duodenum Ul 

^ portbulbar area of 
^ of anterior or pos 

tho duodeQQin may bo in 


solved Duodenal ulcer* on tlw posterior 
wall arc dlfBcnlt to dcmonstralo radlologl 
call) Ulcer* of tbo anterior wall aro more 
llkti) to ncrforalo llian tlwso on tlw pos- 
(crior w'alL Posteriorly located ulcers aro 
more likely to form a walled-off perforation. 

Tlic gross appearance of a gastric ulcer U 
striking. A chronic ^tric ulcer usually has 
a deep cralcf with iliarp edges ami a clean 
base Tlw base of tlw ulcer i* wbltish gray 
and consists of a tliickcncd subscrosal coat 
If tho ulcer perforate* to involve adjacent 
tissues, tlic base of tho ulcer may be formed 
b) (licsc organ* (Fig 35) 

Duodenal ulcers aro less easily rccogntied 
mossly A small, while puckmtxl scar ott 
tbo subscrosal coat may provido the only 
cstemal evidence of tho discasa If tho ulcer 
is located on tlw posterior wall it ma) bo 
impossible to diagrvose it by palpation A 
duodcDOstomv with iiupcction of the duo, 
denum ma) bo necessary to Icam whether 
an ulcer U locatc'd in this area. 

Tlw microscopic feature* of all pcirtic 
ulcers ore similar There is a loss of the 
mucosa down to tlw musculoris mucosa, 
Tbc lining of a typical ulcer crater has four 
zone* purulent exudaUr a thin zone of 
Bbrinolu mucosa, granulation tissue, and on 
outer dense la) or of scar tissue. 

S)rapionu and Signs. Paiiu Pain is the 
outstanding symptom of peptic ulcer Tho 
pain i* frequently suEBdent^ characteristio 
to iod/caio iho disgnotls almost aitbout 
furilwr examination. Ulcer pain has four 


CLASSIFICATION OF PEPTIC ULCER 
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Medbanlcal factors arc also important in 
the dc%elo{Hnent of an oJccr I tend to 
occur wbcic there is a maxenum degree of 
traonu, in the stomach oo the lesser enrva 
ture and also in the duodenal cap where the 
acid chsme contenb are ejects fresro the 
stomach. 

Local iume remtonce and <^eme faciatu 
Local tissue resistance has an important role 
in the deielopment and location of ao ulcer 
If oah geoetal factors were operatiie tlien 
the entne lining of the stomach vvirold be 
digested awav b\ the gastric contents- How 
ever peptic ulcer is a localiacd disease and 
it is probable that in an area where on ulcer 
desemps there is some breakdown of the 
looal defense factors. Thu mi\ be the* result 
of ischemia iaasznoch as the neutrallzmg 
effect of blood is an important de 

feiao factor The ciu\Tne s\-nans of the 
stomach wall also contribute to the defense 
of the mucosa. Urease xrhich is coocenbrated 
In the surface cells of the stomach, catd\-ze* 
the teeabdowTi of urea to fcam ammonia and 
cnrhuaBte, both of which aid m neutroliziiig 
parietal secretioa 

Sydemte end conUttuJKUial jactoru He 
reditars loffuences bannonal (acton ond 
n«uroflenk and peTsaaoIiri factors all ha\e 
some beanng oo the dex-elopment of an ul 
cer Peptic ^cer is not a hereditan coadi 
turn, hot it does tend to ran In families 
The desrioproeot of ulcers is inttuenced 
hj local gastromtesUnal horraooes and b\ 
hormones arising in more distant parts of 
the bod> Gastrin, a hormone similar to hii 
tamine, prodneed b% the antrum, stimulates 
secretioo, of b>dnxikBie add- There is no 
evidesice antral bx-perfonctioo has an 
important role in the dexebpment of peptic 
nicer Eaterogartrooe produixd bv the duo* 
denom. inhibits gastric secretion and gastric 
Enterogastrooe and similar sub- 
ha%-e not been demonstrated to be 
effecth-e in man fa the prmention of ulcer 
Peptic ulceration con occur during pro- 
iQueea administration of cortkotn^tn or 
cortisoDC. This obseix-ation has mggested 
aut nu., r KOTC 

^ fa tho rtlAwic bad-groond of pqpHc 
2^ ACTH muMv tocroAjo uropo^to 


And also rHmulates the pnxkr 

STit 

gested thj 

afflus to secTO® stfannlation 


-A-j Stress ma> induce the h>'podul 
itimolas 

•mus to secrete » . ,-ttt CHTr^nloMon 


^'^^^^i^^bN-pothalamus is accompanied 


Stimulation of the postenor hspotlubimg 
produces an increase in pstric andltv ahui 
IS ebnunated bs adrenalectonn 

\ pancreatic islet cell adenoma was d^ 
senbed in 1955 which appeared to mdoce 
gastric bvpersecretian. ana peptic okerabco 
that resisted exerx thc^jeutic measure shest 
of total gastrectom) This ulceroscnic ade- 
noma of the pancreas Ukts is ccanpcaed d 
non-beta cells and does not secrete htsnlm . 

Studs of the clinical cases with nken>- 
genic tumors of the pancreas has resnllad 
uj the definition of a diagnostic triad- (I) 
a fulminating ulcer dsathesis perrists despde 
the most mtense medical tb<rjp\ radutioo 
or raihcal operative procedure short of total 
gaitJTctomv The ustuih definitive sorp^ 
measures, hududing vagotomv bebnv and 
above the diaphragm, and the most radSed 
subtotal gastrectomv have unifcutnh faded 
to prevent recurrent ulceration so long « 
gastric mucosa remains under the influnac* 
of this islet adenoma, (2) marked gostoc 
hv-persccretioo is characteristic vvith rtreh^ 
hour overnight rwtmc volumes of 2 to 3 
liters in the absence of am pvloric ohstrue- 
tiaa. \rid is nmfonnlv present and often itt 
coQcentration as weD os iU voKime ii 
Ugh. TweK-e hour aad production of mot* 
th.Tr> 300 m£q has been observed as com- 
pared to the norma] of IS. Sorii large 
volumes of secretion prompth recur posf 
operativeh so long as gastric mucosa is r** 
loined in the presesjce w fonctiooing ttroy 
(3) when a noo-iasulin-secreting. noo-b^ 
cell islet pancreatic adenoma is detaomtrried 
at operation, the chnlcal triad is compete. 

The nature of the influence which the tu- 
cerogenic adenomas eiert upon gastnc nn»- 
cosa stronglv suggests a hormone Thii i* » 
far unidentified but must bo ^verful and 
prohabh acts directl> upon the gastric s^ 
crelon cells, Thai the pancreas pUvs a role 
in gastric secretorv fnnetioD has long be« 
sus|jected but never proved- If such an in- 
fluence could be identified, it would have 
Important nnpllcatioas not oah for the 
ulcerogenic tumor patient, but also f<^ ^ 
great number of patients afflicted with be 
nign peptic ulcer and all its complications. 

The scr hormone* appear to be related to 
the development of peptic ulcer Ulcer is fax 
more common in men than in women. Ulcer 
is rarel> associated with pregnancj 

Acuta alceration of the upper gastrototes- 
Hnat tract fnn occuT oftcT intracrooial fnfuxj 
or disease. These ulcers resemhle the acute 
ulcer* following massive infection or in as* 
sociation with burns or other /onus of stress. 
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approunutdv 15 per cent of pjtlcnti. It ii 
more common In gaiUic tlun iu duotlaul 
dIcct Perforatum uHlitMit imn-imii ulcer 
dijtrco can occxu- Tl\ls ii uwre frequent 
with acute ukm. 

HI Tclaicd to the lixalion of the 
vkrr EsOTlugcal ulem prcsfnt rubitcmal 
pain and i^rphagia PaU> Ui esophageal ulcer 
nu) occur on iogcitloo of foot! fo|k>u ed by a 
period of relief ami then b> a period of pain 
Dj’jphagfa ii also common In palicnli uilh 
ooimapeal ulcer It is most liltl) to occur 
GO swailovklng solids and U related to tiro 
ioflamnurioD and snasm in tiro region of tho 
ukq The IrUtus hcruU^ ulUch is usiully 
present, conlribtilcs to llw d>'iphagia 
The qmptofns of gastric ulcer tend to be 
ten characteristic and rrrorc bt 2 arro dun 
those of duodenal ulcer If on ulcer is lo- 


talcd high in the stomadi. It ma> bo com 
pletrfy ti^TnptonuUc. Wiren Uro ulcer is flat 
or shailovi tho pain is poarh localized b> 
the pabent Ulixn located in tire p)Iorlc 
thaimd present hlajrc sjnipfomi nausea 
urd rmltiog ma\ be tbo prlmar> com 
pliinb. 

The c^mptoms of duodenal ulcer arc 
rriher diararterlitic. Thc> consist of bum 
^ adhiug or gnawing scosalioa located in 
« ^gastrium, usiull> just to tho right 
ctf the mtdltnc. The pain mn usually bo 
"®h“d by covering the site of it with one 
The pain Is usually steady lasting 
from fifteen minutes to on hour and It ap- 
pem from one to four boun after It 

absent before brcalsfasl 
Ulceratioii iQ>'oK-ing tbo stoma after the 
r®frWMiice of a gaitrocnterosloiny differs 
tto s>TDptoins presented by an uncoro 
ulcer The pain of margiQal or 
°hxr is located down and to tbo left 
V ^ of tbo original ulcer palm 
'tnultiog are frequent bemuse 
fj obstruction to tho stoma, r .fni 

oiT commoQ and dlarrbca may oc 

Sf rtr«^ * fistula berivecn 
bou^sl and colon. Goi- 
Eitula fortunately is a rare 
of marginal ulcer occuniog In 
'SStwl the patients. In 

*de 7 i* Anjt weight loss and diarrhea, 
QcQnj^i^ fryperprotefaemla li a cammon 

fa PepUo ulcer do- 
twy obtaining a typical his 

distrea, Ph^ical ex 
U miKb k„ Important Labora 


tory studies, including gastric analysis and 
stool esmninatlon nu> bo bcli>fuL Esopha 
goscopy and pastroscojn have a definite 
^tliou^i Ifrnitcd value. The major diagnostic 
cuntribut/on Is tlut of t)>c radiologist wIjo is 
called upon to confirm the clinical Imprcs 
sion of ulcer In addition tho radiologist 
can delect ulcers which arc asymptomatic 
and bo of value in dolcrmInJng tlw incidence 
of complications and the results following 
ihifap) 

Pltyiicol examinaiioiL. Physical cxamlna 
lion in julicnU with uncomplicated ulcer 
may dcmonstralo no abnormality Sometimes 
a pjlltmt can yjolnt to the area where ulcer 
pain lus occurred- Oceailonolly there Is ten 
demess on deep palpation over that area. 
The chief value of imyslcal ciaminallon is 
in excluding other conditions accompanied 
by pltysicul findings such os an enlarged 
liver or abdominal masses vvhicli might sug 
gcit some diagnosis otIicT than peptic ulcer 

Laboratory rAamimrilou. Cosbric analy'sis 
is of most value vvhes die pbysidas a coo* 
fronted with the problem of distinguishing 
a benign gastric ulcer from ulcerating gas- 
tric cordiionu. Tho usual findlDU on gastric 
onaly-sU ore hyncraddity with duodenal 
ulcer and somewhat low'cr oddity than nor 
mal with gastric ulcer Patients with gastric 
carcinoma frci|uently liavo onaddity The 
levels of gastric oddity arc of Ultle or no 
value in differentiating gastric ulcer from 
duodenal ulcer in tbo individual patient 
Stoot examination is also useful, porticulariv 
in iho differential diagnosis of gastric ulcer 
and gastric cardomna. Although occult 
blood may occur in tlio stool in patients 
with beolgD peptic ulcer the finding of per 
sbteot blood suggests that on ulcerating 
enreinoma is prexenL Tho newest technique 
in diagnosis U tho study of the exfoliated 
mucosd cells from tho lining of the stoanach. 
Tbeso may be obtained by lavage, by obra 
■Ion or by use of the mucolytic agents With 
Uie latter two methods the accuracy of dis 
tlngulshing cardnoma is in the neighbor 
Ih)^ of 85 per cent 

Endoscopic examiiuiilon Esophagotcopy 
Is of value ia differentiating esophagi ulcer 
from other lesions of the distal esophagus. A 
hiatus hernia with secondary ulcemtioa of 
the esophagus is the usual finding, ax pri 
marv ulcer of the esophagus is rare. Esoph 
agotcopy is of value in the diagnosis and 
treatment of itncture formation which fol 
lows long standing inflammation of tho 
esophagogastric junction. Some so-called 
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typtcol dooractoiftict du9 oatnre and in 
temity tbs radiation and locntioo, the 
rhythm and the pariodkity 
Ulcer pain li imudly do^bed Oi a gnaw 
ing. aching ox burning tenutioo. It may 
resetnbld l^ger contnctioxu It li located In 
the upper abdomen near the midiino and i» 
cuua% coaSoed to o relatively srooU area, 
pain of dnodenoi ^dcC!^ ii better localized by 
the patient than that orlitng from eoitric 
ulcer Pain aiiilng from a ajargmal ^cer ii 
jhiftod downvrara and to the left from the 
rite of the prevlonj ulcer patn If woBcd-ofl 
p^oration oecun radiation of the pain to 
the back or other adlacect areaj it common. 

Xhfi rhythmic appearance and diiappear 
ance of pain to relation to dre rtste of full 
noa or empttoetJ of the itomach is charac- 
tcriitic. The pain rmndly comei on following 
a meal from thirty mirmtei to t>vo houn 
\t trradnfiliy becctoei more revero for half 
M «n tall and, ii uol rgli^ by 
medicutfon, the pata mav puB off .poo- 
.„nm.L 5 lv Al tbo ulcer beconns more Bovae 
occur Bt^t 

die P«««‘ ^ “’S’ 

retirtno. mori umaDy about 
„ albaU. .1 to 

fOT dayj or we>da at a 
S toTSpatteit My be Byml^ 
tijao and ngj; 3 ^jTCjjco» are nwwt 

free for ftrrfaia or faB mooth*. Ho- 

to which 

correoca ocenr m uk. 


greatest temperature change occur*. M 
olcor become* more icvere, the pow* « 
raniaioft betrveoi acute attacl* becocac 
ihorter 

Three tbeorte* have been proposed to « 
plain the mechanism of nicer pain. One » 
these hold* that the pain U the direct rea^ 
of chemical irritation of nerve fiber* by ™ 
gastric add another that oksei pain iJ ^ 
result of motor disturbance* of Ui« rtomacd 
and the third, that nicer pain i* the re^ 
of a comhlnaticm of both these facton and, 
perhaps in associalioQ with other 
The presrait evidence seem* to indicate mah 
ftltixmgh acid U necessary for tlw prothicti® 
of an ulcer and ulcer palii, it is probabw 
that some alteration in gastroduodenal roo 
tility i* ncceoiary for p^ to develop Eo* 
gorgement of the mucosa of the stomach ^ 
oQodenum may lovrcr the pain threshold^ 
Other rpn^mt. ,\lthoagh pcin !• ^ 
paramount symptom of peptic ulcer 
symptoms can occur Nausea and vomitwS 
are not commoo symptoms of the usual pe^ 
tie ulcer but may result if the ulcer is locatod 
In the pvloric chaimel area cff ii th^ ~ 
obstructioo to the stomach with resnltanl 
gastric retention Constipation may be a 
lonting complaint, but it is probable that 
the constipation ii moro doselv related to 
the typo of diet which the ulcer poti^ 
takes rather than to the disease per se. Bleed- 
ing manifestod either by henuUemasis ^ 
mSena may be the initial symptom of p<ptic 
uker This occurs as an iniH A^t fo 
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nJoT pallcnli. Thoc complication* Include 
peforatton walled-off iwrforatlon hemor 
rkge and objlnicllom The malorlly of 
bleeding episode* respond rcatlil> lo medical 
EaDagcDKOl and vomt of tlio patients with 
pjloric ohstructloo rcsrwnd lo medical man 
imncnt The remainder of tlvo ulcer com 
Jcatlonj require »urpcr> This is necessary 
ia ippimiraalcly 10 to 15 per cent of pa 
tkttl* with rccunvnt peptic ulcer 
Pfr/erre/ioH Perforation Is a rare compli 
catwo affecting about 2 per cent of ulcer 
patients. It mi) occur In sub|ccli of an> ago 
tut Is inore common in t!u>sc In tlie middle 
>Tan of life. Tlw onset of perforation Is 
marled b) the dexclopmenl of sudden ex 
cmrialing abdominal pain whldi may bo 
followed b) collapse, Tho pain mav rudlato 
to both thMldcrs OH-Ing to irritation of tho 
undenurfaco of tlic dlapliragm by free air or 
Dstroduodcnal ccntenli. The immediate cf 
lect of perforation Is the production of 
dicmical peritoaltU, but, with llic passage 
of time, me peritooeum Ixxomcs Infected 
the prognosis more serious. 

Boardiike rigidity of lltc abdomen with 
®qui*ite teodancM is present on ciamlna 
don. Tho patient lies jllU with knee* flexed 
to m t nJmt z r the pain Tho temperature and 
pressure In iho early period may bo 
*®«»ormal, but, if bacterkd pcriloniUs ni 
PttiTnei, the loropcrature mav liccomo cl 
evited, 

Cadent* wbo present similar ulthough less 
•oito lymptomi are thought to ha\-o sub- 
perforatiorL Hero iho perforation is 
•^pidly sealed o\-cr by adhesions ^v^lJ^ con 
riiolcal improvement Ilocntgcno- 
studies ihmv pDCumopcriloncum In 
two-thirdi of patients wlUi acuto per 
7*^^^ When possible, the films should bo 
the patient sitting up or lying 
'* me left side. 

_ the differential diagnosis of a 

i* iddom dinicuitr 11 may bo 
“™^by other condlUoni. BUIoty renal 
•nor. prcKait, pain but Is not 

'^tb boardlll,o rigidity Coronary 
may bo dlHerenllated by thi 
ot pain to tho left shoulder 

Is pancreatitis Here, even 
didd^ pain I* present, boordhke 

I* imcMumoo and shock is leu likely 
biHo* of the other abdominal 

utei 'T»cera can also ifanulato perforated 

p^loraicn. Walled^off perfo- 
^ wbai the process of perforation 


InvuKes ulctr* located on tlio posterior waD 
of clllicr tlw stomach or duodenum. Instead 
of pi^orating into the free peritoneal cavity 
llicso ulcer* penclralo to inxolvo the adjacent 
stnicturcs moit frequently tho pancreas and 
H\cr Approximately 5 i>cr cent of ulcer 
palluits develop tills complication 

Tlic development of vvaJlcd-off perforation 
Is marked by citlicr a change in the usual 
p.iJn pattern tlic development of Incrcas 
Ingly severe ulcer pain or the radiation of 
pain to tlw back Tho physical findings do 
not differ markedly from those present In 
imcoinplicatcd peptic ulcer Moderate ele- 
vatioiu of the scrum amylase may bo ob- 
served 

Tlic rtwnlgcnograplilc demonstration of a 
pouch or po^cl of air projecting from the 
stomach Is suggestive of a walled-off per 
fomted gastric ulcer The x ray signs of a 
vvallcd-oif perforated duodenal ulcer do 
not differ slgnlfleuntly from those onlinarlly 
present 

Hw change In clinical features suggests 
tho development of o walJed-oII perforated 
ulcer However a change In pattern mav 
occur if gastric obstruction occurs or if the 
patient devdow an ulcer in the pyloric 
channet WoUed-off perforation nbn must bo 
(Merentiated from pancreatic di seas e , biliary 
tract disease carcinoma of tho colon and 
disease of tho spine. 

llcmorrhaf’e Hcmorrliage fa the most fre 
quent complication of peptic ulcer Most 
ulcer palicots have periodic minor bleeding 
episodes and 20 to 25 per cent have manifest 
gastrointestinal hemorrhage Tho presenting 
symptom may bo Iwmalemesfa or melena. 
Hematemesfa the vomiting of material re- 
sembling coffee grounds, is most likely to 
occur in patients with gastric ulcers or if 
tho hemorrhage fa a very largo one Melena 
fa rccomifzcd by the passage of frequent 
bulky black tarry sticky stools. 

The clinical manifestations depend upon 
tho omoimt of blood lost and the rate of 
blooding. Pallor fa common and, if more than 
30 per cent of circulating blood volume fa 
lost, iirevcrsiblo hemorrhagic shock de- 
velops Endoscopy is. rarely carried out dur 
Ing the acute bleeding episode, Roentgeno- 
graphlc studies are also deferred until the 
acute bleeding fa stopped. In most 
However if tne bleeding fa brisk and sur 
gery U considered, roentgenographlc study 
may be carried out wlth^t additional risk 
to the patient 

Hemonbage from peptic ulcer accounts 
for 8S per cent of instances of massive gas- 
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esophageal ulcen 0 ia> actually be ulcen of sume a varict) of pattemi, ioduding aid* 
the heroiaied fupradiaphragmatlc portion of forraatlon, retraction in Uw region d tiic 
the stomach. niche a defect in the curvature oppodte 

The diagnostic value of gastroscopy b the niche an eccentrically placed p)'loric 
limited to ulcer* located to the rtomach and lurrrcn and picudocllverticular dilsttifon. 
even hero it may be impossible to visuxdtoe The most commonly observed defonnity b 
an ulcer which is located in the gaslro- a pinching in of the sides of the doodesiam 
scopicaliy "blind” area. Gastroscopy is also which ultimately form the clm'cr leaf pat 
of value In aiding diffarentlation between tern A crater may be demonstrated at the 
apparently benign gastric ulcers olc'eralmg middle of the clo\^ leaf with folds radial 
m^gnont lesions and ioSltrative lesions of ing into it Indirect signs of duodenal uke 
the wall such as gastritis and Ivmphoma. include irritability of the duodenum, aettve 
Despite its limitations the diagnostic ex gastric peristalsis and reflex gastiic spasm. 
unlQfltloa of a patient with a gaitnc ulcer Localized tendemesi at the site of the duo- 
ii not comxfleto unless gastroscopy Is carried denal ulcer itself is of little value in the 

out Eecendv it has pouihle to talc o diomosis of a duodetui ulcer 

blopsv spedmen from the stomach and tins The x ray study is of partictiiir vabe in 
has further increased the value of this pro- following the progress of healing of gastric 
cedur© ulcer* but is of little value in foumving the 

Roentgenograbhy The roentgcDOjianphic progress of duodenal ulcer Once s derorm- 
signs associated with ulceration uc]^d tty itas developed in the duodenum, it h 
somewhat on the location of the ulcer In lucly to beewno persistent regardlea of 
esophageal nicer one may find a 0<xk of whether the ulcer Is healed or not 

barium adhering to the esophageal wall Tbe There arc dcanito limltatloai to the vahio 

ma^ty of esophas^ ulcen ore assodatod of the roentgenologist in the dlagnosh 
with some otho atsorder most frequently peptic ulcer Aiteratlons in the stomach or 
hiatus hernia. The rocntgenop-jphic diag duodenum may be present from eitriwic 
nosis of esophageal nicer Is di^cult causes and not as the result of prioMiy 

The primiuy sign of gastric ulcer is the ulccradoo. Tlas roentgenologist may »c 
detnooxtration of a nicbo or bud projecting knowledge that the interpretation m the 
from the stomach Tbe niche is usually rocntgenographlc findlnp oepeods partly « 
nxindod oimI has a coraparativelv smootn tbe patient s cltnlcai history and not entlreK 
outline. Rarely the contour ma> be irregular cm what is demoostrated on the film*, 
even though the lesicm Is benign. Size which DifferentUI Diagnosis. Even tbou^ th> 
was once considered to be a valuable ert clinical picture of ulcer is fairly duunctex 
terion in distinguishing between benign and liUc, on occasion it must be dlffcteotisied 
malignant ulcers is of bttle value Indirect from a variety of conditloos Among these 
signs of ulceration may be present, indudmg arc hiatus hcmln, csophagWi, atrophic ga*- 
localized spasm opposite the ulcer alters bitls, hypertrophic gastritis carctooirLS of 
tions of the rugal folds about the ulcer and the stomach, g^blau^ disease and condh 
Jocalioed tenderness tn the region of the tioni involving the pancreas and Intestino. 
ulcer Motor disturbance* may also be ob- The most imixnrtant conditions to be dif 
served and, if the ulcer is near tbe pyloric ferentiatod ore those of nonidcer dyspepd* 
channel, gastric retention can result If the and carcinoma of the stomach. Noouker 
ulcer is situated higbei in the stomach, by dyspciala, or functional dyspejada, denotes 
popcristalsis may be observed. symptoms suggesting ulcer in patients fa 

The roentgcnographlc rigni of ufcetalkio wbean no detotive evidence of sdeeratioc 
in the portion of the stomach above con be establis h ed. Patients with gastritis 

the indKira angolarii are more easily de may present shniUr syToptoms. Both tb«« 
Uneated those below tbe indiura an group* of patients differ tiXHU ulcer patient* 
ffolaris. Gastrfll* of die antrum is frequently in that tfa^ fail to obtain complete sy-mf^ 
with ulcer* boiow the angular!*, tomatlo relief although they are improved 
evidence of a crater is difficult to by being placed on the dietary and medical 
and frequently the diamosU must be managemcnL Ulcerating carcinomas nuv 
ODtaia (nAhtvt or secondary signs of almulate a benign gastric ulcer and render 
OT fodhect or ^ differential dla^iS difficult 

^ j duodenal ulcer is tbe Coraplkarioas. Coonplication* which r©- 
^ a deformity in the outline quire fi>eclfic attention and hospitalization 
The deformity mav as* develop in apprcodmataly SO^w^cent of 
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tbo domoch arc accc*sar> lo diilinguUli bo 
Diga gi4tric ulcer from ulcerating carcinoma 
Tbo goitric odtlil) in goilrlc ulcer li uiu 
ally kwer than normal but not os low as tlw 
laaddity frcoucnll) prcicnt Nvith carcinoma. 
PfT ib trn t failurtj to dcmomlrato add after 
trfo.TTnhm dlmulallon In llvo prewmeo of a 
gutiic crater Urongly ruggesU llut llxt lo 
sioo is malignanL 

Tbo pcrdstcDco of occult blood In Uto 
stool b ummiol In patients vdlh benign gas 
trie ulcer and again suggests that tho patient 
hu a maHmant process. 

The stuoy of (kfoUalod cjlologic material 
from tbo stanoeb is of great \^uo in dls 
tmgnbbing ulccraling cardnoma from a bc- 
iriga gastric ulcer Tlw malciial \shlch is 
oUaioM by ulJno lav’ago after lira use of on 
ibcasi\-o haDooa, or following imllllation of 
mncobtic agents, is stained according to tlw 
P^anicolaou technique. TlkJ maligrunt cells 
diacr In tbdr cjiologic chaxactcrisUci, hav 
^iJaiBer more deeply staining nuclei and 
other evidcacc* of malignant cnange. 
^^tbe gastric lesion U in a ^trotcoplcally 
area, gastroscopy can t» of Inuncnso 
P* benign gastric ulcer presents a 
I™™d-out appearance with smooth edges 
tod t oeaihloorag base, wliercai tbo maug 
“Id nicer may have h<apcd-up edges ir 
f^Snuritles of the margin and ovidcnco of 
bleodfijg, 

Thr^quartets of all gastric craters occur 
uoog tbo leucr curvature of the stomach. 


Tho prcirylorlc area Is also a common silo 
for b^ign ulctri and benign tdeen also oc 
cur in tlw cardiac portion of tho stomach 
and in tlw pylorus Certain crllcria aro use- 
ful fn distin^ishing malignant from benign 
ulcer Tlw malignant ulcer frequently pro- 
scnls a mcnlsciu effect uith Uw crater b^g 
superimposed on tho top of a Biilng defect 
proiccting into tlw stomach. Alterations in 
Uw pliability aro frequent in malignant ul 
ccr Size is not a very useful criterion in dis- 
tinguishing benign from malignant lesions. 
Ottmslonally ono sees cslrcmcly largo be- 
nign ulcers (Fig. 37) 

ilw jTsponso to treatment is useful bi dis- 
tinguishing between benign and malignant 
ulcers Even Uwugli malignant ulcers may 
slwv, somo improvement and decrease in 
size, they do not go on to complete healing 
such as Occurs with most b^gn ulcers. 
Perforated walicO-off ulcers may not heal 
(h^to good medical management 

TtcaimcnL Cenenil comlderatioiis. The 
aims of treatment aro threefold; lo relievo 
symptoms, to heal tho ulcer and to prevent 
rcoiTTcnces Relief of symptoms is achieved 
rather easily but complete healing of the 
ulcer rcgulra more proloogcd and Intensive 
treatment Approrimately forty days aro 
occcssary for tbo healing of an ulcer Tho 
prevention of rccummces is a still moro dtlR 
cult problcm- 

Cood ulcer managcnwnt is based oo rest 
and sedatioa« diet, tho use of antacids and 
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trointertinal bleeding. It mutt be differen 
dated from bleeding at a result of esoph 
ageal varices cnrcinoina or blood dyicrafini. 
Ido bromsulphalcin test is vahjablo in dls 
tinguiihlng bleeding from esophageal varices 
from bleeding from peptic ulcer Brocniul 
phal ein retention is bkely in cirrhotic patients 
but rarelv is persistent m paticmti with 
bleeding peptic ulcer Bleeding can also oc 
cur from gastritis or hiatus bonio. 

Obstnidtott. Transient obstmction of the 
distal portkm of the stomach is a fairly com 
mon complication of ulcer EUlema, spasm 
and stenosis of the p>loric segment may all 
contribute to the gastric retention 

The initial clinical features of obstruction 
are not characteristic and the diagnosis may 
bo made only after roentgenographic ex 
flmtnflHnn oT aspiration of the stomach. As 
the obstruction becomes more severe, 
changes in the character of ulcer distress 
may m observed. Tlio pain has less relation 
to meals. BreaHast is the best tolerated meal 
of the day and the patient cncnplalns of 
increasing fuUnea as the day goes on. 
Vomiting may occur in the late evening or 
eariy hours of the morning The vomitus 
usually contains food remaining from the 
previous meaL Wei^t loss and debydratiem 
are late signs of oostructioo. Visible peri 
stalsis which pastes from the left to the 
right is characteristic of obstruction at the 
pylorus. 

The barium meal is valuable in determin- 
ing whether obstroctioo is present Pyloric 
obstruction is present if then is significant 
gHstric retaiticm at sis hours, or any reten 
tion at twenty four hours. Retention of more 
fhnn 100 mL of gastric secretion in the List 
ing stomach, or more than 750 mL during the 
twelve-bour ovemi^t period of cootmuous 
fiictioci, is usually Indimtive of gastric re- 
tentioo and obstruction. 

Gastric retention due to an obstructing 
nicer can be simulated by obstructing car 
Mtutttui of the distal stomach and f^per 
trophic pyloric stenosis. Pvlorlc channel ul 
COT are ULely to cause delay in gastric 

P™'>- 

tan. 

dcnal ulcm. G«strio njar I. I'" 

fmnrait Sum duodmal ulc*r although au 
IncHcto that ,lh" -f 

lodom Is tdondcal. Gaitrio ulco, 
^ f». nt ft later age than do diio- 

The ctlologic factors also differ 
deualulc^ patients is lower 

Lmrtividuals and consider 


ably lou-er than the elevated \’alaes seen in 
duodenal ulcer patients The pathogeoesli of 
gastric ulcer seems to be related more to 6t 
croasod mucosal resistance of the stcnudi 
than to ONTractivlty of the aggresiivo add- 
pepsin interaction. This observation is ako 
supported by the fact that gastric ulcen oc 
cur in the area of the stomach sub^ to 
most trauma and supplied least well wQii 
blood. 

Relation to gastric carctnoma. Becsoso of 
the not infrequent association of gastric ul- 
cer and gastric cardnoraa, it has been sug- 
gested that gastric ulcen may imdago 
malignant degeneration. There is no procf 
of thir concept and it is iww believed thit 
malignant ulcen were malignant from the 
beginning and not the result of degeneration 
of a previously bemgn lesion. The problan 
ts ooe of differentiating the ulcerating nuhg 
nont lesion from a benign gastric ulcer The 
reported inddence of malignant nicer in p»- 
tients hovting apparently b^gn lesions 
ies between 8 and 20 per cent Smith, Boles 
and Jordan, reporting on lOOO pottots with 
the cHntnnl diagnosis of benign gastric ulcer 
noted that 8.8 per cent of these patiaitJ ul- 
timately were found to hat-e ulcerating ma- 
lignant lesions. The Inddence of m a li gn a ^ 
was 16 per cent In patients who de%'ekipea 
a rec u rre n t ulcer T^ accuracy of dlogne^ 
is improved by tbe more fr^uent use os 
exfoliative cytologic examination. If gastric 
nicer patients are studied carefuDv includ- 
ing exfoliative cytologic study with tbe spe- 
cific aim of enJuding patiCTti who hs^ 
m alien ant ulceration, the error to diagnosis 
should be very small— perhaps as 1o\t ss 1 
per cent 

Diagnasit of gastric u/ccr The diagnosi* 
of gastric ulcEi is based upon the cfinlcil 
featoros presented by tbe patient, roent 
genograpnlc study of the lesion, gastio- 
scopic findings ana a study of oifoliat^ ceDs 
from tbe stomach. 

Tbe bistory presented by the gastik: nlcff 
patient resexobles of the duodenal nlcff 
patient except that it is less characteristic. If 
the ulcer Is located high to the stomach, ft 
may bo asymptomatic. Ulcen located to tbe 
distal end of the stomach are frequently not 
recognixed as such since the major complsint 
of these pstients is naosea and vrsnittog. 

The physical iTrnrnfnaHnn ij of little vslue. 
Localiied tenderness may be present if the 
ulcer is located to on area which Is accessl 
hto to palpation. 

Gastrfo analyxls, stool examtostloQ for oc- 
cult blood and study of exfoliated celli of 
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rdaticciiHp u-itb jjnniutluiic imJcnlondhiK 
of the palknt s proldciiu li ouTiHal lo k<kk 1 
managcmcnL \IcnUl ami ctiioifonul ttn» 
£bcts hi\n an ImMrtant l)carinR «m rcctjr 
rtxiccs. OccaskmjJl) a clun^o in environ 
meat or occupation nu> bo ncccivar> If tlwi 
patkst can be convim^ that ho will bo a 
more producthu indJcidiuI if ho remains 
beahli) tn talJnff oanual vacatiuns and long 
«cek OMU and by Bmling otlKT outlets for 
hii energy much con bo dccomp]hla*d, 
JLfnhr^ tTmtment of unfompiUalcd nt 
rrr For the patient uilh onlj occasional 
nnld dijtreu, only moderate restrictions ore 
neceiuiy These consist of the uso of an 
ambalaloT) diet with intiTVal anladds and 
gd a H i m , For naUcnli with modcratclj st 
\cre dirtreis uKlch is rwt responding to slm 
pie management tJw addition of tlw anti 
tioHocrglc drugs to tlw above-described 
program frequently produces s)-mplomjtie 
However If ijTnptoraatic relief is r>ol 
ac^td promptly tlvo patient slwuld bo 
ho^taltzcd uhcrc bo can be treated under 
conditions, 

ilcdxal (reotinent of comfttlcated uUfr 
'wo^cw Clojuro of perforation os soon 
u pMslble after tbo diagnosis is cslabUsJKd 
g fadicatod for perforated ulcer On occa 
gastric resection U deemed advisable 
a tte pad^ has had prcvfous perfonmom 
■ f I” of perforation presents 

^rttika l difficulties. Tho mortality ralo of 
P®«icd nicer Is below 5 per cent It rises 
•^iECTcailng time after perforadom 

opectant-sucUon method of treat 
^ of^o^ ulcer should bo limited 
P®^®”ts having had perforation 
mat iri” ^ ^ institution of treat 
=*oiiot *^cal closure 

nndertalcm Antlbiotlci are ad 
juercasing rigidity 
are indications for operative 

Intensive treat 

&utrio or perforated 

tfane nuv K* ^ during the day 

*g>c dnfm . by anticboUn 

patlenb are rcH 
^ program 

^ “lalor hecomei necessary 

^ surgery Is introcta 
^ fiad patients also 

, BES iromn irT obstnictiotL 

^ ^^ojpitallzad flnA 

of tb- present, 

rn® blood pressure and pulse 


slHMiId bo recorded at hourly Intervals and 
live tulleiit t blood l>q>cd and crossmatched 
In llic event Iransfuiion slicaild l>o necessary 
Tlw licttulocrit reading or iMnjioglobln csli 
nullon sltould Iw nude un admission and 
periodically thereafter lo follow the status 
of tlw Iwmorrlugc tJcvatlon of tho blood 
urea nltfO},en will also result if significant 
btcxdlng exists dnotlwr index of tJw degree 
of bleeding is tlw number of stools passed 
dally Tlw blood in tlw stools acts as on ir 
litant and more frc<iucnl stools occur vvliilc 
tlw lutient continues to l)Iocd. 

If llwfc arc signs of sliock un infusion 
sltcnild be started wlifle ulmlt. blood is being 
obUinctL If tho blood volume decreases in 
snilc of administration of blood it Indicates 
tiut Iwmorrhago is proceeding at a rate 
faster dun tlw blood is replaced and surgical 
therapy must be considered 

Dietary InalmenU cillwr of tlw ulcer I 
typo or tlw Meulengraclit tyiw of diet, mav 
Iw started as soon as tho patient feeb ablo to 
cat 

Altlwugh tlw mafority of bleeding patients 
respond to mcdicd management surgen 
may bo necessary for patients who oro bicca 
Ing more rapidly tlun blood con be re* 
placed. Tlw l»t results In treating bleeding 
ulcer patients arc obtained when tho medical 
and surgical deportments act os a team The 
mortality ralo is lower if surccry is carried 
out in the interim phase rallwr than when 
the patient is ocutcly bleeding. 

OBSTHtcnoH Tho medical treatment of 
pyiorfc obstruction consists of ospiratioo of 
tbo stomach in coniunction with giving a 
liquid diet and the administration of ant 
adds and onlispasmodlci. Electrolyte dis 
turbanecs are less prone to occur if inter 
mJIlcnt aspiration, such as overnight sue 
Uon is used ratlwr than continuous ospira 
OoD TTw tube may bo removed during the 
day ond the patient fed a liquid diet of milk 
and cream at hourly intervals and given 
antadds according to the ulcer I progninL 
Tho amount of aspirate obtained during 
each twelve-hour period serves as an index 
of tho progress of treatment Roentgeno- 
graphlc stuc^ which ran be repeated at 
intervals of five to seven days, aim can be 
utilixcd to determine whether progre ss Is be- 
ing made with treatment 
Surgical treatment is necessary for pa 
tients who do not respond to medical man 
agement Correction of nutritional problems 
and electrolyte disturbances must be carried 
out prior to the surgical treatment The op- 
erations most frequently performed are gas 



622 


CHAinrER 20 The Alumentary Canal 


andcholinorgic agcatj rertrictlcmj of coffee 
alcohol and tobacco and the mo of pajeho- 
thorapy 

Rtst ojid nedatSoru Best is essential to 
good ulcer manageincnl It is desirable that 
treatment be earned out to tho boiintal 
where the paUent is separated from environ 
mental itreu HospitoilzatioQ to addition to 
providing rest also has other advantages It 
enables tho physician to teach the xmtient 
the basic prindples of ulcor treatment which 
are essential to maintalntnc a latisfactorv 
program Sedation obtained bv means of 
pberobarbital SO mg three or four times a 
day is usuaDv presaibed. 

DkL Dietary Vestment is based oa avoid 
tog foods which stimulato the secretion of 
h^ochioric add, the admtoittration of 
foods which zveotndize gastric add, and 
clirnination of irritattag foi^ from the dirt 
The dietary prindplei of most ulcer pn> 
grami are similar Ihev represent modloco 
tloos of the Sippv tvxie diet which ore used 
to corebtoation with antacid drugs. In most 
hospitals ulcer diets are divided into ulcer I 
nicer II and ulcer HI diets. Tho ulcer I diet 
ccasists of 3 ounces of a mixture of half milk 
and half cream given every hour during tho 
day One of the nonabsorbable antacids is 
administered hour on the half hour 

diet is usually continued for one or 
posfibly bvo weeks. It Is deBdeot to vita 
mini and mtoerals, particularlv d>o vitamin B 
and C groups- The second-stage ulcer man- 
agei>»nt. tuceT IX, permits tl» addition of 
h ^p fi foods such as cheese eggs and cereal, 
so that the patient now is taking a momtog, 
midday and evening meal with interval 
feedings of milk and cream and antaddj 
bring continued. Tho second-stage diet is 
usuaSy continued for about oao or tivo 
weeks, at wbld^ ttoo the patient is shifted 
to the ambulatory-type program, ulcer in 
This diet todudes puxAed vegetable*, baled 

e to baked apple and ccrUto meats. Raw 
s and vegetable*, hl^v seasoned food* 
and ecbemoly hot or cold liquids an# ex 

Antaddi ore substance* which 
lower the addlty of tho gastric contcnU. The 
mort ooromonl) employed antacid, arc cal 
etam carbonate ind the Jmniomn^d ma* 
compmmdl Calcium carbonate la 
It ba, a teoAmey 

g produce condipaHoo ^ magne.^ ^ 


ixasn time to time. 

Q carbonate wi,— . — w 
mSk ha, good noutralMag capacity 


dmn carbonaw 


Aluminmn hydroxide, which is frequenily 
combined with magnesium trUlUcate to ccia- 
bat the constipating properties of alomtono 
hydroxide, is tho most comrnocly used. 
Neutralizatioa of gastric acidity bv akmi- 
oum hydroiido is not great, but this coia- 
pound docs have demulcent properties u 
does magnesium triilUcatc. Ttos usual dc*c 
is 15 to CO, The most effective tablet sat 
acid Is dibydroxy aluminum cminoaretste, 
wbfeh is taken to X-gm dose*. 

The frequency of antadd administritkiD 
\arJc» with the severity of the ulcer and the 
tvpo of management With first-stage mi»- 
agcmcot antacids ore gi^’cn at botuij inter 
vaU from 7 30 Aat until 9 30 par IVhen 
sccood-stago management is used, die aot 
odds are csmtlnued at hourly totervali be- 
Iwooj meals hot omitted at rneoltiino. ^VheD 
used \vith ombulatorv program, inUcidj 
may bo given ono-half hour before ©eah 
and an hour and a half after meal* or ai sm 
other time the patient has uksr distress. 

AtiticMmerpe agents. These agenti cas 
be divided into two groups the tcrtitcy 
amines, such as atropine and the quatenurv 
amines such u mrtnaalheline These agoiti 
dccarcasc gastric secretioo and Inhibit gas- 
trototesUoal motor activity It si reco® 
mended that they bo emc^’cd as acifnnd 
therapy along vrith the diet, antacids aad 
kodation. They aro not necessary for all ps- 
tieots. Symptomatic relief foUowtog their use 
is usually gratifying, but the eventual course 
of the patient \Wth peptic ulcer is not altered 
by their long-term axtasiniibrntlon. They »ro 
administered to dosage of from one to two 
tablets four tim« a My prior to meals sod 
bedtime. Tho anticboUncrgic agents are coo- 
tratodlcated in tho preseoco or bemorrhsge, 
pyloric stenosis ana suspected perforatko 
and to potients with prortatio hypertrophy 
mr glaucoma. 

«ettTiriion of coffee alcohol and /<► 
hoKco. hlost phytidam feel that better uker 
management is achieved with the curtail' 
ment or elimtoation of coffee alcohol, caf 
fetooKaantaintog beverage* and snmkiag. 

There are many exceDent studies on the 
relationship of srooktag to peptic uker It 
appear* oniikedy however on careful analy 
si* of the vari^ statistic* that srooktog i* 
an important and direct cause of tho dis- 
ease, On present evidence, it seems more 
reasonable to suggest u a xvorttog hypoth- 
esis that the effect of smoking is to inter 
fero with the healing of tha ulcer and to 
help maintain its chr^dty 

fsycko<hermpy A good phyiid'an-patieiit 
, , X ^ 
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quale HKdlcal monagcmcnl klwiilcl Ikj con* 
ridcreJ for lurcm Mativ of llicko pallcnli 
ha\o >Aa]ktI-off ulcen ulilcli respond vcr> 
poorfv to medteaJ treatment 
ttjwQOx OF CAflONOMk PatIcnU nsUIi 
coitric ulcers uIiIcIj do not l>cal udlliln a 
brief Hmp \vith medical monapcnKml In iIkj 
I mspltiil, or 'A ho present cUnlcal criteria suR 
gcstl\-c of maUgnont disease arc candldalci 
for surgery Tbo operation of cholco is Ros 
trie resection with removal of tlw ulcer 
COSIPUCKTWM SCCOMXUIY TO nUAlOUl 

SCBCTT Surgical treatment Is neceisar> for 
nuny paliaits wllli marginal or recurrent 
nicer which followed prcsloui gaslrocntcros 
tomy or gastric resection. It also li occasion 
iDy necessary to operate In order to revise 
ptevlouj surreal results in on attempt to 
diminato sc\-cro poslsurglcal disahllll) 
oiOKi or oFtRATio.x Tlw movt commonly 
employed operation is gastric resection 
either of the DlUroth I or II t)T>c. Tlw com 
rooeily cmplojed forms of this arc sIkwti in 
ngme 3S. Section of tbo \agus nerves In 
confonctloa with a draiiugc operation, either 
pstTomterostonj) gastric rweetJon or p> 
Ifflopiastj Is also cmplo>(>d. Wangensteen 
w suggested the use of tubular resection of 
tao stomach In an effort to maintain gasln> 
doodcnal condnuity and minimfcto pcttlsur 
gkal compUcatloos. 

cottiioM rrru or oastuc aistcnoH 



Rc\uli« of Surger) Eu}f)ltageal uUer 
Mossisc Iicmorrliagc perforation Intracla 
blUty to medical mujiagcmc-nt and stricture 
funnatloji may all re<iu)rc surgery Tbo pro- 
cedures employed Include correction of 
hiatus hernia partial resection of the csopls- 
Qgiis subtotal gastrectomy and sagotomy 
and gaslrocntcTostomy Tlio results of sixr 
Ktr> for csoplugcal ulcer aro fairly satis 
factory 

GoUtIc ulcer Surgical trcalnxmt in gas- 
tric ulcer Is very satisfactory Marginal ul 
cer Is rare Tlw mortality rate Is approxJ 
inatcly S per cent 

Duixlnioi ulcer After an adequate re- 
section of two-tbirds to three -<iuarten of tbo 
stomaclt, apnroximatcly 85 per tent of pa 
tivnts uil) luso satlsl'actory results Mar 
ginal ulcers can Iw cspcctcil to dexclop In 
4 to S per cent of patients and on additional 
numlwr luxe postopcTallxo complications. 
Tlw axerage mortality rate is bctxx-cen 3 and 
3 per cent 

On tlw lusls of a shorter follow -up period, 
the results of Irvalmcnt following x-agotomy 
and gastroenterostomy appear to bo oDout os 
satisJuctory xvith $5 per eent of patients ob- 
taining a good result necurrenccs talc place 
In approslmattly 5 per cent of luticnU and 
postopcratlxc complications, mainly dioi 
rlwa, occur in on additional 7 per cent The 
operatixe mortality is about 1 per cent Tbe 
operations of partial gastrectomy and xu 
gotomy have also been combined with en 
coura^Dg initial results, 

1/orgbw/ ulcer The surgical treatment 
dciscniis upon the typo of surgery previously 
employed. In tlio presence of a gastrocn 
Icrostomy the gastroenterostomy should bo 
taken down and adequate resection of either 
the BlUroUi I or II typo sboidd bo per 
fonned. Vagotomy may ^ performed in ad 
dltioQ to gastric rescctioo. If the marginal 
ulcer followed on adequate resection, the id 
ccraled area should bo resected and a vagot 
omy performed- The results of treatment 
after these procedures ore satisfactory 

Postsurgical ManagemenL Careful post 
surgical management is necessary to pro- 
xrent the dexelopment of complications Di 
etary treatment should bo continued for a 
variable time after surgery If the diet is 
Ilbcndlzed too rapidly after operation, symp- 
toms may develop which ore related to the 
altered size of the stomach and its lack of 
storage capadiy 

Margins ulcers may develop after either 
gastric resection or vagotomy and gastroen 
terostomy Approximately 1 per cent of pa 
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trie r««ction with or without N'agotomy or 
gwtroentcroitoray and vagotomv 
Phflcaopby oX Ulcer Managetnrat. \f«li 
cal treatment tlKwJd be the l^c fcreotment 
for gastric ulcer with furgcr> being reserved 
for patienU wltose ulcer* do not heal or 
who present evidence of malignant disease 
Many surgconi, however advocate surgery 
for all gastric ulcer patients 
The arguments presented in fa^w of im- 
mediate operation for all gastric ulcer pa 
tients ore os folknvi There has been little 
improvement in the survival rate of patients 
with caremoma of tho stomach owing pri 
morilv to failure to make a diagnosi* and 
obtain surgical care before metastasis do 
V eloped. Radical resection in all paticnti 
with gastric ulcer before the diagnosi* of 
cancer become* obvious tna> sal', age an ap- 
preciable number of patients, oven thou^ 
many so treat«l cannot be proved to hove 
had a maliyiant ulcer One cannot moke a 
distincilon oetween benign and nsallgnant 
nicer wth sufficient accuracy to permit con 
servaUve treatment and continued ohserva 
tlon Tho results of gastric resection for gas- 
tric ulcer ore uniformly good. To delav tur 
gerv until the results of medical treatment 


tolity namely 3 to 5 per cent, sad, fa the 
eipcricnco or some utiliiing the recent (fiig- 
nostlc aids the er ror fa dlagrtotis may be u 
low as 1 per cent 

RiUcnts with gastric lesioai rrwst bo fata- 
pitalizcd and maintoiircd fa tho hospital 
either until complete healing takes place or 
until a decision can be made as to whetba 
surgery shordd bo cmployeth Careful stwh 
in the hospital, facludfag frequent rocat 
gcnographlc oxaminatioas gastroscopy a 
loHativc cytolo^ study of the nvde^ d 
the stonuch, stool examlnatiooi for occuh 
biood and gastric analysis aro esientisl to a 
complete diagnostic work up Tho time d- 
lownhJo for medical treatment of a gaitdc 
ulcer varies soracyvhat, but usuaD)’ a 
dsion can bo made vvithfa four to six ureks. 

If hcaJfag of A gastric ulcer doe* not Ui< 
place promptly vvith fatcniivo medical mia- 
Mement, surgical interventioa is fadicaied. 
Tw operation of choice is gastric resect«>. 
Including resection of the ulcer Vagoto^ 
may be carried out coocurreotly Both 
roodfficolionj of the Biilrotb I and BJibotb u 
operations havo been employed 

Surf tcol tretUmetU. Su^gi^ treatmeot h 
necessary for between 10 and 15 per cent « 


optimum time for resection Is concerned 
A case con also be made against immedi 
ate surgical intervention Even though there 
are no diagnostic enteria absolutely iodlca 
tiye of b^goonev the diagnosis con bo 
made with a dejpee of axxairacy Conv 
piete mnUsion of all signs and symptoms 
with the disappearance of the ulcer as dem- 
onstrated by * ray findings and gaitroscojyy 
the presence of free acid and the diaappear 
ance of occult blood in tho riooU all suggest 
that the petient has a beniM lesion. Pa 
tients v'rithout evidence of malignancy 
tbould be given a trial of four to *t* week* 
of Strict rnediad managem«it fa the ho*- 
pitaL This period is not sufficiently long to 
alter the five year cure rate for cordooma 
uhich Is W to begin with- If the patients 
olcer does oot heal within this time, surgery 
Is then recommended 

If, berwevet the patient has persistent 
achlorhydria with histamine admfaiatratlon. 
a DOritive Papanicolaou smear evidence of 
mSfaeitographic changes luggettivo of a 

Sjo operalton Uraild be advi^ ^ 

SEnt lerloB for • '•'•rlga late riKMW 
„ lm» « *e o«*l nirglcd mor 


cers Indlcoticm# for surgical troatmeot ut 
perforotion obitruction, betnorrhage, ftilui* 
cf medical managememt or totractalaHb 
fUsplcioD of carcinoma and compUcatitM* 
secondary to previous surgery 

PEiiraiiATjox Surfacal closure of a ^ 
forated ulcer is famcated as soon *i ^ 
dlagjioais is eatablished Simple dosore h 
usuidly emplov'ed. although on rare oc<> 
skxis more definitive gastric surgery may c* 
oocewary 

oemracnON Surgical treatment is D«e*- 
sary if tho obstruction is persistent and dees 
not respond to medico] treatmeoL Tbo 
cratiems employed are gastric roscctioo 
or without vagotomy and vagotomy with 
gastroenferostoeny 

HESiomuiAxau As the ronfority of patiosfi 
with hemorrhago respeod to medical man- 
agement, surgery i* necessary only for those 
patients wbo*e Ueedfag is j^looged or 
current. Surgery should bo considmed if the 
patient has had more than one massh'^ 
hleediog episode. Continaous bemorrhage fa 
patient* over fifty five year* of ago usuaH) 
requires surgical treatment The operatfasfi 
of choke are subtotal gastric resection or 
partial resection with vagotomy 

DfraACTAnajTr Patient* who have eoo 
tinued dittret* and disabiUty despite ado- 
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Ircitmcnt Thc> compared llw rujulti of 
medical and iiirglcal trratnunit In -IDS i).i ' 
bcnli with chronic gailric nicer One Imlf 
were treated medlcall) live remaining bdnp 
treated sargicallj SatUfactor> rewilU v.cn 
obtairud in SO per cent of tlvo Mirglcallx 
treated patients, modcratcl) successful re 
alts far 10 per cent and poor results In tin 
rcanaining 10 per cent Thrcc-<purten rd tin 
patients hr Uw mcdlcaJl) treated series dc- 
velopcd a recurrence during live period of 
study On the basis of Sw)-nncrton and Tan 
nert stud\ earlier surgery niiglit be ad 
Nised for the gastric ulcer patient sIihtc a re 
anTent ulcer constitutes a strong indication 
for Immediate surgery 

The Inciting causes fcjr recurrence ore 
physical and mental fatigue cmotiurul dls 
hmnncci, dietary indisOTtioru and infec- 
tions. Specific measures ha\e been utilized 
m an attempt to present recurrences. These 
fadode the use of cntcrogastrono and n. 
bted substances, the use of radiation and tlm 
1^-term a dm i n istration of onUdwllncrglc 
dnigi. There Is some suggestion tlul radk 
be of some \aluc but neither 
“tongastrone nor the andchoUncrglc drugs 
been cffccti\o in prc\cntlng recur 
rmcet. 

It Is apparent that the nufor problem in 
peptic ulcer is the nupagement of recur 
The educatioa of tbo patient In llsc 
ti*ture and course of the discoso Is of great 
resolution of occupational prob* 
Md the demonstration of tlw relation 
P tietween ulcer distress and tbo patient s 
PCiKAiallty are both valuable in pro'cnting 
The maintenance of dietary rc- 
die avoidance of food and drugs 
stimulate gastric secretion and tho 
^pt treatment of Infections would oU ap- 
to be equally importanL It is also 
dut the prompt treatment of a re 
value In minimizing tho length 
ramirence and preventing the subsc 
deveJojTOent of compUcationi 

90 per cent of 
niedicSh^ ^ ^ managed satIsfactarUy 
Of tho ronainlng 10 per cent who 
appnuimately 90 per cent 
he Men. “ttifactofy results. It can 

Jhat with proper medical 


J. GASnuC LESIONS 

^ Stomach. Almort 
h*^gn body may be accidentaDv 


ingested and lodge in tlw stomach. Two 
lyiica of obfocls may bo found within tho 
tomaclu Tlio first of Uicsc— individual ob- 
1 1 "ds— commonly Includes coins marbles 
r ns, needles and other small objects The 
S' cond class— tho bezoors— consists of a con 
glonicralion of indigestible swdlowcd matc- 
n il TIhj most common of these is a tricho- 
^bc-oar or Iiatrball uhleh consists of matted 
llowed luir Another common typo is a 
y)\lo1)ezoar Phytobezoars ore the result of 
WunuUlion of vcgetablo flben and most 
W monlv follow tho ingestion of pcrslm 
on seeds, 

i\!ost fortign bodies in the stomach ore the 
■lit of accidental ingestion, Iloucvcr 

t are circumstances in which foreign 
< arc ingested deliberately This is par 
ly true in insane or psychopathic pco- 
to mav swallow any variety of small 
Tlicro is also that small group of 
►h wlio cam their living as side s^v 
by swallowing broken glass razor 
b aU and tho like 

ip/oms. Foreign bodies in the stomach 
- .n cause symptonu unless complica 
Uoi arise. Complications include obstruc 
Uoi'jlccralion pirforation and iMTmorrhage 
Cosic ulcers are not uncommooly setm In 

t with bezoars If tho object be 
c enough, ohstructh-o sy-raptoms 

r f 

»• Radiopj^iue objects in tho 
n be demonstrated bv z my ei 
Some nonradiopaquo objects, 
»ars can be seen because of tho 
ic sludow which is present on 
im. Gastroscopy can also be util 
luilizo foreign bodies within the 

>1 Foreign bodlM can bo handled 

:ly In molt Injtancei, a, mojt of 
wn rpoolaneoiub Tho addition 
□U and bulky tren-cooked food, 
may be of lome old In tho pai 
objects If the object 
"Ti?; menace to the patient because 
° , Plibulty of perforation, laparotomy 

tformed and the object removeo. 
also mandatory if the foreijm 
bwfy bdudog obstruction or hem^ 

Gastritis is an inflammation of 
^all due to a variety of causes 
LJdescriptlons of gaitritii were 
^he gastroscopic appearance of 
tho descriZ 

pathologIcYerlal f^ the‘’^Sr^ 
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tienti developing a marginAl ulcer mav 
dc\ cbp a gajtroenterocollc fbtula. The treat 
ment for gaitroenterocolic fiitula ij division 
of the fistula, closing the opening Into the 
colon- Rcsectiwi of too stomal ulcer is 6icn 
carried out in a manner similar to that em 
plo\'ed in patients with marginal ulcers 
Tbo svmpttjms ^vhith follow gB3trectam> 
may be classified as follows Uw dumping 
syndrome' f>Tftpt£nm due to alterations in 
carbob>‘drate absorption postgostrcctomv 
anemia, postoperative weignt change and 
raitceOaneous svndrome*, including tho de- 
velopment of vitamin dcfidcodci and post 
operative gastrldJ 

The most serious of these is the disrnping 
syndromo The dumping syndrome may be 
ifcfined as the occurrence of sweating, 
warmth, flushing, nausea, palpitation and 
faintness with or without diarrhea, which 
develops shortly after ingesting a meal. It is 
relieved by lying down The incidence of 
tho dumping lyndrctne vanes from about 5 
to IS per cent after adequate gastric resco 
tkaL It is thought to be due to rapid, un 
controlled empt^g of large amount* of un 
prepared food Into the |e]unum Meals vvitb 
coocentrated carbohvdrflte are tho most 
UVsly to provoke on attack. Siachclla has 
dinuaated this svndrome bv instilling pro- 
tein hydrolysate or magnesium sulfate into 
tho fejunum Increased motor activity and 
distention of tho lejimuin have both been 
implicated a* causative factors The dump- 
ing syndrome is oUo influenced by the slie 
atS type of tho ^troanajtouKwis. It is loss 
frequent when the Hofmeister roodificatlnn 
of the Billroth 11 or fee Sefeoemaker modifl 
cation of the Billroth I operation is used. 
Tho symptoms of the svndromo are similar 
to those produced by aiudety and U appear* 
that fee syndreane is tw»t likniy to occva b» 
obviously neurotic individuals 
The avoidance of foods wife high carbo- 
hvdrate content, the avoidance of drinking 
fi^ds during meal* and cither eating while 
Mng oa the left side or lying down aborOv 
^er eating, have all been recommended fca- 
treatment to patients with severe symptoms 
fee Bilitoth U type of ^ «««»• 

ttoa couvrated Into a S. uUiiring 

IbclnteporiUoaofaji^icjumJ!^ 

^oid aWiptlon of glucra from Iho 
bowel asf bo followed by hypogly 

toco boon Idte ~tlnp 

attaeb ta wanifeeted bv bun 

jwoattog and tremor phyiiad 


by tho admlnistratioo of a high proteta dirt 
which mfiiliiilre* the fiuctuatioj^ in Had 
sugar concentration. 

Postfi^trcctomy anemia maj result fnw 

r r ahsorptioa ol iron- It cam be corrected 
tho ndministmtion of iron even in the 
presence of achlorhydria. Postgaitrectonn' 
patient* may have difficulty in gainiag 
weight in the post£^>erativo penod. This b 
more likely to occur wltb the Bflhoth U 
than mth the Billroth I operatioo ZHllago' 
has suggested that rooro conservative ptO' 
endures bo employed in patients who trs 
underweight prior to surgery either a ® 
per cent Billroth I resectioe cembmed with 
vagotonry or vagotomj and * posterior gu- 
troenlerostomy 

Vitamin d^ciendes are not uncotmace 
after gastric resection. 

PabenU who hov’o a high gastrcctotny nay 
develop postoperative gastritis os a resok » 
tho refluT of aJlnlino fiilccs into the gastnC 
pouch. Tho alkaline fuice* may have to be 
diverted away from fee stomach. 

The major symptom following vagotoeny 
combined with on adequate drakiaflc op«»' 
tioc is the development of diarrhea. Th** 
cause is oot knovsti but it U thought that it 
is probably due to altaed motor fmwtioa of 
the stomach and upper small bowel It oc 
cun in about 7 net cent of patienls sad jt 
can be manageu by nonjrpedfic measure* 
used for the treatmeat of iWrbea. 

Course and Prognosis. The clinical course 
of peptic ulcer diifen from that of manv 
other coodldoni in that it is charicterized b) 
long periods of complete or nearly complriOr 
freedom from symptoms alternating 'rife 
shorter periodic recurrences of ulcer oistresj- 
Evt3j though fee long-term results of treat 
ment are ccaistdercd tavorsble by oKUt ph) 
slcteni, the recurrence of ulcer symptoms »t 
some time may be andcipafed In the xn*' 
jority of patient* who have a chronic 
ulcer Between 10 and 38 per cent will Hi''* 
a recurrence within the first si* moofes aft®" 
« course of medical treatment, while the to' 
cidcace of rocurrenccs rises at the end of fe^ 
fifth year to between 48 and 93 per cent 
The result* of treatment in gastric xdeer 
or© feought to bo somevvhat more favorable 
than in duodenal ulcer Smith, Boles and 
Jordan reporting cm their experience with 
1000 patients with apparently benign gastric 
ulcer indicated that m 397 patieoU tresJted 
utodkadly 75 per cent hod good result* W 
per cent bad nmdts and 1 1 per cent had 
poor result*. 

However Swynnertoo and Tsumer were 
less c^tlmlstic about fee results of medical 
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GasWUi often follow* optraKons for rm 
trie or duodenal ulcer Till* puilmk-TillvL 
Rojtrilij iippcan lo Iks llw rckull of the re* 
fiui of the ulfullDc inlcilinol conlenls U\lo 
the stonudu It u*uall> iubsfdcs wHIkmiI 
treatmenL lAattopcratht) goitrilU li nol dif 
feral from other fonm of ROilriUi ll nuiy 
be aculo or chronic and llwio mav nut Iw 
CTCsionj or jupcrflcfol ulccrallou*. lllops) of 
die goilrk: remnant help* M.r> mvvd\ in do* 
tennhiiDg the degreo of ^IrilU. SouKlimci 
iho gailrotcopo and ibo uiopi> fortx.'ii* rruy 
be istroduci'd ihrougli tlw *ioma Into llio 
jejunum and a diugnoiii of nornul jejunal 
moctm or jejunflfx may thu* 1x7 c*(ahlf*iiecl 
Gurrk Airoph) Partial or coinplclo gas- 
tric alropliy lend* lo occur willi adsandng 
»ge and, with ll, hjTXUcidit) or anacidlly 
Gastric atrophy ma) exist a* on independent 
atity hut is oUo commoedy seen in jicmi 
ckxu anemia. Tbo diagnosis of gastric 
simpby can bo made bv gaslmscopy wlxm 
the Duicosa appeal* pale ihln and \srHU 
ocmcToux cosilj eis/blc blood rxsscls. Gif' 
dtbco^ md gastric alropity nu> be 
b^ruoui. If the mucosa is csccodmgl) Udn, 
oiop*) Is not recommended. IIoNstner if the 
dugnofii of gastric atrophy Is doubtful on 
geo gastnwcopic InipwUon gastroscopic 
nomy may be perforroed. this must bo d^e 
*'hb great care. In this >vay a firm palho- 
logk: diaguotli may bo established. 

Specific InflamroaticHij of <be Stooiach. 
ftphnis. Syphilis may Inx-olvo tbo 
by the development of a guinma. 
I^epending upon tbo frcnucncy and appear 
*oc^a gununa may stmuluto gastric ulcer or 
Roentgenographic changes lia\o 
^ been describe In ossodadoo with ta 
«ilc Qiiet. 


symptoms may suggest tlrcso of either 
ulcer or carciaama. 

syphilis responds to untlsypliUiUc 

TuiwciJoju Of the ilomodu Tubcrculodi 
^ stomach to produce an ul 
. g lesion- This may ifanulate benign 
carcinana or lyphllls. It Is a rare coo 
tijQ of ^ surgical with resec- 

portion of the itomoch 
m/jooimalory amditions HodgUn* 
^tfioomycosU and other fungus In 
Tb», tnvolvo the gaitric mucosa. 

H rare, 

StttHiiii of the PyJonu. Hy 
stenods of the pybnis 1* an ob- 
^ ^ due to 

°>-pmropby of the pyloric rouide. It is most 


cuinmonly seen In infants but Is occasionally 
seen In adultj 

lufanlile /ype Pyloric stenosis Is rccog 
nized In infanU usu illy wlicn they arc about 
two to (hreo wccls of age. It Is more com 
moH In inales tlian In female*. At operation 
the nylonis Is seen to be enlarged and of 
cartilaginous consistency 

Tlio symptoms consist of projectile vinnit 
ing uctomponfctl by weight fos*. Occasion 
ally liwj enlarged stomach can bo seen and 
rarely a tumor rcpraenllng tlio pylorus can 
1x7 palpated. 

Conservative treatment should be tried 
using antlspasmofic-sedativo mivturcs along 
with thick cereal feeding*. If tho patient 
dexTS not respond to this treatment, the per 
fonnanco of a Ramstedt Fredet pyloroplasty 
U Indjcatcd. This consists of a longitudinal 
(nciskm through tho pyloric miudc down to 
tlio mucosa. 'Fho results of treatment arc 
graHlylng. 

Adult t\p€ Hypertrophy of tbo pylorus I* 
occasioGally seen la adu/tA 2t U eiuo termed 
'acquired pyloric stenosis because of its 
frequent osM^ation with gastric diseases 
suen os gastric ulcer or gastritis. Ulcers lo- 
cated within tbo pylorus are most prone to 
produce lliU syndrome. 

Tho primary tymplom is vomiting which 
may or may not be accompanied ^ pain 
llocntgenologically the stomach may appear 
dilalcd and show* njorked delay In gastric 
cvucuatioo. 

Treatment depend* upon tho underlying 
condition. If a gaitric ulcer i* present, the 
medical management for gastric ulcer should 
be followed. If an ulcer Is In the region of 
the pylorus, medical management may not 
bo satisfactory and gastric resection or gas 
trocntCToslomy and vagotomy may be neces 
sarj' 

Prolajue of the Gastric hlucosa Prolapse 
of (ho gastric mucosa contfit* of tho prolopje 
of the mucosa of the distal stomacJi through 
the pylorus into the duodenal bulb There is 
conslderoblo difierence of opinion as to 
whether this cooditioD produces lymptom* 
and what treatment should bo recommended 
for IL It appear* to be more commonly as 
sedated with hypertrophic gastritis, particu 
lorly of the antral area. Many wooers feel 
that It Is a norTTjal physiologic variant; being 
seen as often in patients without lymptoms 
as in those with symptom* Conservative 
treabneot is indlcat^ 

Prolapse of tho gastric mucosa is ordinar 
lly a medical problem and in only tho severe 
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Many dauificatloQi of have boon 

foggeited. From tho point of view of tho 
gastrotcoplit only three groupj are imiior 
Umt, narocly acuto goitritiJ chroaic i,ai 
tritii and gjutric atrophy Since tbo advent 
of gaitrojcopic biopry it haj become obvi 
our that tlw pathologirt can differcjitiote 
only tbcjo three. Tbo termi lupcrflclal gar- 
tritli and “hypertrophic" gartritU vhlcb 
have been ured »o long in gaitrorcopk inter- 
pretatioo, cannot bo definitely cart la <d 
with tho natholo^c finding*. 

Wo bclicvo tbo term "hypertrophic ga- 
tiiti* U a rahnomer and inould bo ftb« 
jinco tho vcarucous appeamncoof 
tbo gastric mucosa, which upon gastroscipy 
appean to be chrocloiliy hypertrophic i* 
oiKxdated with a normal hUtologic plc-iro 
in most case*. ThU finding iodicote* thattbo 
\-crmcous ruvhiro of tho mucosa U probhly 
a normal variant 

Acme gaUniu iiMFu: exockkoo* ga»- 
tnrniL Acute gastritis U a ondl 

tlon usually of brief duration It dcveloi ac 
a result of ingested foods or other liranb 
Coitroscopicofiy it U charactertexl b the 
preseoco of r^denlD& edema, suprtJaai 
erosloos and adherent sUmy whlto lucu* 
This typo of appearance has bocn msid 
cred diagnostic of suporfdaT g^riti* 
which correspondi fairly well to tb acute 
gastritis desoribed by the paihologt Tbo 
only way to mole a positive dia^ssis of 
acuto gastritis is by biopsy The »edmen 
may bo taVen at the time of gaitroopv or 
by means of the blind gastric suctia biopsy 


tuba. 

Tho syroptomi most commonlv «oclatcd 
consist of anorexia, epigastric dis^ and. 
occaiiooally pain. Vomiting mr occur 
Diarrhea may be present b^uK of as*o- 
ciated «mterit£i 

Treatment consist* of brief bstinence 
from food, followed by a bland, Ipijd diet 
Snbsequeotly soft food* may be ddod. The 
course of the condition is genrally self 
limited. 

coBBOfxvK GASTHTTW. This fonnof gastritis 
roo*t commonly occur* after the ag^on of 
odd*, lyes car other corrosive sohstanco*. 
Corrosioo results with infla^tion and 
sloughing of the mucous membcanA 

The symptom* of corrosive gastriti* 
pcad fa P*rt upon tbo cortoiiv, agent EpI 
gartric burning and riamplilo I»d“ “J? 
aUv proont Corroaicaj My »«« fa 
miutTaS oophagu, wi* raulUnt d>»- 


'‘’^faltlEl treatment dtonM bo for the 


shock, which accompanies tho gastritis. Tbe 
stomach mav be lavaged cautiocsly iviti 
\v »ter or specific antidote* Treatment is art 
v( rv satisfactory and stricture in the esoph- 
a us or p\ loric stenoris may develop. 

ACUTE iNTixmou* CAsrom*. This form cf 
g iStrftis develops secomlary to the infiaeoce 
< > toxins or bacteria within tho blood streaDJ. 
1 may bo found in associattoo with meailfi, 
& orict fever pneumonia or other tofectiiQ* 
ihscoses 

It is manifested by nausea, anomli sod, 
rfaamonallv vomiting. 

Food ihouitl be yvithbcld until the p*- 
ticot can cat a bland diet Tbe course of tie 
tUoess is self limited. 

pjo-TCitONOu* CAsnuTt*. PhlegmoQDus gs*- 
triljs Is characterised by inflommatiop of the 
gastric mucosa coo*^ by streptococci, 
staphylococci or colon bacilli. Abscesses msy 
be found within the gastric walls. 

The symptoms aro tlxjse of an scute in- 
fectioui abdominal dlscasa Chills, obdan- 
iaal pain and fever may all be ohsen'cd. 

Antibiotic* should be used- If a 
ab*cc« is present, it may have to be drained. 

Chronic gotiritis. ThU U a fairly caniDoo 
disease, the diagnosis of which has 
made verv loos^y clinically radiologictliy 
and cfven gastroscopically A clinical diag 
oosis of gastritis has frequently been ujw 
as a sort of diagnostic wastebasket and, 
token bv itself ha* little to substantiate it- 
A radlolodc diagnosis of chronic gastritis 
based on tnick folds and ino’cased secredre 
of mucus is often of definite slgnificonco W 
should bo ccoflrmcd by gastroscopy 
biopsy When the radlolo^t report* thki 
fol« and suggests a dia^osl* of hypef 
trophic gastritis, the question may 
to the presenco of lymphoma or even diffuK 
infiltrating carcinoma. In such instances, gas- 
troscoplc biopsv is exceedingly important 

Changes in the stoanach may be found to 
association with other condition*. Inflam 
matory change may occur in assodaticra with 
primary gastric or duodenal disease and in*ir 
render the differcntldl dingnoj is 
Gastritis may bo associated with gastric car 
cinottvQ. It ha* been indicated tiut gastritis 
ouw be a precursor of carctiKona. 

Gastritis may accoenpany either gastric or 
duodenal ulcer It is more commeas with 
nicer* located in the stomach. Antral gas- 
triti* is eitrcanely ccwnrooo, with ulcer* lo- 
cated below the incisura angnloris. Some- 
times, on gastroscopic examination, ooe coo 
visuallae gastritis In the stomach in patients 
with a duodenal ulcer 
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Joel U Dautb i* a Virginian tcho rtcciicd hU education at The Unicenilu 
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INTRODUCTION 

Hie hJ^ tttddcncc of pqiUe ulcer fn tho 
Sfwral populace itu> cqJiin iIhj \*olumf 
Miu literahiTo uhleh bai been devoted to 
CDcalderatlonj of tlw etJolog) and treatment 
of thb (U a ea tc. Tho multiple tufRical pro- 
cedurcs that lu%e been rpocuored for tlto 
control of nicer attest the failure of present 
®*thodi to fuppl) an ideal solution There 
b more recorded experimental and dlnlcal 
^wetreh on tha problem of peptic ulcer than 
00 any other surgical subject. 

An attempt has been made to rovicNV tho 
prfadpal censiderationj u hlch mold the 
of the surgeon os Iw Is confronted 
^ the bedside by the \’aried problems of lliU 
\Vhflo on effort is made to review 
0^ w more established experimental wori 
Dot a few of the more pertiDent dfni cnl 
nevertheless if this polIc> ucro fol 
^ed too rigidly the choUengo conveyed 
rh ^ moTo recent and unconfirmed 

wwild then bo lost and tho fact 
be overlooked that the finnl chapter in 
^problem has yet to be written. Tho sur 
^^^“o^encounter this disease with com 
The roost popular procedures ad 
something to bo desired both 
of xmtmvard effects and 
Kevmkj of the ulcer diathesis. 

'ujgeoQ individually to 
Uq P^oirediTO established and 
in hij hands before they can bo 
In qualified centers, 
^^^W^int to immature surgical 
concepu must bo based 
knowleogo of the knmvn 
frun tfui. fbe supporting evidence 

®P*^huental laboratory and, last 


but not least, a conscientious follow up of 
ones own experience 

Be DOt the fiiit by Hbom the dcu are tried. 

Nor >ct the last to by the old aikb ->Alexander Pope 

PII\SIOLOGIC CONSIDERATIONS 
A concept of the normal gastric physiology 
is a prerequisito to a study of the cbolocy of 
pepUe uh» The stomachs primary func- 
tion is tho add peptic digestion of food and 
for this purpose t^ fundus and body (Fig. 
39) arc lined with parietal and chief celis 
secreting hy drochloric odd and pepsin. 



LOCAL DEFENSE MECHANISM 
L Alkalint Mcratlon asotrallzai acid 

2. Mans laytr protacts nrfac* 

3. Food buffars tha odd 

Figurw 39 The body uid fandua of the tfoiTiach 
are Imed by iMjrletal aod chirf cells tecretlna h>'dro- 
chlnric sod aod pepdo. A dsitow rim of cardiac 
glands above and a S-tneb sleeve of antra] pylarlo 
^ands bekna this acsd-aecrettng area a c cr e t e a highly 
allaHnn nentiaHzlng and tTnn-inmr« Quid, preanmtbly 
as a pmtectlCD to tVw very vulneiable eaophagts on 
the one tide and to the tni-<igHrM qq the otba This 
allaltoe protocHon is reinforced in the por 

UoQ of the duodenum by the aThUm. blUaiy and pan- 
creatic tecTctxais. 
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intractablo ca»e3 and tho»e with compUca 
tloai ii mrgcry indicated. Medina) treat 
ment include* a bland diet and particularly 
antirpajmodlc*. If obitructioai, hematcrocrii 
tcvere pain or complication* oxirt operation 
may be indicated. 
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aliban arc JurglcalK conlrollahlo IIk 
cephalic phase througli vagotomy and IIr 
gastric phase 1>> anlrcctoms (Ic^ resection 
of the distal onothtrd of iIhj stomach) U\ 
\-ar)iDg the lc\xl of distal gastrcctonij dlf 
fcTcnt pfopordoni of tlic add secreting lor 
ert mj> DC removed in oddition to tlic 
WDOoc-sccreling onlnun Tl>c riiiantitalive 
rclolJoQship bchAcMi the Innx) phot's of stim 
ularioD U IntcTcsUng to contemplate and of 
pnctical Importance In api»l>lng surgery to 
coiirol ulcer Unfortunalelj the rclallse Iiu 
portaocc of the lu-o is not condndngl> cs- 
tahhsbcd. Dragstedt attributes duodenal ut 
cer to a deranged ocTirogenlc iihase and, by 
o io tra st, attributes gastric ulcer to the l>or 
moaal phase. Ho arul his cou-orkers bcllcsu 
daodc Tu l ulcer should bo best controlled bv 
an attack on the neurogenic phaso of stIm 
nlotioo (Lc„ \-agolocny) and llul gastric 
nicer should be moro uirectlj conlrolicti b> 
•hfotiem of iho gastric (hormone) plioso 
^ anlnxtom>) Tills approodi to duo- 
ulcer how'cs'cr cannot be reconciled 
®drdy with seme of the ciperimental wxiri 
rf Stnrer Harkini and thdr assodata. They 
p^ormed experiments on does Vr-iln 
”®*iihain pouches to show that If tlio ncu 
nigenic astauje of itlmulaUoo Is removed by 
of tho main stomach, there Is an 
In secretion from the pouch, pro* 
doe to a compensatory tncrcoic In 
me bcTOonal phaso (Fig. 40) It Is also 


worthy of noto that llioy found the gastric 
secretion to increase after gastroenterostomy 
Evans Dragstedt and thdr assodates have 
since conSrn^ that ihcro is Increased gastric 
secretion of add after vmgotomy "when not 
accompanied by gastroenterostomy " It 
should also be mentioned that Lillehci 
Lewis and Wangensteen have shown that 
whero vagotomy Is combined with gastrocn 
terostomy tlie quicker rdease of food from 
lltc stomach reduces the protective buffering 
effect of food during the delayed gastric 
pliase of digestion, a phase tliat bxis been 
Ikdchtencd, os Just mentioned, by vagotomy 
onif also by gastroenterostomy In tno Sou 
vago pouch preparation, antrectomy was a 
more potent factor than vagotomy In reduc- 
ing llio Inddcnco of marglna] ulcer in the 
connecting Jejunal loop 

In funimoiy tlicn tlio fundus and body of 
tho stomach may bo considered the secreting 
txirget and tills target is normally stimulatca 
to sccTtUon at nvcaltimo through neurogenic 
V'agal impulses (cephalic phase) by a hot 
mono secreted in the antrum (gastric phase) 
and by a hormone from the intestine (intes- 
tinal phase) 

Expenmcnially Prodneed Ulcer The ex 
pcrlmcntal production of ulcer is pertinent 
to its etiology However the basic differ 
CDCcs between the experimental animal, usu 
ally tho dog. and man must bo kept con 
itanlly in mind. In essence, all experimental 
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These cells, either from an inhcrcnl immu 
nity or oUu^visc, appear fo bo partially re- 
sistant to the digestive action of their mvn 
secretion, but the remainder of the gastro- 
intestinal mucosa is more susceptible As a 
possible protection from this odd, thereforo 
there is provided a narrow nm of cardiac 
glands above and a three-inch sleeve of 
antropyloric glands below this add sccrot 
tag area. Thc^ two barrier zones secrete a 
hi^dy alkaline neutralizing and mucinous 
fiuid, presumably as a protecdon to the very 
vuln^blo esophagus on the one side and to 
the intestine on the other In oddiUoa. the 
cardiac sphincter and the angle of esopha 
geal juncture with the stomach mechonlcoDv 
protect the esophagus from the reflux of dJ 
cesUve juices- The distal protecdon is rein 
forced in the second portioa of tbe duo- 
denum by the dally flow of approximately 
700 cc. each of alkaline bile one! pancreatic 
Juice. Rarely does ulcer occur below this 
level of reinforcemenL 

The cbemlcal neutralizattan is not the onJv 
local Heftynsa mechanism A socreted laver 
of mucus mecJ^icaiiy protects the surfoce 
and, possibly most important of oil, the foexi 
mgested ot the bel^t of add secreUon ab- 
sorb and buyers this add. In the proximal 
duodenum a special layer of ocUs refer re d 
to os Bnmners glands secretes mucus and 
adds, therefore to this protective surfoce 
coating. Thev ore itrategi<iUy located at the 
point toward which the jet stream of add is 
directed- Since so much experimental work 
in ulcer has been done in dogs, it should bo 
remarked that the occurrence of these pro- 
tective j^di is tiga^emntiy less in the dogs 
duodenum than in the human. 

To provide ixiffldent add for digestion of 
the meal tsiperiroonts suggest there are throe 
of gastric secretion, the cephalic dw 
gastric and the intestinal phase Neurogenfe 
impuhes by way of the va^ elidted 1^ the 
sij^it or cAox or taste of food, bring about 
the immediate hypersecrotloo of add, the 
,o-call«d ctphalic or Murogenic pluM of dl 
ffesticsj This conditicffied reflex v^as de- 
scribed by Pavlov ta 1900 The obs«r\ations 
of Beaumont on his patient, Alex St Martin, 
snd the more roccct observations of Wolf 
and Wolfi ta patienti with gastroi^c wln- 
Aaws dcmmistrated the profound licence 

aa the tppKffanaj ^ 8^ 

So oSteted by th« 

tional rtste, medlatea throogh the vagal 

“^KCOTd pbaw li by a hor 


called gastrin by Edktas ta 1905 Gastrin fa 
a histamtao-bke substance which rcacks 
the corpus and fundus by way of the blood 
stream and in this delayed manner stima- 
btes tl»e target parietal cells to sccretioo, tia 
so-callcd gastric phase of digestion. It fa 
noteworthy that this phase is deUyed, u 
contrasted witli the framediate cepialic 
phase Secretion of tiie hormooo gast^ by 
tbo antrum is stimulated by local contact 
with food or by medianicad disteclioo of 
the antrum This is presumably ihtoogh 
slimulatioo of the submucosal sensory re- 
ceptors since the application of coctiae to 
the antral mucosa prevents tbo release of 
goibin even ta the presence of food oc dfa- 
lention. Dragstedti studies have shown that 
hyperseoretioo of gastric juice mav be ia- 
duced through the endocrine influence d 
the antrum even after the antrum his bert 
transplanted Into the colon as a divertica- 
lum. This secretion Is abolished if the cokn 
containing the antra! divertlcuhan is ev 
eluded hr^ gastrotatesUoal conttauj^ 
washed free of fecad material or taod. Ob 
structioa of this isolated segment on the 
other hand, produced vigorous secrctiofi, »?• 
patently by virtue of the peristaltic preisurt 
alone 

There is a third phase of peptic digestto, 
re f erre d to as the intestinal pnase whici *• 
stimulated by a hormcme rittalar to but less 
powerful than gastrin This bonnooe is «- 
lumed to be secreted bv the mucous mao- 
brano of the small intestine when in coolact 
with food. The charset^ of thii hormooc 
has not been well definecL The subtle bd- 
aace of pbvsiologk: chet^ and counter- 
checks eflfective to the control of secreti* 
is suggested again by rectmt etpenroeotsl 
work which ibowi the antrum to cxcit an 
inhibitory as well as a stimulating effect » 
acid season— a farrtor which mav prove of 
surgical significance This inhlbitorv 
is initiated by local contact of add c» 
antnun Wbether this inhibitory faflueoce 
the antrum is mediated throu^ a local a 
feet which simply taterfcrei with the 
tioo of gastrin or wbether it is accomplished 
by the uberaticjn from the antrum of a gs*- 
trie tahibitmy honnone is being currently 
explored. liLcwiic, the duodenum up<** 
contact with hyperacid chyme may mcit oo 
inhibitory role on add secretion. 

These brief jfliysiolo^ facts form th® 
basis of both the medical and surrical treat 
ment of peptic ulcer They have b«5J sup* 
potted in Gsperimentaf laboratory Both 
the cepbalio and the gastric phases stim 
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flii:tcU poulbi> in a loucrcd lotal rciWoncu 
CD the port of the dmxlciul mtictiu This 
kjciJ lutcrpJlWilJv to ormion couW lx <lm 
to 2 \ Jrict) of fjcton Including local NTiwcti 
Ur pcdiulvc dliCJic or \-Uicubr ip,uin with 
fecal IkcbcmU portal mihmu hj-ixTlnisloM 
or to a number ot oi Net unt-xplalni'd fac- 
tun. Thb factor of kical kUMxptibllllN mu»l 
be added In onlcr (n caplafii life ul>«*iict 
of ulcer b sonw pallcnti wlllj cvlrtTnclv 
hl^ gajtric add kccrdloti. In fact khiu 
cf ibe hlghcit add \alu« lui\c been fouml 
tn the «><allcd ncuroithcnlc palicnit with 
Out an) obfcctivo ckidcncc or hIslor> of 
oktr Ffrulh for \-cars llic empbuik luu 
been placed on the kxral Imlulojicc of 
odd secretion oikI its nculroli/atlon rallicr 
Aon on cofuUtuUorul factors However llic 
twcrbation of ulcer willt personal ktrciit*k 
and the bcaosed loddcocc of ulcer In peri 
«b of general cmotloaoJ slruki as In limes 
of economic depression and war and tlic 
gradaall) bereased Inddcncc with iIk* In 
wwsed tanpo of the atomic era-all Utese 
tmnbbcd with the anpharls b tin. last 
•cade ca the \agal btiucnce— arc making 
c nnfdani more consefous of Uw constllu 
ood ps^thogcnlc disturbances loading 
to disea se. Toe pobt to bo cmpliasized 
B that ^ surgical attack remains a local 
for a coaiUtuUooal disease and 
Aerefore, Icav'ci much to be desired. 

ACUTE ULCERATION 
^foro the bdicadoiij for surgery and tltc 
tntde^ surgical procedures for tl>o control 
^^^onic ulcer are cocaldcrcd, a wamtog 
]» sounded conccnibg acute cro- 
7^, Adr ODmpffcoftons and surgtoi/ 

Pfkatbns ihoukl bo briefl) rovicw'ed. 
ocrgEODi, pathologists and those interested 
lajrtroscopy occasiooally see other tlian 
punclicd-ouL indu 
cfarcHilc ulcer Tl^ may see albeit 
^ superficial erosfoos. 
usually small, and often 
» y'CM transicBt ulcers may bleed 

tfeo nr ^ ^ require emergency rtJicc 
(UiieJ “ot bo demon 

that bleedtag ceases. It is known 

Tk« ulceratioQs may also per 
tkn w^ll hi otsocia 

be but streu may 

Alt mav tr« examples of erosions 

transiently occur and create such 
do problems. Because such erosions 

Pl^tar* ft. ., therefore, confuse the 

a reason, b treating such 


trokions at Itokl to bend e\cry effort to 
control upper gaitrolnlcsllnal hcmorrliago 
In ad4*riiJdIt or tontinned blood traiufnsbns 
Ixfon resorting to kurgery— particular!) if 
chronic tdeer has iKJt or cannot bo dwi 
incnUxl Coklric resection for tlw acuto ero- 
sion instiad of correcting a long standing 
phk'kiologic imbalance (os in dironic nicer) 
kacdfices an important organ for a tramient 
blcmbh— altliouglj grantcu this expediency is 
oceoklonallv necessary in llw last resort to 
ka\c life Mossivo hemorrhago from acute 
goslnxluodcnal ulceration witlnnit presious 
nicer hUtorv Ims been reported in the Im 
mediate postotjcratlve period of patients un 
dergoing unrelated surgery Whlio these ore 
ixoiuplcs of uncontrolled hemorrhage from 
aenU possJbK “stress," ulcer they must rep- 
rcMmt liw exception rather than the rule. In 
gcncTal If one treats the superficial]) bleed 
Ing erosions corK in die hc^itoJ, and gives 
continuous blooJ transfusions will usu 
all) slop bleeding-more often than will the 
ixmctrating calloused ulcer The fact that 
acute erosions wide!) may bo quite super 
ficiol mav also be ossodated vWth chr^c 
ulcer must bo boroe in mind at cmergenn 
operation where tbe discoverv of one blce(( 
Ing point docs not exclude otliers. 

Ukcvvisc, in operations for acute perfora 
tiom of the duodenum, simple closure Is in 
order If the chronic ulcer diathesis cannot be 
documented. Such perforations may repro- 
sent only on acuto ulcer The stomocn sh^ld 
not be sacrificed for the transient lesion 
since tlx) etiology of those acute erosions is 
not understood- Without a history of pre- 
ceding chronlcity It cannot be assumed that 
the ulcer will recur Only for the perforation 
widi calloused margin and a well-docu 
mented chronic history can primary gastric 
resection at the time of duodenxd p^oratiem 
bo justified in the minds of those who ap- 
proach the problem from a studied eiperi 
enco The some is not true in gastric ulcer 
where primary resection of the perforated 
gastric ulcer is desirable, if not cootralndl 
cated by Mrltonitis. This differential is based 
upon the hazard of malignancy b the gastric 
ulcer and the greater dlfflculty in satisfac- 
torily closing the perforatioD in the thfol-ir 
gastric wolL For the calloused duodenal ul- 
cer with a long dexmnented history of 
chronic and recurring symptoms, p rimar y 
section at the time of perforation is thor 
ou^y justified, provided, of course, gen 
erollzed peritonitis does not resection 

a prehibiUvo ridi. Thorough parttoncal hv 
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ulcer ha* beea produced b\ altering the nor 
mal balance b^veen add JccrcUon on the 
one hand and the defense mechanism on the 
other 

Mann and Williamson were able to pro- 
duce ulcer comlitenUy by dcflcctinK tl»o 
protoctivo alkaline secretionj of the tluode- 
num pancreas and liver into llw terminal 
ileum, leaving thereby the jejunum anas- 
tomosed to the stomach and exposed without 
protection to the action of the gastric secro- 
tiesas (Fig. *11) The posilhle addiUimal 
factor in this experiment of removing the 
inhibitory influence on add lecretloa, which 
was shown by Sokolov in 19&4 to reside in 
the duodenum has been recalled receoUv by 
Bracfcne^ Thai and Wangensteen. It is note- 
worthy that the marginal ulceration in the 
Mann Williamson dog is reduced bv vagot 
oray altlMwfth total protection against ulcer 
is not afforth^ Further proof of the protec 
tivo importance of the pancreatic secretions 
is the work of Ehnan and Hartman who 
found that external deflection of the pan- 
creatic lecxetioni produced peptic ulcer in 
100 per cent of do^ A. seeming paradox to 
this, which present knms ledge d«>ei riot ex 
pUin, is Drtgstedt fex^ that in 300 
nntmali maintained with suitable hwilin re- 
pkcainent after total pancieatectomv (as 
contrastai with dofloctloo of the pancreatic 
secretions) the inddence of ulcer was «3nlv 
1.3 per cent The Infioence of the rare alpha 
cell tumor of the pancreas on ulcer forma 
tion may be in some ^vay related to these 


ol»ervatiotti 

The second method of produdne erpen 
mental ulcrx was reported in 1940 bv Code 
and Varco Whereas heretofore experimental 
ulcer hod been produced b> deflecting the 
protective secretkms, ihev produced expert 
ment^ ulcer for the first time as a result of 
prolonged hypersecretion of add, AVharo 
separately injected dose* of histamine had 
faS^ to produce ulcer the subcutoneosi* 
implantation d beeriva* saturated with hl»- 
P*r«ah*ti<at]ly *ad aside frooa «tpemarot*Dy 
-jnjAiced olcw the protective uopwUnce of the 
5k,U» bflisiv sod p»ac=rmiic i. 

rtrated dsUc-Ib by ^ ocooskosl duodeial 

ha, obstixaa«»i the bihsry «nd 

flieae protective searticci bom reaefa- 

Sf died ^ 

bfeedmg nuffa»*l ‘br« re*n *ft*» 
* the of eiosioo by o£in«ttr«Hw>d 

hSeJ%triC reaction m the Whxpfio op> 


EXPEfllMENTAlXY PRODUCED ULCER 
Dtf iacHon of olkoliM dtfatiu 
(Monn>Win!omson,dog 1923} 



tosnloe produced a sustained stiroulid® 
which resulted in ulcer This cxpcnrotsitsl 
ulcer is not prevented by vogotoni) because 
it is pjtiducod b> stimulating tlie gastric 
phase of acid secretion ratbs duo tbe 
cephalic phase 

Several other methods of prodneiDg ulcff 
have profound clinical signincance. The ttb 
corating effect of retainw oabuffenjd *do 
was dCTonstratod bv Shay and his groups fa 
fasting rats they ligated the pvlo^ 
moltiple ulcen in 5«> obstructed stomsdi 
consistently resulted. In a subsecroent experi 
meot, Harkins and Hooker snowed that 
these rat* are protected by vigotoco) Tbe 
important buffering effect of fo^ in the de- 
fense mechanism is demonstrated in the Fr^ 
mont dog Ihe stomach Is taken out » 
continuitv but the blood and nerve *^*1^ 
are preserved. In the absence of food to this 
isolated stocnoch, these dogs coaslstcDUy d® 
velop ulcers but are protwted bv vagotesny 
u thovra by Dragite^ 

ETIOLOGY OF PEPTIC ULCEE 

The work dted is but a fraction of the 
experimental worker* contnbutioos to the 
undenrtnndlng of the pathophysiology »*«>• 
dated with durordc peptic ulcer Nevorthc 
lets at present, we must admit that the exs“^ 
etiology of chronic benign oJeer is unknown, 
oltbcoi^ obviously two factors are tjoitt 
wneraDy accepted. These factor* ore (1) 
the hypersecretion of sdd and pepsin not 
alone to the normal monnex at meoitime, fait 
particularly the sustained secretioo of this 
acid and eniyme to the interim betiveen 
feeding* and (2) a coostitutioaal factor re- 
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fleUed poiwUv in a loutaxi lot J u*sl\|jhtt 
CO the pirt of ibe (liKxIcrul jMua>vj TJji* 
locil ima-pdlHlilj lo erosion ttmUl Iw dm 
uf fatlors InclmlinK UkjI \ iM:»i 
Ijt occhiiho dlicaic »>r n isaiLir »i>avni wllh 
local iKhcmti, ptnUl \cih)U* l»)jKrtin\UMi 
cr lo a munba oi ai \ct uncvpuiJH'd fjc 
tm This factor of local mu^l 

be oddeil in lodcr to crsplain llu: nl»itiix 
of ulcer In usne patients uith extrmicK 
htsb gastric add secretion. In fait wum 
of tlte highat add v-aloes lu\x been ftHrnel 
k the so-cufkxl Dcurasthcnfc patient uitli 
cnl on^ csklcncc or blstor. of 

ulcer FculK for \can llto cinplusb lia> 
been placed on iKi local (mluLuscr <»f 
add iccreUoo and its nculrall/-»tlon ratlMT 
than oo comtitullonal factors. II<n\c\iT the 
^inrhatioQ of ulcer uiih pervonat stn'su v 
iiid the Increased Incldcrwo of ulcer in pc rt 
^ of general emotional stress as m tiim*% 
cf ccDDomic dqiaasioa and war and llw 
increased Inddcocc uHth IIk in 
topo of the atomic era-all tiu'sc 
^ conbiDcd with the empluaU in tlic last 
oo the \agal tJiflucncc-aro maUnn 
more ewudous of the coostitu 
^ ps>-diogenk: disturbances leathoR 
■ lo bo cmplusizctl 

gjtttt the surgical attack remaim a local 
for a comdtutional disease and. 
“»ttcre, leases much to be desired. 

\CUTE ULCtK,\TION 
tbefadlcationj for furgcf) and tlw 
of procedures for the control 

considered, a ssamlng 
*k« anH concerning acuic cro~ 

baolintiL-J^^ c°™pflca/lon* and surgical 
Wi* ^ be brlefl> resIcssxxL 
in and those Interested 

the cliarac£lt«Sf^°^y 

wpcrflclal erosions 
mala^ ^ ’“'iaD) imaJJ and often 
*0 matttidv or ulcers may bleed 

Bt* or thev j^jdre emergency rcscc 
^ bliLtt^ and Dot bo demon 

inay “ 1 m po- 

»itfa bum /r bi ossoda 

create such 




Illusions at lust lo Ixrnd cscry tifort to 
iiMlwl upper gj\lTolnlvstlruil liemorrlugo 
b) ade<|U<ite or c?)ntlnned bltxxl transfusions 
In fori rcMJrtlng to surgery -particularly Jf 
clinuiie ulcer lus not or cannot bo docu 
inented ( aslric resection for the ocuto cn>- 
skin liistiad of correcting a longstanding 
phwlologii inibalonct (os in dironfc ulcer) 
saeriflees an important organ for a transient 
Idemlsh-althougli granted tills cspcdicncy Is 
oieasInnaiK ni-eessary in tI>o last resort to 
sail lift Massive hCTnorrliago from ucutu 
gastruduoth'uaJ ulceration without prc\iaus 
vdttr hUtorv lias liccn reyvorted In the Im 
metilati povloncraUvc period of natlenti un 
dtTgoIng unrelated surgery While these arc 
txamplt*! of uncrmlrollcd hemorrhage from 
aruti posslhK stress’ ulcer they most rep- 
reviit tiu evuption ratlier than the rule. In 
gnuTaJ If one treats tlic superficially bleed 
mg erosions carlv In tlie hospital, and gives 
continuous blootl tiamfuslons they will usu 
alls stop blct'dlng-nioa often than will the 
ptmitratlng caJlmiscd ulcer The fact that 
aeutt erosions which may be quite super 
final nuv also be associated with chronic 
itleer must be borne in mind at emergcncs 
opt'ration wlicre the discovery of one blccu 
10C point dot's not cvcludc others. 

laLcw-isc In operations for acute perfora 
tioDs of the duodenum, simple closure is in 
order If the chronic uJeer diathesis cannot bo 
dneumented. Such perforations may repre- 
sent onlv an acute ulcer The stomacn sbt^d 
not be saoifleed for the transient lesion 
since tlic etiology of these acute erosions is 
not understood. Without a history of pre 
ccdlDR chronicity it cannot be assumed that 
the ulcer will recur Only for the perforatioii 
with calloused margin and a w ell-docu 
mented chronic history can primary gastric 
resection at tlie Umo of duodenal p^oration 
bo fuslificd in the minds of those who ap- 
proach the problem from a studied eiperi 
cnee The same is not true In gastric ulcer 
where primary resection of the perforated 
gastric ulcer is desirable, if not contraindi 
catod by peritonitis. This differential ts based 
upon the hazard of malignancy in the gastric 
ulcer and the greater difficulty In satisfec 
torlly closing the perforatfon In the thicker 
gastric wall For the calloused duodenal ol 
ccr with a long documented history of 
chronic and recurring symptoms, p rimar y re- 
scctloii at the time of p^omtion is thor 
ou^y justified, provfd^ of course, gen- 
ermized peritonitis does not mnlp resection 
a prohibitive riiL Thorough peritoneal lav 
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Ftgur*^^ plKjtfljriph of » oocmfll eon«i:h opeoeii loBgJtudlaHh ihcmbJS tiw tcnnio*! «xJ 

kod tlw first and aeccod p w ttora the thtoderans. 


age With ncjniial M^tne to prevent pocketing 
of forelgo material it on important part of 
the opMotioo for perforated vUcui 

When pnmarv rejection il done either for 
perforatioo or homorrhago in the ratient 
with acute iiiccr the long-term r©*oU will 
not be gratifying and the “dividend" to the 
patient not neai^ w apparent as m the pa 
dent who haj jafFered long from chronic 
ulcer Should bo develop anv of the un- 
toward joquelae of rfsscctkm, thov would 
nrmo n^cularty objectionable to him. It 
i^d oIjo be pointed out that vagotomv 
has no MtablUhed place in the control of 
tiKBJ ricutt Itrew ulcOT Zobinm, DraatoJt 
mi Buociate*. for owunple have ,hov,-n 
that eortljono itlmuktitm of gattric locrolton 
even after antrectotnv and vagol^v 
iTdeallng 'Vi* (bo “ett'o ooo ihoutd 

iSik for the ree“‘ admtaiJlratjon of cor 
Sdi and all factor, comludvo (o .(«. A 
“Stuftln iwrueen acuU mttm jnd 
'tr'STXjic ulett haa not bom tast^ 
that acote ulcer may be 
chronic ulcer-at leaH to 

‘“JS^patlenf '*** hyi>et««tn:ttoo of 
that chronic ulcer, are^ 
"luJilfed In theft occurrence to c«t^ 
tot portion of toe 


duodenum, the antrum and the le**<r 
turn of the jtorooch and the lower esophagi» 
—anatomic areas in which the mucosa h 
smooth and rather tightly adherent to ^ 
musculoris in contradirtinctloa to the htedm 
of the ftorruLch where the mucoja hanffl ^ 
folds and is looselv adherent to the ondei^ 
ing musoolature fFig. 42) Ogilvie *1 
tentioo to this tact and suggests w 
abraiioas occur as a result of trauma, 

UoTu dietetic indiicretioiis and the like ® 
the fundus, where the mucoui membra^h 
looto the ^ge» of the abrasion £aD logetort 
os tho itomacn empdej and It heals as raplwY 
a* \TOuld a smaQ bom on the eyelid, but u 
it occurs where the mneous membrane n 
fixed, tho defect remains open as 
small bum on the bridge of the nose 
acid digettion occurs l^rforo tho abraw 
can In these, tben, a dironlc uk*f 

might result. The difference in slgnlficii^ 
fa the acute and cKroolc ulcer Is P'^rtray^ 
by Ogilvie when he says "If wc were able 
to inspect the lining of our whole altoeot*^ 
canal with the ctmstant scrutfay and mtoote 
attention that a girl devotes to studying her 
coenplfpJon, we ihould probably see that ocr 
loner surfa^ liLe our outer one is coo 
ftootly ihmvtog small bleml so 
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yWa arc rnuJUplo and nu»> occur 
and 01 a nilo arc of no il^lGconcc \u»(cii 
bccaukc of dwlr locotkm wmihlnctl wdtli the 
patient I \idncrjbilil) tlvc> I)cconio chronic 
or iffllcw they ntouivxJ) bleed or |X’rforjk 
The fact that on x ro) cxunilimllon duotUnial 
oJetT li fcHind appr^inotclv nine llnica os 
coDunonl) ar goalric nicer jet in untopkV 
nibjcrtj die iiiddencc of nlcerallnn in the 
duodenmn and klonuicli is idL'nticoh UDfU 
weight to this philo*ophical hjiJotlvoIi 


TRE.VTME\T Of CHUOMC DUOULN \L 
ULCtR 


The notbogeoevis and, ll>crcfort iht' ctl 
ology or chronic ulcer on? bctftT understood 
than those of acute nicer Sufftco it to sav 
that when tho ulcer is situated in iU more 
cDcanan location, tliat is, tlfc first portion of 
the duodenum, a n>cdical rej^lmen slwuld 
pnnt adequate in at least 80 per cent of 
casn. In most dUnIcs, sujgcn is udviutl 
because of the complications of ulcer 
or for those which prostj cduoolcally Intrac 
tahJo to adequate medical treutment Such 
treatment should encompass the principle* 
of add control, anticholinergic drugs sjiac 
tog buffering food in tho stomach tlunugJi 
^ tho twenty four boors abstinence from 
w tolempenite use of stimulant* fnicollno, 
“toobol and coffee) combined with seda 
mental oikI physical rest and rccrca 
A mistake that may bo raadc in tJ»c 
medical management Is to allow susceptible 
to become markedly oNcrwdgbt by 
the required frequent feedings Tldi i* seen 
^^^donallj in the intractable ease where 
comes late to surgery The weight 
t^ adds to the risk as well as to 
“i^chanlcal problems of surgery 


OF THE PVTIENT FOR 
SURGERY 

to 75 per cent of gastric ulcer* 
™ to turg^ because of the high recur 
when treated medically and be- 
SSaJ generally good result* from 
therapy and paiticuloriy because 
u» only rdtable May to luLduilo 


•' "uy uj uunuue 

% contrast, the ulcer in the 
f ““Elated to molignanc) 
a«l,tance in its manage 
® per varying from only 10 to 

figures quoted from most 
hai^^ "^,2^ M(uoa Clinic, sur 
^ fresn 10 ^ “rolled in pwoentages var\ 

’'’Wds, tv* other 

^ ^ duod^ ulcer i, primarily a 

^ X 


DH'dital lUid not a surgical disease Elective 
siirgcTj slwuld bo considered for the jwlIcTJt 
\v 1 k> has (1) intractablo symptoms unre- 
llcxctl b) un adctiuato medical regimen (2) 
unn.llcs'ed or recurring obslnictfon and (3) 
tqwated lu-tnorrliagc 

Ensergenm s\«rgcry is rctjulrcd for acute 
perforaUon or uncontroUwI bemorrhago 
widlc surgery for intractability and obstruc 
tioo U inoru often rerjuired in tho fifth and 
slxtli decades of life it has been oh«T>-cd 
llrat t!w ulcer which Brat becomes manifest 
In iJk? older patient and that which arises 
\-cr> early in life as in the second decade 
represent tho more severe diathesis and arc 
most prone to prove inlrartabla The old 
dictum of applying limplo gaitrocntcrcstomy 
In tluj older patient wllli *"bumcd-out ulcer 
scar" is no longer tenable. Castrocnlcroitomy 
per se is no longer considered adequate 
treatment for ulcer certainly not for the 
fim/ted niunbcr wMch fusHfy surgical inter 
fcrcnce 

In sclcctlDg pallenU for surgery the sur 

f ^coo should deny acceptance for surgery os 
ong us pxttsible tlw asthenic migrainous 
pulient w1k> is a finicky cater and who is 
uodcAvTlght This Introvert finally erhausts 
Ills pliysldans patience and surgical oulst 
anro Is sought With any treatnvent there 
will be u high percentage of unsatisfactory 
results in these patients and on increased 
percentage of the dumping syndrome and 
otlier untoward jcquclao after surgery Such 
poUents should not have surgery of anv 
Und without prolonged observ’ation on the 
port of tho surgeon os well as tho internist 
To accept properly bis rcsiwnilbillty the 
surgeon must know firsthand the patient* 
history habits in work and recreation his 
worries, his reaction* to possible marital or 
business problems, the inciting factors in 
the exacerbations of bis symptoms and his 
cooperation or laci of it In following bis 
physicians instructfoni. Before reconur^nd 
Ing surgery be wUl be wise to discuss with 
the patient tho possible untoward sequelae 
of lur^jiy in a manner that doe* not neces- 
sarily plant the seed for introspective mm 
plaints but rather provides a protective un 
derstonding should thev occur Such se 
quelae will then be accepted not os a resiJt 
of a mistake on tho part of the jurgeon, but 
rather as an irreducible premium for control 
of tho more crippling ulcer symptoms. By 
tho same token, the internist or the patient * 
general physidaii should not be ^ty of 
indifferent procrastinstion In advising sur 
gory in the severe fonni of the dbease. Pos- 
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libJy tho internist, in defining intractability 
should place less relhinco on the responso of 
the patient to in hospital treatment and morn 
ligoiflcaincc on Ujo early relapse t^cr Jh)»* 
pital discharge when tlie patient resume* hU 
occuMtioo in the habitual environment jn 
whlcn ho must continue to work. Unjustified 
aad prolonged delay in advising surgery not 
only taxes me patient unfairly but alto fas-or* 
penetration of the ulcer advancod flbrotU 
and a more catcruivo inflammatory reaction, 
factors which maluj more dUBcuIt the anas- 
tomosis or ckamo of the duodenal stump 
and tlicreby increase the tcdinlcal hazartU 
of surgery 

SELECTION or THE iURGlC,VL 
PROCEDURE 

When the refractory course or the compU 
cations of duodenal ulcer dearly tustifv sur 
gerv the choice from a number of advocated 
surgical procedxirei places on trial tlw sur 
geoni judgment ana his technical aklU. As 
in medical managcmcDt, all methods of sur 
gical attack are directed at the reduction or 
subtotal elimltuxCton of gastric acid secretion. 
svitbMt w^ch peptic erosion doe* not oc 
cur This can be accorapJisbed in varying 
degree by one or a combinatloa of methods 
of altering gastric phvsiologv (Fig, 40) 

Baslcallv these methods are (1> vagot 
om> thereby rranovtng the orahalic phase 
of stimulation (2) resection of tho antrum 
thereby removing tho source of gastrin which 
is responsible for sttnmlating the dolaved 
gastric phase erf add secretion, and whldi b\ 
experience and some esMtimentnl work 
might be interpreted to w the more in 
fluMtial of tho two phases and (3) resoction 
of varying anvount* of the add secreting 

VARIETiES OF SURGICAL ATTACK 
FOR PEPTIC ULCER 



60 to 80 % gostfactoeny- 

redveas octo-«*cratiag 
torgstfnpropotlioo lo 
b*}g} 5 t of rostetkm 
‘;«.i toi Ic* ««.Ua*UQcu «£ the 


body of the stomach, Uverehy rediacmg (be 
add secreting target* of parietal ccQs wluJi 
can respond to any of tlw three avcima of 
stimulation. Simple droltugc procednres, 
such os gastroenterostomy or pjlortplut) 
ore no longer cofuidcred adequate in tbdr 
own right ns a primary attack, oltltougb they 
ore us^ os compIemcDtary procedores to 
the above. 

DISTAL SUBTOTAL GASTRIC RESECTION 

Tills operation began to rupplant snnple 
gastroenterostomy and pyloroplast) in tbe 
United State* some thirty years ago ha\lflg 
been introduced from tlw European rimk* 
hv Berg and adctacated by Strauss as eAriv 
as 1817 At Iho time of lU initial me, the 
phs-slologic rationale was not as wefl under 
stood as no^v It seerned a radical departure 
to subtotallv remove an important organ ft* 
an ulcer no more than a centimeter tn ditm- 
cler Its propoocnls were critidied and ^ 
was compared to tho absurdity of amprtst 
Ing 0 leg to rdiovo a varicose nicer Ccctmt 
this attitude with tho report In 1952 of the 
Comroilteo of the American Castrocotcrj)- 
logical Association whidi, after several v'tan 
of study reported 05 per cent salisfertcB) 
result* fonovvtog lubtotid gastric rtsertfen. 

The Phvsiologkc BoiU for the Procedaie. 
Distal gaitrcetomv in rcroovtog the aatnm, 
abljUcs the delayed gastric bormooal (gas- 
trin) phase of add secretioo and, at the 
Mme time depending on tho level of resec- 
tion, removes a varying pertsenUge of th^ 
add secTotiog target, or body of the rtccttii 
Those using the method advocate from ® 
to 80 per cent resection It is essential 
remove the entiro antrum down to and ^ 
yood tho pylorus an accomplishment that 
may not b© cosy In the advanced pooetrattag 
ulcer That tho resection has extended he 
vood the pyioruj into tlio duodenum, p^ 
tloiiarlv on tho posterior wail should be 
Insured by a recorded histologic conSruu 
tioa 

Among tlioie who advTxaiie subtotal go*- 
trie naectloo there is a distinct dlUcreo"^ 
of opinion as to tho proximal eiteot of re- 
sectioo that is, the amount of target remah*- 
tog to be exposed to tho itimulating >agal 
and other physiologic stimulL Tho nwj<*it) 
speak of a 75 per cent subtotal re*«*l'^ 
Unfortunately it is difficult to accoratov 
ihitennlnc the amount of stomach 
left. PricstItJv uses a fonnula developed bv 
Heinrich, while MoofO and Haridns have 
developed a melhod uUltting pUainvetry 
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arai ttvighL Tlili li cldignctl lo csUmak 
more jccuralclv tlw pcrcnitaRO of stomach 
that U Wl Hurt prefen a 00 lo 05 i>er m>t 
resetUon, p^c*cr\^nB moro Ruslrlc 

capadt) iM presunubl) belter posloptra 
Ihtt mitrirtoa He l>tlic\c» that clinfduni 
skuld bo moru liberal In adxUJnff Mii^xery 
for tho patient ulto cannot iKt a rcosorubK 
sadsfacton life u-itli Ills ulcer but ilut tnr 
geoDi should bo moro ctmM.rvat{\c in this 
priiruT> resection revening tlw. mon radical 
mn.0cn for llic fc%\ ulw suffer rctumwi 
He bclicses llut all surgical patiLTils slKnild 
not bo InfhctciT willi a hl^i subtotal re- 
section and tho increased nsl of undiTnu 
liitkiQ and “damping" in order to nrott*ct 
better tho few who arc apt to deselop 
rtcmrcTil ulcer It docs seem rcasonahU ci 
tablishcd that the hlglscr the resection. Ok? 
lower the Inddcnco of recurrent ulcer but 
that the hitter resection mav result in a 
greater perccnlago of the “small ilorruich 
ij-ndroroe" and "dumping." 


\fttT gastric resection Uic rctloraiion of 
PfUlrohitathuil conUnnltij presents a sep- 
arolo consideration \Vlicreas resection Is do- 
slgiictl to control ulcer b> contrast the vari 
ous mctluxls of ro-establisiiing continuity are 
aimed at reducing to a minimum tho un 
Inward sequelae therefrom, although some 
also claim cniiancemcnt of ulcer control b> 
llio particular anastomosis of their clmlcc. 
Esscntiolb llic diolce is lictwcen an end to- 
end gastroduodenostomy (OlUrolh 1) on tho 
one luuul, and an end to-sklo gastrofefunos 
(om> (Billroth II) on tlw other C^alnly 
llw accomplished surgeon will be \‘crscd in 
tito sariatinns of both methods so tlut he 
will not be forced to strctdi a single method 
bc>'Dnd its reasonable limitations 
Caurojejunosiomy After rcsoctioo for 
duodenal idccr gastrojcjuno5lom> (Fig. 44) 
ranaios the most widcl) used anastomosh. 
This is for two reasons in the first place it 
can be accomplished without tension on the 
suture Unc regardJou of the height of tho 


METHODS OF ANASTOMOSIS AFTER 
PARTIAL OR SUBTOTAL GASTRECTOMY 



Fig 44 



040 


Chapter 20 The Alimentary Canal 


resection and, in the second place tlic de 
formed dnodcnum may not lend itself well 
to onaitomosii and the iwrgeon U compelled 
to use the jejunum. In thw cJinfci wlicro 
surgery for ulcer is restricted to the more 
complicated cases, the surgeon has (o deal 
with a rclativoly large number of adsancod 
deformities of the duodenum. He ma> 
therefore for tedmlcal reasons base to 
forego the physiologic and mechaaica) ad 
vantage of the Billroth I gaitroduodenos- 
tomy in mans of tlK 2 se Actually in the 
laraer aeries of followed eaics reported, (he 
dinereoce in untoward sequelae tor the two 
methods has not been Impressive and Ordohl 
and his aisodatei sutpriiindy found a 
higher iivddence of recurrent ulcer to follow 
tho Billroth I Hum the Polya anastomoils 
whta^ tho same oitent of gastric rosection 
was dcfflc for duodenal ulcer 

In anaitoDKwing the end of ttwj gastric 
stump to the jejunum the entire tron section 
of the stump maj bo arutttomoied (PoKa 
1911 and Moynikan 1923 } or the lesser 
curvature side may be dosed uimg a lesser 
width for anastomosis (\on EiselsSerg 1889 
and HofmeUter 1896} For the higher lesser 
enrvature uker there are technliil ad\an 
tQges in dartng rather than anastomosing 
the lesser curvature The functioning duun 
eter of the anastomosis will depend upon 
the diameter of the distal jejunal loop and 
it has been pototod out by some that a urger 
anastomosis could enhance tlw chance for 
“dumping” into tho proximal loop Prohaska. 
GovosHs ami Klrsteins have ruggosted that 
jtomai dysfunction following subtotal gas- 
trectomy is cansod, not b\ stomal edema, but 
rather by an atonic gastric pouch in vvlUdi 
ibo (Cerent outlet is placed above the of 
fereot hilet It was found that tlUs combina 
Bon occurred more frequently in the “ontl 
peristaltic caad to-end gostrojejumwtomv m 
which the distal loop of Jejunum is pioc'ed 
in continuity with the lesser curvature of 
the stomach- If a retrocoHc anastomosis is 
made proponents point out two advantages 
A shorter loop of jejunum (1 to 3 inches 
ajstal to Treiti ligament) can be used and 
oae avoids the mechanical disadvantages of 
nulling a longer loop of jejunum around in 
V ,, , ® c n heavy greater omentum in the 
tw. Lut 

5*(ecllMl>y ranovtog t!» groato 

ralMufly obow TIm shorter the je 

the higher N.ttl bo tho 

olWIoe. pjocttaUc and 
Sf^^cSiOM which baihT and protect 

Thai a to"8ei loop -"ov 


predlipove to rocTurent ulcer has been n 
plained by kirilufc and Meremlfcoo oa thii 
Ofuii ratliCT than on the basU of an incrfctt- 
fajg inherent vulnerability of tho more dhU 
jejunal mucosa- Tho poitcrior anastomosb b 
tccfmicjlly a Uttio more difficailt in that the 
margins of Uio surgical aperture in tho (rais- 
verw- mesocolon (which should sJwaji be 
made to tlw left of tho raidcoJic vesseit} 
must be sutured in a collar lilo manner to 
the stomach ohovo tho anastomosis, if this b 
not done, tlio aperture could descend tad 
slraaglo tho anastomosis and crcdte obstruc 
tion to cither or both tho afferent sujd cf 
ferent loops The anterior anoAtomosis may 
be preferaole in a secondary resection where 
live transverse mesocolon is indurated frees 
marginal ulceration or wbero its vascukr 
arcades are cot suIBcierjtly wide to pensil 
on adequate opening. In either the anlecoBc 
or rctTOcnlic anastomosis one should try to 
SCO that the anastomosis lies transveneh 
without tension and that the aperture of the 
afferent loop is not loteer than the efferest 
loop Some would insist that the pjovicul tf 
afferent loop be onaslomoscd to the leaatr 
turvaturo and some prefer this m the post 
folk anastomosis However in the aaub:^ 
anastomciiif Ibis may af (laws be revmefl 
and the proximal loop bo arustomosed to the 
greater curvature, if by so doing it seena to 
assure a better transvenc positioo without 
tension 

Caauoduodenoxtocny The Billroth I 
( 1881 ) Of variflUoos thereof is used by tic 
majority of surgeons followiag roiectioo of 
benign gastric ulcer because (1) a lesser 
resection is usuoUv performed for costric 
ulcer and (2) the uninvoivcd duoaeswaa 
lends itself well to acastomosis There are 
stanch advocate* of the method imd it b 
used also after resection for duodenal ulcer 
\Vlum the deformed stump does not pennfl 
end to-«td arvaitonvosii an end-to-iidc ga^ 
troduodenostomy (von Habercr 1922 and 
Fisiney 1923) Is employed (Fig 44) E' 
perimentallv tho Haiiins group found ref 
toration by gastrojejunostomy following par 
tial gsulrectomy to result in a higher level 
of Gastric secretory actfvi^ than after gas- 
tro^odenostomv Marginal ulceration to the 
animals occitrred earlier and oftenor after 
gastrojejunostomy There is osperiment*! 
mddence suggesting that excess add in tlw 
duodenum acts as an inhibitory inffueuce c® 
tlic further socretioo of add by the stomach, 
probably tiuough a faormooe toduenco. This 
bod hero suggettod by Sokolov as carlv as 
1904 Tho work of Harldns groun confirmed 
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tlut of Drapilcdl t group ihat (liis prott*clK c 
mflncucc bj contrasl K loit after goilro 
{cjiinoJtom> Evdvxi has Jwwn In live c\ 
pcrlmcnlal anlnul al kasl tlmt tho oisluillu 
tIoD of fat and [mjldn U reduced less after 
the DiHrodj I llun after tlw nillrolli II pro* 
cedurct. Also it U pointed out tlut tho 
anastomrulj U clover to tlw pro- 
tecth-o alValino rcinforccinciit of pancreatic 
and biliar) u'cretloni and that the duode- 
num, as contrasted to tlw jcjununi, U 
guarded b) Brunners glands \sliich sccrclo 
addlliooa] alkali and a pratecti\u mucus. 

Mechanical!) of courw- an i*nd to-end 
ajustisnosb approaches tho normal mon 
th.m an cnd-to-sldc. There li one less sttturc 
line, the lovecr ccmpartnicnt of tho ul>domcn 
b not soiled during ll>o anastamosls and 
ooe dors not havo to deal vdth tlu. problems 
of tho greater omentum and the nvesentery 
of the colon- These advantages migljl bo 
coasidcred overvvhclmlngl) In favnr of gat 
trodoodcnoslom) However in actual cUnI 
cal praetk^ the follow-up results while lurd 
to evaluate because of dw many variables 
introduced, DoncUidcss foil to convirKC 
maav authorities cither as to Its advantage 
m ulcer control or In reduction of untoward 
leqnelae. They would wTim against overex 
tetidiag the indlcalloiis for its use particu 
lad) V, oere tcdmlcal hazards make tho anas- 
toouttls difficult Coll^Kn" Moir and Wriglc) 
hnad tho ulcer rccurrcDco rate in a tiuw 
foUow-up rose from 2 to 17 per cent 
the Biltolh I was substituted for tlw 
procedure, a 75 per cent resection 
“'■hig been done In coclj series OrdaJil 
^ Baker found Umj Billroth I to be 
for gastric ulcer btit to be fol 
b) a 2a.6 per cent incidenc-o of ro- 
^TTttt ulcer when used for duodenal ulcer 
the other hand. In a larger series of 
Harkim and N)hui reported a recur 
. (proved and unproved eases) of 

if \VhIlo it is true that tcchnit^ly 

entire greater curvature and 
It gastric arter) and mobilizes 

tho anastomosis can bo uc- 
If cases without tension in 
^ ®'pcrt, the leu ex 
HOrattd may be ID advised to attempt it 
advanfr,- *eem to be sufficient proved 

Billroth I anastomosis to 
the leasoooble indicadoos 
In Inoa^ To do 10 could tempt one to do 
‘naoequato resection of the stomach or 


^wtahllih the 


The anastomosis under tension 

^ weal end result after gastric re^ec 
» of the type of anastomosis 


fWl 

is a small stomach Iiaving a capacity of a 
pint or leu wHth low add secretion limited 
to tlw mcalHmo and a gastric cmpt>'ing time 
of about ono-lialf on l>our 

V \coTovn 

Tho trammUslon by way of the vagus 
nerves of Innuencca important to gxislric 
sccrcllon was pointed out b> Roldtansk) a 
liimdrcd years ago Vagotomy os a modality 
of surgical treatment for i>cptlc ulcer was 
intnHiuced bv Dragstedl and Owens in 
1045 lIcTctofore tlw attack on ulcer had 
iKvn Q local one Vagolom) by contrast, 
takes into account tl)o psydiosomatic factor 
in tlto etiology of ulcer in tliat it blocks tho 
neurogenic avenues of stimulating gastric 
secretion and accomplishes more complelcl) 
tlio purpose for which tho antlchotinerglc 
drugs luvo long been used- Furthermore, it 
was slrown llwl vngotom) presumably on 
llwj bads of add reduction rdlcvcd the pain 
of ulcer It had Ll>c advantage of not socri 
fidng tlw volumo capadt) of tho storruich. 
But on the other hand, it may bo argued 
tlut it oJTords no direct attack for tho com* 
pilealioru of ulcer (perforation, obstnictioo 
and hcmorrluge) It is to bo remembered 
tlut in most centers it is these complications 
tlut constitute tho diief indic&Uoa for siir 
gerv In general It may bo said that vagot 
omv alone Is no longer considered an ade 
<luato primary attack for primary ulcer 
One of ihe more undirjjutcd Indicatioru 
for cflgoioniy per tc is tccondary goriro- 
feitmal ulceralion The Commltteo of the 
American Coslrocnlcrologlcal Association 
found Q favorable response from vagotomv 
In 81 per cent of patients witli recurrent 
ulcer following simple gastroenterostom) 
and in 72 per cent with ulcer following gas- 
tric resection- Walters, Chance and Berkson 
icporlcd similar results. Whether one should 
be content In applying vagotomv alone for 
recurrent ulcer may require mdividualiza 
don Healing of the very Indurated ulcer 
may bo prevented by its scar and resection 
of tlw ulcer should bo done In addition to 
tho vagotomy One should altn search for 
tho cause of previous failure of ulcer control, 
such os a retained portion of the gastric 
antrum madequate resection of the body of 
tlie stomach, a too-long lejunal loop or a 
poor placement of the gastroenterostomy 
Anv of these deficiencies will require cor 
rection In addition to vagotomy In recur 
rent ulcer a search ftir an islet alpha cell 
tumor of the pancreas should also bo made. 
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VAGOTOMY CO^^BINED WITH 
GA5TR0JEJUN05T0\n OR 
PYLOROPLASTY 

Bccauw vagotomy Impain the motor fuoc 
tioo of the itoovoch and because the healing 
of an active ulcer after vagotomv has also 
resulted in obttmctlve retentionL, it is now 
considered best to add either gastroenter 
ostomy or pyloroplasty to the vagotomv in 
order to pr^ooe better gastric emptying 
But ft was pointed out by Unebci mat 
this combination the stomach is left unpro- 
tected b\ food during the deiaved gastric 
phase oi liypcrsccredon Two indiAidually 
inadequate procedures it may bo orgued, 
arc thus combined and the patient exposed 
to the untmvard effects of each piDtractcd 
diarrhea being the most objcctiODoblc These 
is no justiffcation to add vagotomv to on 
adequate 75 per cent gastric rcicctiott be 
cause this has not afforded additional pro- 
tection, according to the follow-up report of 
tbo Gcancoitteo or the Anveriain Castr^ter 
ological AssodaUoD 

Hovvever it should bo mentioortl again 
that Dragstedt has emphasized the poulblo 
specificity o£ vagotomy for the control of 
duodenal ulcer lUi experimental work sug 
gests to him that duo<hmal ulcer results from 
Uve neurogenic phase of hvpersecretion, to 
contrast to gait^ ulcer which bo behoves 


should bo more specifically controlled by a 
attack on the hormonal phase of hypmecre 
Hon It would seem, however that teroeef 
tlw (jarilcr advocates have fonal^ gastio- 
lejunostomy in combination with vagotoerr 
and have substituted antrcctcsny pj- 
Iroduodcnoito^ as on auxillarv proccttire 
to vagotomv The geoerally accepted situa- 
Hon in which a number o? sureeom prria 
simple gastroenterostomy ana vagotoerr 
arises whim there is a penetrating duodenal 
ulcer or a marlccdly deformed d p od engn t 
which mokes pylore^omy and a BiOrDth I 
gostroduodenostomy difSodt or bazardocs to 
Qcasmplish- Tho incidcTJce of rocurrent ulcer 
is approAhnatcly twice that following s tuo- 
thirihi gastric resection being about 10 per 
ceaat (5 per cent proved and 5 per cent sus- 
pected) flowmer tho mortality in vogotnerv 

ond gaitrocnlerostomy when applied to the 
dllBcult penetrating ulcer vvoulo bo «PF<^ 
cinbly less than th^ foilovving resectioc of 
Use idccr 

TechaKul Comidcra lions. Vagotomy m*' 
bo accomplished lupradiaphrsgnwlicalh ^ 
wav of a tranithorodc appraich or sob- 
dlophracmaticsdl) Iw way of an a b deani n d 
approach It is ineffective unless all of the 
vagal fibers are divided. The original JO 
ceaat fafluro to accomplish complete vagc< 
cmy may be reduced with greater esped- 


GASTROJEJUNOSTOMY a PYLOROPLASTY 


Note that these operations previously discarded are now 
employed In conjunction with vagotomy 
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atce erf tbo iurgoon and a better apprccia 
tkn of dw \Tir>lng anatomic coeiric of Uw 
%-agal i>crsT3 fiber*. In pcrfonnlng Uio con 
comitanl gastrojcjimoktom) Dragitedt has 
stitcd that it ilKJukI bo placed In tbo antrum 
withfa 4 or 5 cm, of the pvlorui, Crilo luu 
rnipKathe d placing it diitalli h> d'O dcpciKl 
eat portion trf tbo rtomacb and warn* agaimt 
m im-mion by multiple lajen of mturo 
(Fig. 45) 


VVTRECTO>n COMBINED UITII 
\ \GOTOM\ 

Ph)uokigK and Surgical Conuderadoru. 
Arcording to nrcjcnt knowledge If tbo cn 
tire intiTim of the ilonucli is rejected, tbo 
Kwreo of the hormone gastrin would bo 
tbcrcbj remoxed and tlio gastric hormonal 
phase of gastric h>-pcrvccretion would bo 
eliminated. If in addition both xagus nerves 
ire divided, tbo neurogenic or cephalic 
phase of secietloa Is aUo dciLrovcd, leaving 
ad) the intestinal Iwrmono (third nbajo) to 
stimolate the remaintog gastric fundus to 
*«Trttoa This should, thcorcliadl) at least, 
*= mmp lls h total or near total acbkirh)dria 
peptic digest too cannot occur in tire 
“sence of h)ioc±iloric odd According to 
pfWfflt concepts this should, therefore, ac- 
^trfhh near perfect control of the ulcer 
^ thes is. It should bo tcdmfcally easier to 
perform than is a high subtotal gastric rc- 
particulariy in the fat or barrel 
chested tn^vidvisd with a smaW stomach sit 
tirttd hi^ benesdh the diapliragm. By ro- 
®oving ooly the antrum a greater gastric 
^psett) Is retained and Zollinger bcUevci 
°^an Impoctant advantage in the paticnl 
Is preoperatively below normal weight 
Tto chief objection to this combination Is 
t^ it has not as ) et had sufBcicnll) 
»pplicatloo and patients have not been 
long enough for dependable evolu 
'1®^ surgeons prefer to await the 
^uti of kmger study from the large, quoli 
^^f’^ental centers before adopting 
method. Subtotal gastrec t omy by con 
in this country for thirty 
the results are by no means 
Der^^ j afforded approjdmotely 95 
nwnn result*. It remains one of the 

.^y^^nmfactary abdominal operations 
resulting total achlorhydria of 
and antrectomy is completely 
*nd. fn ‘P^estion also raised by some 
PcivTH .nri °®riectloa, the ossodation of 
^ pqulcious anemia with achlorhy 
of fjt ^ diminished absorption 

■ neoi found to follow vagotom) 


m 

TIjo vagus nerves supply not onl) tlio itom 
acb, but also the entire small Intestine at 
least part of tbo colon tlui liver and the 
pancreas. Wlrctlvef total vagotomy at the 
dlapiu-agmatlc level for benign peptic ulcer 
therefore wHll In tlm long term follow up 
prove (ustifiablo is still held b) some as open 
to question. 

Furlhcnnorc in tbo scvercl) penetrating 
dtiodcaal ulcer or In the deformed duodc 
num a Billroth I gastroduodenostom) nu> 
not bo feasible and then the antrectomy 
must bo completed by gaitrojejunoitom) or 
cbo the antrectomy substitute by simple 
gastrocnlCTostom) Actuall) the rcjidts in 
Om few centers which have reported on this 
procedure have unlforml) shown an absence 
of recurrent ulcer except in a few instances 
where vagotom) wtxj incomplete. Most re- 
ports speak of a "50 per cent" or “limited" 
gaitrectom) In combination with the vagot 
ooiv rathCT tlun limiting tbo resection 
strict!) to antxectocn) "nils should be 
borne in mind bv those odopting tbo znetbod. 
In general, tbo antnun con m recognized 
grouly b) Its smooth surface and adherent 
submucosa in contradtstinctioo to the loose 
redundant ruga! folds of the fundus (Fig. 
42) It requira a resection of from to 
50 per cent to insure complete removal of 
the antrum. Since tbo ontnu cells extend up 
the lesser curvature, the resection should be 
higher on tlw lesser curv’ahiro side. The 
vinVowoid tUccis have been about the same 
as foBovving the high subtotal gaitrectomy 
In any surgical approach depending on 
vagotomy alone or in combination there is 
the hazard of faiJuro from incomplete vugot 
om> This was found to bo as high os 10 
per cent In the earlier icries. 

illSCELLANEOUS SURCICAI. MODALITIES 

Numerous combinations of surgical pro- 
cedures for duodeiuil ulcer have been ap- 
plied or recommended and some of these 
ore currently being studied in centers which 
by virtue or their organized foUow-up ulcer 
clinics are In a position to supply an eventual 
ovoluation. Wangensteen has forsaken his 
so-called tubular gastric resection in which 
the fundus and greater curvature were re- 
sected longitudinallv and the lesser curva 
hire preserved as a reconstructed tube (Fig. 
46) This approach was designed to resect 
all of the £uil-iecretlng target He now I* 
employing a “segmental three-quarter mid 
gastric sleeve resection with anastomosis be- 
tween the remaining small fundic pouch and 
the antrum, combined with a Heineke-\I1- 
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VACOTOMTt COMBINED Umi 
GASTRO|EJUNOSTOMV OR 
PYLOROPLASTY 

Becauw vagotomy impairj the motor func 
tloD of the stomach and because the healing 
of an active ulcer after vagotomy hai also 
resulted in obstructive retention, it is now 
considered host to add either gostroentcr 
ostomy or p>loroplasty to the vagolorov in 
order to produce better gastric emptying. 
But it was pointed out by UUeheJ that by 
this corabkiation the stomach is left unpro- 
tected bv food during the delayed gastric 
phase ol hypersecretion Two indlviduaHv 
inodequate procedures It may bo argued, 
are thus combined and tlve patient exposed 
to the untoward efforts of ooch protracted 
diarrhea being the most objccttonablo There 
is no Justification to add va^tomy to an 
adequate 75 per cent gastric resection be 
cause this has not afforded addlticmnl pro- 
tection according to the follow up report of 
the Committee of the American Castroenter 
obgJcal AuociaUoa. 

However it should be mentioned again 
that Drsgstedt has cmphasiEed the possible 
ipccifirttv of vagotomy for the control of 
duodenal ulcer His eipertmental wort sog 
Bests to him that duod<mal ulcer results from 
mo neurogenic phase of hypersecreticBL in 
contrast to gastric ulcer which be believes 


sliould be more spcdficalfy contsdled by ts 
attack on U>o honnonal phase of hypcti^ 
lion It would seem, henvever that some U 
the earlier advocates havo forsaken g«tn> 
JeJunostomy in cosnbinatioo vsnth vagotom 
ami have substituted antrectomy ^ 
troduodenorto^ as on ouxiliar} procraae 
to vagotomy llio generally acoqrted ntas- 
tfon in which « number of surgeom prefer 
simple gastroenterostomy ana vaffvtoiiY 
osis^ wl^ there Is a penetratmg tiuodflal 
ulcer or a markedly uefonned doodenna 
which mokes pylorertomy and a Biffrotlj I 
gastnxluodcnostomy diffiadt or hasardooi to 
accomplish * 1^10 inrtdcncc of recnrreDt nlcsr 
IS approvimately hvfco that following s tmo- 
thirds gastric resection being about 10 per 
cent (5 per cent proved and 5 per cent w*” 
peeled) However the mortality in vagottsny 
and gastrocnlCToitomy when applied to tbe 
difficult pienertratlng ulcer womd bo 
dably less than that follawing rcscctiai c< 
the ulccT 

Technical ConildcraiJoru. Vagotomy 
bo accomplished supradtaphrag rr a t icillv h 
wav of a transthoracic apprwurb of «jh 
diaphrasmaUadly way of an abdomiM 
epproacL It is ineffective unless all of the 
vagal fibers are divided. The original 10 per 
cent failure to accccopliih complete vigd 
omy may be reduced with greatca- erperi- 


GASTROJEJUNOSTOMY 8 PYLOROPLASTY 
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earn of the vurgcon ami a better oppreda 
tioo of iho anatomic courw of tho 

\-agal nen'o fiber*. In pcHomilng live con 
cDoUUnt gflitrojcjiinoitom) Dramtcdl has 
stated tlut it shonJd bo placed in Uw antrum 
within 4 or 5 cm. of tho pvlonu Crilo lias 
nnphaslicd pUctng it dislall) In the depend 
nit portion <5 the *lom adi and >Aumi against 
an inirrsioQ by multiple laj-crs of suture 
(Fig. 45) 


VVrRCCTOM\ COMBINED \>ITIl 
\ \COTOM\ 

Ph)tioIogic ami Surgical CoruUlcmtloni. 
Actors to present knou ledge if tin? en 
tire antnim of tho stomadi Is resected, llw 
scarce of the Iwimono gastrin would bo 
thereby rcraoN'cd and Use gastric Isorauraol 
phase of gastric bj-pcrsccrction uoidd be 
eliminated. If in addition botli sagus ncr\‘cs 
are disided, the neurogenic or ceplialic 
phase of secretion Is also destroyed, leaving 
only the intestinal hormono (Uiird nliaso) to 
*to«lale the remaining gj^rie fundus to 
*«TrtIoQ. This should, Uicoretlcallv at least, 
accomplish total or near total acfdorii>dria 
and peptic digestion cannot occur in the 
ahseD« of b>arochbr1c add According to 
I»s«t coDcepls this should, therefore ac- 
OMpihh near perfect control of the ulcer 
dlat hpri s. It ihwJd bo technically easier to 
perform than is a high subtotal gastric ro- 
^^OQ, particularly in the fat or barrel 
cnested tndWidual with a small stomach sit 
*“J®d high beneath the diaphragm By re 
“'odng only the antnun a greater gastric 
®P*city is retained and Zolungcr believes 
tt^an Important advantage in tho patient 
’^^ii preopenitively below Dermal weight 
ito chief obiectioti to this combination is 
it has not as yet had suffidenlly 
tppttcatioa and patients have not been 
long enou^ for dependable evalu 
surgeons prefer to await tho 
ot longer study from the large, quail 
ilii. centers before adopting 

Sabtotal gastrectomy by con- 
\«Tw ^ country for thirty 

Derfi'.r^u'^^® ^ rcaults arc by no means 
Wt ^ ^ afforded appradmately 95 
results. It remains one of the 
abdominal operations 
resulting total achlorhydria of 
iiiriVi/i antrectomy is completely 

«nd. in fi,u* ^dso raised by some 

PdvM ana connection, tho assodation of 
diit^, ^pwnlclous anemia with acblorhy 
of c^ cd. A diminished absorption 

been found to follow vagotesny 
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TImj vagus nerves supply not only tho slom 
neb but also the enUro small intestine, at 
least part of tho colon, Ukj liver and the 
pancreas \Vhcthcr total vagotomy at the 
diaphragmatic level for benign jicptlc ulcer 
thcit-fon. will in tlio long term follow-up 
prove Justifiable is still held by some as open 
to question 

Furtbcnnorc in the severely penetrating 
duodenal ulcer or in llw deformed duodc 
num a Billroth I gostroduodenostomy may 
not be feasible and then the antrectomy 
roust ^ completed bv gastrojejunostomy or 
else tho antrectomy substituted by simple 
gastroenterostomy Actually the results in 
iho few centers which have reported on this 
procedure have uniformly shown an absence 
of recurrent ulcer except in a few instances 
where vagotomy was incomplete. Most re- 
ports speak of a “SO per cent" or “limilcd* 
gastreetomv in combination witJi tho vagot 
omy rather than limiting tho resection 
strictly to anlrcetrany should be 

bonw in mind by Uwso adopting the method. 
Id general, the antrum can be recomized 
grouly by its smooth surface and adherent 
submucosa Ln contraxUsUnction to the loose 
redundant rugol folds of tbo fundus (Fig. 
42) It requires a resection of from 40 to 
50 per cent to insure complete removal of 
Uw antrum Slnco the antral cells extend up 
tbo lesser curvature tho resection should be 
higher on the lesser curvaturo side The 
untoNvaid cflccts have been about tbo same 
as following the high subtotal gastrectomy 
In any surgical approach depending on 
vagotomy aJono or in combination, there is 
iho ha rani of failure from incomplete v’agot 
omy This was found to bo os high as 10 
per cent In the earlier series. 

MISCELLANEOUS SURGICAL MODALITIES 

Numerous combinations of surgical pro- 
cedures for duodenal ulcer have been ap- 
plied or recommended and some of these 
ore currently being studied in centers which 
by virtue of their organized follow-up ulcer 
clinics are in a position to supply an eventual 
evaluation Wangensteen forsaken hi* 
■oKailled tubular gastric r s s ectioo In which 
tbo fundus and greater cu vature were re- 
sected longitudinally and tea lesser curva 
hire preserved as a reconstructed tube (Fig. 
46) This approach was designed to resect 
all of the add secreting target He now is 
employing a “segmentaT thiw-quarter mid 
©utric sleeve resection with anastomosis be 
tween the remaining small fundlc pouch and 
tho antrum, combined with a Heineko-Mi- 
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Vnlki p\ioroi'jlAil> 15) 

nxlhod the grcalcr portion of llw adu 
jccrding b^> of U>c ktonudi and u jurt of 
llie hormonc-iccn.'tlng uiilnim aro ronu)\x*d 
and at the wmo tlnw wjiim. of tlic antrum is 
faitotbHull^ left Wangaulccn and Ikmic 
mho has uicd a ilniJlar iurgicol approach 
Liv'o soggcitcd Uwt an> rcmaJiUng add w> 
ortkn will thereby contact tlto remaining 
latnnn and Invoko thu Inhibitory function 
q{ the UUcT agoinvt furtlw-r add wocrttlon 
Ad) antlancndc factor of tlw antrum is ll^t 
uise prcscn-cd os well as Its prolcctho 
mucm and alkaline vcaxtlons, Waddell and 
Bartlett Iuno rtniNed antral cveluiloo and 
ctmbfacd it willi \’agolomj prcsunwbly c\ 
petting the latter to protect agaJrut tlic lUgh 
Inddence of recurrent ulcer veen In former 
^ean uben antral cxduiion was suggested 
oy Devino (Fig. 47) and adopted by otliers 
u a ttyhnied soIuUm for Um dilBcuU pene- 
trating duodenal or pyloric ulcer Since It 
reqdrEs a long pcriou to malunto tlw cf 
fedh-e ulcer control ond untotsTifd cfTocts of 
an) surgical procedure, the maloriw of sm 
grow may prefer to await longer follow-up 
roosts brore applying these newer metli 


factors in TllE SELECTION OF TIIE 
SURCICtL PROCEDURE 

A fbflowHip study of results has shown 
dut eath rurgical proc^ure so for applied 
to do o dc n al ulcer leaves something to bo 
in some patients both from the 
*^®dpaint of failure to control ulcer and bo- 
c*ase of untoward sequelae. E\ cn those who 
■^partial to a particular procedure may at 
substitute another procedure either for 
tifl rtaxona or (2) because of ccr 

™ dinical coruldcratlonM In the bttcr 
Zollinger and Smithwick ore among 
who, for the mKlcr>velght patient, 
to preserve more gastric capac- 
Inrtead of applying subtotal 
re section, they would apply either 
with gostroenteroitom) or vagot 
^d a Billroth I anas- 
ih* observed that whereas 

of his patients who %vere over 
to surgery would bold their 
tkn ^ ^ extensive gastric resec 

tm- Hofmeister typo, this was not 

majority of tJbo patients who 
of Id^ wel^t at the time 

one or not they hjni at 

k* heen thove this weight For the 
tion Vr^ do an extensive rcsoc 

tooso unufuaHv sus- 


cci>Ub!c to psyxlKjgcnlc Influences, Omj add! 
(foti of vagotomy may take on added im 
porlanca ^roso favoring gastric resection 
may vary the extent of the resection from 
60 per cent to 80 per cent, depending upon 
llw adjudged severity of Uio disease, pre- 
serving a greater gastric capacity in the 
milder coses. 

Bruce adopting Kays method of mcasut 
iiig quantitatively gastric add In response 
to histambie Ims attempted to evaluate the 
severity of tlio ulcer dlatlvcsis and to fashion 
(ndlviuually the typo of surgical procedure 
to be applied in cncli ease, koy found that 
a dose of 0 64 mg. of histamine per kg. of 
body ucight will cUdt the maximum sccro- 
lory response frtxn the entire population of 
parietal cdls and that this response varies 
widely w'lth dlfl'crcnt patients with ulcer 
But since it is a maximum response, it is 
conxtunt on rcx)catcd tests for tlk) same in 
dividual Greater doses of histamine beyond 
tliat slated did not further aifcct secretion 
The patient Is protected from ride effects of 
tho large doses of histamine by antihistamine 
druw and by gastric tube t(vo secretion of 
add Is measured for the forty five-minute 
period after bUtomlno is given. Bruce bos 
considered tho test as a measure of the 
severity of tho ulcer diathesis and, od his- 
lologlc examination of stomachs resected for 
ulcer bo has found a correspondingly 
grcalcr density of parietal cells per unit of 
mucosa in those with the greater secretory 
response. D> means of tho test ho divida 
ibo paticDts requiring surgery for duodenal 
ulcer Into three dinical groups. For those 
with only moderate elcvution of secretion 
ho would apply vagotomy and gastroen- 
terostomy particularly where technical haz 
ordi or impaired risk argues for this technl 
cally easier procedure. For those with more 
marked elevation of secretion he would ap- 
ply GO per cent subtotal resection, and for 
those with very high secretion, 75 per cent 
resection plus vagotomy Ho ^ds that the 
60 per <xnt Hittni resection will reduce by 
45 per cent tho milllequlvalent level of pre- 
operativo secretion. He expects bv surgery 
to reduce the maximum secretion to within 
the range found in normal patients without 
ulcer 

In the main, technical problem* become 
the more rommoo reason for altering the 
surgical attncL Priestley refers to the over 
weight, barrel-cbested patient with a well 
rounded belly and a thick, abdominal 
wall, who commonly has a sm^ stomach 
situated high and d^ in the abdomen in 
a virtuaffy transverse direction. He points 
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recuirml ukcn lujin.'cti.'U In tacli icili-k. 
ori) one in cadi u-rici loiulring iCconJar> 

Dunilcnoaom) In occailonal itutance* 
the wrgcoQ ma\ lu\c tloctcd to resect the 
dixidcnal ukxT onl) to find, as tho resection 
progrcisci, an unjnUd[uled dlfDcuIt\ which 
pnn-enU a cwi\lndDg]> secure closure of live 
dDodcnol stump. In order to cimscrt a possi 
bie leal Into a controlled fistula, the duo 
fW]l stump may bo closed around a small 
sdt nibbcr catheter which is brouglvl 
through the abdominal wall as a duodervos 
tnm> It ii best to reinforce Uii* dosiiru of 
the stump b> tacling live adjacent omentum 
over the edt of tlvo tube. Most surgeons 
leave either a dgarettc or sudkin drain in 
the rubhepatic space adjacent to the duod 
eoQstom) catheter Welch first called allcn- 
tkta to the advantage and safety of duod 
enostoniy after gastric resection and later 
reported ten eases In wlUch the procedure 
was used without a dtalK lie prefers to 
combiEe tho duodcDOstom) with a double 
catheter JeJunostom^ after tho tnaarver of 
uvd Donalds^ Pricstky Boss and 
Warren, Hoot and Caudcll Ckrrison and 
Ln are among those who endorse tho use of 
duodawslomy for the rare instance in which 
ckswe of the duodenal slump presents a 
pthlem. The tube is clampal about tho 
d^Uh day and removed on tho tenth da\ 
dve drain silo usually healing prompuy 
thereafter Stomal obstruction will require 
having the lube lon^ Measured rcplaco- 
°*ent of the fluid and electrolyte lou Is ob- 
'It^y Important Complications include 
h*l4ge around tbo duodenal catlietcr on 
*^^**^0010410 ulcer In tho Immediate post 
JT^th*e period presumed duo to lou of 
the protective alkaline pancreatic and biliary 
*«tUoni, and prolonged dralnago from tbo 
™as tract 

It should bo remembered that a tempo- 
duodenostomy" may be more simply 
‘^^^pmhed by placing an indwelling noso- 
tube at the time of tbe gastrojefunos- 
btD the proximal loop \vcll beyond 
Ivj^ iigsment In such instances, additional 
ontk/ ^ ^ tub© to simultono 

the remaining stomach. Tbo 
J^Tin^ge of this method Is tho discom 
the patient and the other complka 
^ « nasogastric tubes which limit their 
Uyond oo. or hvo day. po.1 

6 dUs^ ^rtilch male, duodeno. 

•nUdpated before ir 
rerecUon of tbe ulcer ha. been 


Juliicd U is obviously better and safer to sub- 
stitute clllun" a two-5lag« resection or va 
gotomy combined with gaslrojejunoslotny 

ULCCR COMPUCVTLD B\ OBSTRUCTION 

Gastric retention may complicate pyloric 
or duodenal ulcer as a result of citlicr (1) 
spasm (2) edema or (3) organic deformity 
Tills may bo discos cnxl only upon roent 
gcnologic tsamlnation or it may be dinlealJy 
evident because of vomiting. Hclcnllon of 
gastric add prevents healing of tho ulcer and 
may become associated vvitlv secondary mis 
trie eroiions Persistent vomiting may Icail to 
hypochloremic alkalosis through the lou of 
clcctrolylcs— particularly chloride Ions— and 
prolonged vomiting to hypokaUcmia. The 
state of nutrition may suffer and total blood 
volume may be reduced. 

Tho Ircalmcnt is directed at gastric de 
comprculon dlhcr by continuous gastric 
sucUoo or by aspiration of tbe stomach 
night and morning, combined with a liquid 
diet To be emphasized is the fact that anti 
cholinergic drugs are contmlndicnted be- 
cause they serve to increaso the retention. 
Usually for^-dght hours of continuous sue 
tion w^l relievo any superimposed edema 
and the subsequent plotting of twenty four 
hourly oral int^ versus gastric output will 
determine tho degree of any persisting or 
gonic obstruction- During this trial period, 
scrum electrolyte determinations should be 
made and dendcndcs gradually corrected. 
Unrelieved obstruction Is an indication for 
suigcry However surgery shovdd not be 
undertaken until the superimposed edema 
and gastric distention has been relieved by 
several davi of suction and until tbe electro- 
lyte imbalance has been at least partially 
restored. Surgery done before thu i* ac 
compUshed may result in hazardous resec- 
tion and insocuro anastomosis. An onasto- 
moib may become smaller than desired 
when elimination of edema and restoration 
of gastric tooo arc accomplished after mther 
than before operation On tbe other hand, in 
tbe face of unrelenting obstruction, gastric 
suction and parenteral support should not be 
pursued more than two to three days. The 
depletion may be increased rather than im- 
profved and surgical risk will not be less 
ened by further delay In an occasional ei 
treme instance of this kind, when ideal prep- 
aration cannot be attainwl by parenteral 
feedings. It may become advisabk to pro- 
ceed with gastric resection and at the time 
of surgery to perform concomitant Jefunos 
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tomie* after the maimer of Allen and Don 
aldson These rurgeon* recommend t}uit two 
catheter* be pkic^ into the jejunum below 
the gartrojejunoitomy \vilh one catbrtcr 
extending beyond the oniutomoiix into tlio 
gaitric ftump for decompression and the 
second catheter artending downward into 
the jefunum for postoperatrvo feeding. TTii* 
will afford the malnourished patient protec 
tion Qgflinit pojtopcratho edematous ob- 
rtructfon and at the some Uroo allow carl) 
enteral fccdiDg, ThU will bo seldom ticce*- 
toT) but the point should be emphasized 
that parenteral feeding does not substitute 
for enteral foedinff over a long period. Fur 
tbermore the prolonged use of nasogastric 
tubes is to be av-oid^ 

GASTROSTOMY 

For decades gastrostomy has been cm 
ployed for the purpose of feeding the pa 
dent with esophageal obstruction cither 
from cancer or from stricture CaitrcHtomlei 
for this purx>cite may be a double purse- 
string inversion of a roushroom or platri 
catheter after the nunoer of Stamm, or a 
tubal valvular gastrostocnv after the manner 
of SjJivack, or other variations therefrom At 
present a more comroon use for ^trostomy 
is as an adjunct to ottensive aboamiual tor 
gery when gastric or intestinal distenUoa 
can be anticipated, such as after radical re 
lecilan of obstructing cartinomas of the 
colon and total colectomies for ulcerolive 


ULCER WITH FREE PERFORATION 

Pcmtlc eroilon may penetrate throo^ tlie 
duodenal or gastric wall to produce a free 
perforation with escape of duodenil or g»- 
bic content into tho p^toneum. By coctrsst, 
the posterior duodenal ulcer and occarion- 
ally tho posterior gastric ulcer perforata into 
tho pancreas witnout creating the «oer 
gency of peritoneal spilt Whoi the arid 
rfiyrao strikes tho pcritoocol surface a dra- 
matic clinical picture results. The genersi- 
ized upper abtfomlnal pain Is so severe tlut 
tho patient becomes afroid to move, for the 
slightest motion increases the pain He ras) 
vomit at the onset, the abdomlna} rmtuJes 
become boardllko and leukocytosis and a 
sli^t elevation of tcraparaturc invsrlabi) 
foUmv While in the first six to twelve boun 
the picture may be mistaken preoperativelT 
for acute cholecystitis, acute pancreatitis « 
closed loop Intestinal obstnictioa, after sh 
hours or moro tho picture may be tnexe 
often mistalceD for acute appeodidtis. The 
agooMog upper abdominal polo and rickh 
Ity by then may havm become rcplaceobr 
ki^lizod pain and tenderness over the right 
lower quadrant and the kuiocyteds ^ 
have incTcasod. This is due to gravitation U 
tho free dtiodenal content down the nght 
tllnc gutter with beginning peritooitli b 
this dependent area. 

When perforation occurs on an rapt) 
stomach, the peritoneal spill is less thsn 
when it occurs after a meal, a factor infiu 


colitis Some surgeons use gastroitoniv after 
limited gastric resectiem combined with va 
gotomy 

Far^ ond Smith use a spodaJ Foley 
catheter inserted into the anterior wall of 
tho storruch and brought out through a stab 
incision at a point where the st<snach is in 
normal apposition with the abdominal wall, 
insuring Isatlon of tho visceral and parietal 
peritoneum vvith several futures This Is 
done at the time of major surgery and sue 
Uoo is n^alntained in the postopoaUvo 
period until the hazard of Ileus is tenrjfawted. 
tu^eot if more comfortable than with 
Biction, puUcuhriy »t>cn ^ 
wetiOD 1, to 

wo tuff rat>l» »bo Bpwt^ 

in to ttomach ^ to to 
^ distended stomach and iu ox 
vet does not withdraw tho 
of gwtrie content froro tho 
Tfl ^ ms reside ta 

Horonch nmy pM totogh tho 


encing the need for lavaglng the peritooCTcn 
at the timo of operation. Uroally a careful 
lUslory absence of liver duDnea on percoi- 
skm, and x rays of the upper abtkunen b 
tho upright and left lateral decubitus pod 
tlons domonstrating &ce air under tbe dis 
phtagm wiQ confirm tho diagnosis. Air 
under the left diaphragm suggests perfor* 
tkm of a gastric ulcw Swere pain presenting 
in tbe sbOTldcTf or root of tho neck: mggesti 
perforation of the esophagus and this possi- 
Dillty should bo ruled out before the ab- 
domen is incised. A broadened nvsdUstiaum, 
a pneumothorax or hydropneumothorai, is 
dernonstrated by chest x raj may be oajO' 
etated vvith rupture of the esophagus The 
serum amjlase level should bo determined 
to rule out pancroatltis although a moderate 
elovaUoa can occur from ijeritoneal absorp- 
tkm of this enzyme following ipilUgo froco 
tbe perforated duodenum, particolaily If per 
foralion follows a heavy meaL 
Treauncni. As in tbe case of any perfo- 
rated abdominal riscus, tho earlier surgical 
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faUcn-cnlloti U jccomplUhc'tl tin. Inttir hx 
for oncorttrollcil Iicnxjrrlugc, tlicro if 
no abdonainal kurgicol emergency In which 
cjch of llw early honn of <lcla> Is more 
cost!) Unlike iKTforalloni farther along llw 
btcstlae llw add chjnxj is not pritnariK In 
fecthc, allhough secondary luctcrial In 
\-asion becomes superimixivcd upon iho 
dranlcal or cnzj-mallc ix^lonltls. Tlvu In 
suit to the peritoneum is roughlv pro|>or 
tkiiatc to iIk. amount of llw kpill (greater 
If the pcrforalion occurs aflcT u nwal) md 
Ibc tnno iolcrvaJ between tho pcTforallon 
and its siirglcal correction Within the first 
six hours, In an otherwise normal risk pa 
tlent, the mortality Is negligible. After this 
tntCT\-al the mortalUj becomes apprvdablo 
as the peritoneum becomes more cxtcnslv'cly 
im-oh-w and tlw patient becomes more de- 
pleted. Within the early period little prepa 
ntloo is necessary In on excviUknial case 
ihock persisting beyond relief of pain may 
BJggcit colodacnt bleeding TlUs only irr- 
teoslfles tbo emergency and adds tho rc'- 
<ldren>ent for blow transfusion It Is wise 
to a nasogastric lube before surgery If 
■icTB Is abdonxUul distention By a consid 
oato of tho preoperativo Idstorj combined 
vim the opcraU\‘c findings, Ino surgical 
pohlg D will bo resolved into a pafcrcncc 
( 1 ) riraplo dorure of tho perfoia 
tv* and (2) a more definitho primary at 
tui: for the ulcer diathesis usually subtotal 
resection including tho perforated 
deer In either ease tbo peritoneum of iho 
^cr and lower abdominal fossae and 
pehlj should be carefully lasagcd with nor 
®jl stline to remove the add. enzyme and 
particles. Also iirespcctiv o of tho fur 
5^ procedure selected, preoperativo and 
P^i®P®ratlv-B therapy must include repair of 
in^bolio derangement caused by tbo 
which results from tho escape of 
®“d duodenal contents. Cope lias 
tho Importance of plasma ther 
W and adequate replacement of po- 
fl, nitrogen Icasea The adequacy of 
^ program is best Judged by 

1* applied In peifoniled 
ulcCT whai (1) there Is hlstoricnlly 
ihe ^ chronldty and at laparotomy 

ian ^ ^ perforatiou are soft nitber 

detonned to suggest recurrent 

or (sriho duodCTol 

Is fudged to be an acute erosion 
, result of a chrmiJc ulcer 
ample closure Is also resorted to 


6-19 

for clllwr the duodenal or gastric perfora 
lloni seen Into after dilluko peritonitis and 
a deteriorated slate of tlw patient make 
gastrit resection loo liazardous A tcclinicail 
consideration of Importance U not to attempt 
a purse-ktring closure of llw perforation In 
tho fir>t place this suture Is difficult to place 
In tlw inOamed edematous and friable duo- 
demd wall and of tpcalcf Importance In- 
vagination may result In obstruction of tlw 
Jiiodcniim during tlw postoperativo period, 
An easier and nwro secure mctlKxl is that of 
lloscoe Graliam of tacking on omental graft 
over the perforation Tlw duodcnocoUc ap- 
jwndago of omentum adjacent to the In 
fcrior cuAO of Uio duodenum (between the 
duodenum and hepatic flexure of the colon) 
It useful in this procedure (Fig. 49) This is 
brought over the iwrforalion and tacked 
with a few fine silk sutures to tlw duodenal 
WTill Tills seems preferable to a free omental 
graft and llw sutures do not have to be 
token close to tho idccr where the wall is 
friable Tills oppendago has proved so ci 
[wdilioukly useful In closing pimoratlons and 
protecting duodenal stump dosurcs after re 
section Uiat 1 have termed it the ‘nrovldcn 
tlol omentum " The peritoneum should be 
Utorouglily laviiged and tbo abdomen closed 
without drains A gastrostomy or a nn togas 
trie tube may bo used to protect tho dosuru 
and as a tbmpcutic measure if peritooitis 
ond Ileus ore present 

Primary gerir/c rctcdlon Induding tho 
pcrforatiOT is preferred to simple closure 
( 1) if on ulcer diathesis of long standing has 
boCT well documented, (2) 1? by prcv'lous 
liemonhagc obstruction or intractubllity to 
a proper regimen tho ulcer wnuld qualify for 
resection and (3) If the perforation at lapa 
rotoniy is borderd bv firm scar or deforrned 
duodenum and provided advanced general 
lied peritonitis docs not rule against this 
more involved surgery CoInddMt heruor 
rhago and obstruction are also indications 
for primary reaction. 

If the pWforated gastric ulcer is not re- 
sected, at least biopsy should be performed. 
Because gastric ulcers are more difficult to 
dose and because malignancy is always a 
possibility in gastric ulcer preference is for 
primary resection for the perforation pros 
Imal to tbe pylorus. Simple closure bos been 
more ajmmonly employed in the past m this 
country In most reported series it has been 
iound that about 50 per cent of patients 
with ffanplo dosure will have no more trou 
ble whereas the other 50 per cent sviU re- 
quire furtber treatment and often second^ 
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«ble futom. 


lurgery Wbeo tbexo is rooionabl© doubt as 
to the Doccwity fw re*fictl(w\. It would *ccm 
^vile to apply simple ck«\ir« enr-en though a 
few pabeoti may require a second opera 
ttoo. It is ohoD difBcult to e%aliute taUs- 
factorily the cUnica] picture in the emer 
gemy and this ii pa^culaxiv truo tn Uto 
average Mtienti seen in the charih horpiUl 
where a pcrcentago of ulcer operaUenu 
oxe either tor perforation or tnnulve hemor 
iha^ 

Tf» third alternative nasogastric suction 
and supportivs faMitmcnt as a subctitule for 
surgery faoi been oiplorcd fav Seeley and 
Campbell It has been adopted bv othCT for 
the patient seen late after pcrforoiioa and 
when tho clinical picture is then on© of ad 
viiu^ pcritonltlJ rather tiwi perforatiofl 
However I do not subscribe to Ute mcthtxl 
even in ties© cases The best treatment for 
advanced poritoaitii associated vrith tlous, a 
spring temperature and leukocytosis i* 
^a^ency preparation of the Mtient by pu- 
trio suction antibiotic, electrolyte and 
fiuid support, followed pnmjplK bv lapo 
rotoajy Laparotocay U now primarily /or 
cvftcoating fossoo and locrdatod iatertatos- 
poefcts of pus- '^bls is accomplished 
bv ftriSng the intettiew and Irrigating Uw 
p^eom with 

r which ba beea MA «»<) 

tomtomycin. Tb= p=for^ »Wch by now 
os-el with ^datn b nmnr 
V closed over by omentum and 


l^despcrately hU- cases 


high, but scan© patients may be saved bv 
these heroic metoods-more It Is believed, 
than bv gastric suction jJooe. This method 
of trcatlDg peritonitis has been described bj 
Burnett ana others foJlcryving perforative sp- 
pendidtis is supported bv mv mpcricjce is 
a limited oumbCT of similar coses oed should 
apph 1 believe for peritonitis foDmving p« 
{oroii>d ulcer It is admitte^y uoorthow’C 
smd will require more than present acemo- 
uleted evpexjence to prov-e the superiont} 
that I prophesy for it 

G VSTRODUODLNAL IIE-MORRHAGE 
General ComWerathms. Approilmatch 20 
per cent of peptic erosions bleed and S per 
cent bleed massheK ildeno is cvidcoco of 
active penetration of the ulcer U is not in 
itself on Indication for surgery When sxb> 
cinted with evidence of thocL, such aJ 
clammv perspiration or faintness a danger 
ott* amount of blood (1500 cc. or moro) mov 
have been suddenly lost Uncootrolfed hem- 
orrhago or recurrent episodes of sovero 
biced/ng aro indicatioos for surgery O/ttai 
the putiCDt is brought to the cancrgcncv 
room with tho story that ho has fainted Id 
the bathroom after “vonilting a bowlful of 
Wood, The phviician then faces tho prob- 
lem of determining rife of bleeding and 
the vohune and rate of blood loss, 5fe must 
promptly pursue a dependable oourso which 
will control the oDcrecncy This can be * 
challwiging rosponsibiStv The inhermt dif 
ficulty U in detenniaing which patients yvQl 
cease blcediDg bv cooservativtJ measures and 
whitii will die from lack of surgical control 
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of tlw hcroorrhagc ThU mnit l)o accom 
jJi^hcU before the emergency vtalo of *1k>cI 
bcccBDca Imn-civlblL Sources of polcntUi))) 
bJccdJng are for tlio mokt [urt in 0»o 
upper giilroiiitcstlml tract Lc^ abu\*o llio 
ligament of Treitz. For practlcul purposes 
they nuv bo dh-iJed Into three groups (1) 
esophageal and gastric r-ariccs resulting from 
pertJ £>- 001100^00 (2) acute transient ero- 
rinis and bemorrha^ goslrilii for uhldi 
gastric rcscctfoQ represents an unlustiRcd 
Boifico except as an cmergcivcy control of 
the hemorrhago to sa\c life, and (3) tlio 
chnaic peptk ulcer 

r ^p^nmna rarely causes massisc Ivcmor 
rhagB although it may cause mdena. Ul 
emring hTOpliosarcoma of iIk stomadi, 
boan'CT not Infrequently blccils massively 
It is estimated ilut 90 per cent of all upper 
gastrolatcslinal bleeding Is from peptic ul 
ctr This is in Leeping ullh iIk; pros ailing 
hiA Inddcnco of peptic ulcer Tlw surgeon 
f-m bos seen penetration and croskin Into 
tn artery fa the crater of on ulcer can ap 
nredato that sudi bleeding can be fat^ 
BUddord, Smith and AfflccL shouod that In 
a liiyear period in Seattle, xsilh a popula 
doQ at the tlmo of 350,000 there ucro 151 
d eath s from betnonliagfag ulcer Alien si 
nmltaaeously pointed out that bemorrhago 
ta the older patient was often fatal 
la goQcral, bemorrhago has been defined as 
®*ssne uhen tbo bcmatocrlt value drops os 
ww M 30 per ceat and tbo ciy'tlurscyto co»uit 
to three mlllkjn or less. It is obslouslv moi 
shock is assodatal With Uio patient 
fa bed, fadplent shock and tbo 
of blood loss may not be appreciated 
Ufa m« be demoostroted by devating tbo 
**d d the patient— on ohscivadon referred 
to u tl» “rift test by Green and Metheny 
tfplicatioQ of this test is seen when the 
with CQUiideroble ocuto blood loss 
intestinal tract may not appear 
until taken to the x ray room and 
P*aced upright for fluoroscopy 

A few working principles aro 
at the bedside. Hemorrhage must 
beforo bcmogiobic byparia re 
Etiw o “f^'-’^ndble damage to sucm vital or 
brain, kidneys. User and heart. 
S cannot bo controlled by medical 
« which early and continuous 
tW ^ Important, 

by fur^ operation must bo 
^^^^8 this trial period, the gaa 
biSerfri continuously aspirated or 

Pfration ^ fcedlngi Gastric as 

°y tube not only serves to with 


draw llw add but may prove a guide to 
continued bleeding as ucll Load applica 
Uoii of thrombin preparations lias not proved 
licipful Tliu older i1m 3 patient the more ar 
Icrioscicrotic and the more lusccptlblo to 
hemoglobic Iiypotla Ids vital organs may bo 
and, tlwrcforc, llw shorter tlw interval period 
before an irrcvcrsiblo state Is reached 

Coktcllo lias shown lliat early and ado- 
<juolo blood replacement appreciably re- 
due^ tlw high mortality of on earlier period 
wlwn transfusions were used less often. Ho 
also found that in some wlw were operated 
upon late for rapid dctcrioratJon, tho bleed 
Ing vessel liad In reality lliromboscd and tlw 
critical picture was tlw result of irreversible 
siwek rather than continued bleeding, Tho 
imiwrtanco of Immediato maisivo blood re 
placement for massKo loss is apparenL It 
protects tho patient from hcmc^lobic by 
poxla and tlw nwasure of such replacement, 
os conebted wlUi icpcated blooo counts, is 
the most dependable indiention of centinu 
ing hemorrhage. If surgery then should be- 
come nccessarv for control the mortality 
will bo less If hemoglobic hypoxia has been 
prevonted during the evaluation period. The 
patient whoso blood counts continue to fall 
In spite of onerous blood repbeement dur 
Ing tbo early hours of observation, particu 
loriy the patient fa the older artcrio^crotlc 
age group, must be seriously coosklered for 
emergency surgery 

Unfortunately there is no laboratory test 
which can be used as a ^fde to the cessa 
tion of hemorrhage. Tho best rule to follow 
fa constant observation of tho patient If the 
pulse rcraofas fast, tho blood pressure low 
ered, tho hematocrit value lowered and if 
the patient fa penpiring despite continuous 
blood replacement, then common sense fa 
dIcQtcs tnat bleeding continues. The inter 
nfat should evaluate the general risk of the 
patient and the surgeon should be in constant 
consultation until the emergency fa con 
trolled, either by medical measures or bv 
surfacnl intervention. Patients over age fifty 
aiKi particularly those with obvious ortcrio- 
sclerotls, should be candidntes for early 
emergency surgery Age fa not the sole 
factor fa this decision Other indications 
besides ago and arteriosclerosis which 
lead one to individualize fa favor of sur 
glcal faterventlQu ore (1) history of 
previous hemorrhage or perforation (2) tho 
repeated vomitfag of large quantitia of 
blood, attesting the erosion of a large ar 
toy (3) the patient with a long ulcer hfa 
torv to suggest extensive scarring which 
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might interfere \vith clot retraction (4) the 
pwtient wth proved gjutric uJeer (5) iho 
patient whoie hemorrhaga i* osjodoted tvith 
pyloric obitruction and (6) tho patient who 
rtarti to bleed again svithin tho boipitol on a 
good regimen Under these coaditloai, mas 
rive hemorrhage is less liieJy to stop 
Recurrence of bleeding after a tcanporarv 
cessation is a bad omen and probably ro- 
lults from add or mechanical dislodgmcnt of 
a pin point clot It should be resnembered 
that It is difficult to revive a shocked pa 
Rent twice The consulting team b\ lui 
tamed observation should decide within the 
first twenty four hours or at tho most fort> 
eight boors, which policy is to bo foUoweti 
Surgery after this goldm period conics a 
proved higher mortaiJtv tl^ an adequate 
medical regimen It has been shown tiut 
often uben an operation is performed Into 
the vessel has thr^bosed and tho symptoms 
of persUtfaag shock, which prompted late 
surgery wcto acriidlv r.Tnptomi of cerebral 
hemo^obic hypoxia and late surccrv only 
hutcttcd death. If driven b> tho deteriorat 
ing state of the patient to oourider surgov 
lato In the courso of massive bleeding, err 
tainiy one should first prove bv coodDuous 
gastric cucUod that tho patient Is stQl bleed 
ing- 

Of practical tonorUnce in timing surgerv 
is tho local availabditv of the puti^ts tvpe> 
of blood. Should he prove to ^ one of the 
rarer Rh negative tvpci the dlnicum will be 
less prone to temporize To give other than 
the ideal type blood without removing the 
source of bleeding would be hazardous for 
the patients future Tho question of ro- 
centiy admtoUtered adrenocorticsJ bonnonc 
should bo eipJored both from the standpoint 
of its being a factor In the hemorrhage and 
for Doecssary substitution bormone therapy 
should surgery be performed 

In those patients in whom emergenev sur 
gical intervention is clodded upon to con 
trol bleeding, the surgeon is in most in- 
stances committed to subtotal gastric rcscc 
tion as the onh means of accomplishing 
control even if the point of hemordmge eon- 
not be demonstrated Because of this the 
Kirceon should be certain of several fwfats 

ItloTt, McriSctag to-ixMri *>/ m®" of *0 

Than potau jhould b«n 

Mom op^aM. (I) 
doc oriio from the upper 
( 2 ) that U !. Dot Iran 
(3) thut it 1. out tho 

U J ray uvidaico ot an ukor 


Tlio first of these, that the bleedtoi fa 
above the ligament of Trdtz, can bo deter 
mined if not already proved by frank hemri- 
emesis by Levm tube intubation and sj- 
plratlon of blood. Gastric ulcer and ac^ 
ageal varices arc usually associated with 
frank hematcmesii wber^ duodenal uktr 
may be manifested only by mden*. The 
second point, that the bleeding is not ban 
esophageal varicc* can be determined by 
emergency fluoroscopy reinforced by a ait 
ful history and tests of liver fonctioo. Bleed- 
ing from this source is im> less an emer 
genev but the surgical approach is differta^ 
Emergenev fluoroscopy ^ addition to ss- 
tlsling in ruling out varices wfll often thenr 
tho Jeformity of an ulcer if not the uktr 
cjatcr and in the opinion of most author 
iiius tho test is not a greater hazard th^ s 
blind search bv the surgeon at the time cf 
laparotomv It is no more tragic fctf the pa- 
tient to die In tho X ray room than for to 
to die in his hospital tied, or the operotlDS 
room Adequate blood rcploceroent b te 
best protcctloo and bloocf can be adituD- 
Islcred tn eoch of these places wbfie fi* 
dia^Dsis is bdng established. 

Tlie more fortunate patleoti in whom »a 
ulcer has been previously documented hi 
X rov examinfiUoD need not be subjected to 
the addlUoaol hamrd of further x«rav 
aminatiOD Blood dyscrosia cam oo occasi* 
be detected bv platelet count and hlecdinfc 
ctottlug and prothrombin time Instances of 
severe gastrc^Dlestinal bleeding assodatod 
with thrombocytopenic purpura have betn 
observed. These baric tests should be nude 
at the initial horpitoJ admission when tbe 
blood is drawn for the first crossmattiing. 

incsihesia When operation is doeSded 
upon, the anesthesiolo^t slwuld join the 
team of consultants and help with the choics 
of tho anesthetic agent Tbe patient rolh 
ulcer whirfi is bleeding ilowb or 
tentiy and whoso blood volumo and 
pretfuro can be maintained easily bv blood 
transfusions mav be operated npoo with 
use of either a regfcmal block tociniqu* 
general anesthesia. On the other hai^ dse 
anesthetic most often employed for the 
tlcot whoso ulcer is bleettog prafuselv ood 
whoso blood volume and pretsuro cannot be 
nuintairuxi easily is gcoeral anesthesia with 
or vvitboDt a rnusclo-relaiiuit drug. Regiood 
techniques which dilate the vascular sysioa 
In tho area anesthctlxed and thereby cause a 
blood pressure foil are usually controindi 
cated to tbe patient who has lost a great deal 
of blood. 
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Fipw sa The Icthokpie of \UrcJ SIt*u\» for icvxltas poMcriwJy pcfforjlfuR dooJcni] ulcer 
Tte ■mote «jJl rftKc iluodctturn fa ilhkk-d JInUI to Oic p)lofu% the pnUi-rtor nWer fa vfaiuH/cd, the p£»- 
Iste «aQ cp( the dtuxloxam fa then tritue^ti-J dUuI to iho ulccf aikd the pnnimal tUfo of the tram4xtnl 
derdfimn fa rrtrmrtol npsiArd u the wirscoq divMxU the nicer fnsm the piDcrrai fa a prodmaj diiretfan 
(Slinw, A. An Strwi, S Fn Schwarti, A- 11^ and krara, IX D- J-kilAn voL NO) 


Begardloj of the typo of bleeding or iho 
tjpe of aiKSlhctic technique crnpIo>cil, pn,** 
®tit^ murt be laibtulcU to akiurc mean* 
of anminlftenng fluldi, blood and drug* and 
to prfttnt aspiration of stonuch content* 
tiito the tracbcobrpochlal tree and facilitate 
f^reaution of the natient 

patient ibould bo intubated with a 
Qified endotracheal tube ulillo ho i* av^Titc 
c^ander local anesthesia. Tlio endotracheal 
assures a means of ox\gcnallng tho 
while tho Inflated cuif on the tube 
^«ts aspiration of blocxl or blood dots 
they bo regurgltalcd from tlw itom 

^ operatioa, tho patient 


ihould 


remain In the operating room until 


r uiu opcrac 

b awale, (2) his rcinlratloni are 
to be adequate and (3) hU moutli. 
and tracheobronchial tree lm\o 
^ suction of mucus and/or 
^^^tated stomach contents, 
ber th ^ surgeon must remcm- 
re ''^hen an ul^ of the stomach 

rtji b demonstrated, there mav 

vnmir^ smaller erosions which ma> be the 
^ additional source of bleeding 
the ulcer should 
U it has penetrated through the 
'bntffr, ^ pancreas, tho duo- 

ci»H^. r separated from the pan 
base. 

variation which ma> pnxvo 
this trying situation Is that of 


Strauss (Fig. 50} In cootradistlnctlon to 
clcctho reaction, a blooding ulcer caa- 
not bo sofcK excluded Into tM duodenum. 
Trojisfivitlon of the end of on eroded artery 
leaving the ulcer crater exposed to tho dl- 
gcstlvx juices, mav result In deb>cd recur 
rent hemorrhage. Likewise, tho posterior sur 
face of tlio duodenum should bo carefully 
explored for secondary points of bleeding 
and the gastric stump tliat is preserved 
should liav© Its mucosal folds carefully 
visualized all tho way into tho cardioesoph- 
agcol juncture. This Is best accompUsned 
with on endoscope Unfortunatclj a large 
number of patients with massive hemorrhage 
ore obese individuals in whom tills ideal is 
difficult to accomplish Before tlio abdomen 
is dosed search should bo made for a co- 
Inddcnt Meckel s diverticulum, whldi might 
harbor betcrotoplc gastric mucosa and give 
rise to secondary bleeding. Evidence of dr 
rhosis of the liver enlargement of the spleen 
or on engorged portal venous system sug 
gesting portal hypertension should be 
searched for and tliese findings or tiieir ob- 
sence should be carefully recorded as a 
helpful reference should there be recurrent 
hemorrhage 

RECURRENT G VSTROJEJUNAL ULCER 
The development of gastrojej^^ ulcer is 
evidence of failure in this individual f-rire of 
the procedure applied. The Inddence of re- 
current ulcer has been reported as high os 
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34 per cent foUowing mtroeoteroitomy ond thii concUUoa, Zollinger and Eliitoo lure 
in the United State* has averaged between collected from thdr own and other opert- 
5 and 35 per cent ThU led cventuany to lha enco fort> -three case* in which iiki td 
abandonment of gastrocnteroitomy a* a prf tumors were related to pepUe ul«r SIm 
mary attack for -ulcer However tbo fact these arc non insulin producing islet ceQ ta- 
that no procedure today give* coonplctoly mors it U believed that the faypergl)canic 
cici>eodable control in all patients is attested glycogtmolylic factor of the pancreas, gin- 
by a coadnuing incidence of rocurrent ulcer cagon may bo the factor stimulating tie 
la the neighborhood of from 2 to 4 per cent gastric secretion to ahaoraial Jevtds. EaHe, 
foQmving 70 per cent distal gaitrectomv CahiH and Hoar hove published cootnrr 
and approadmatelv 5 to 10 per cent after observations on man and animals tho*fflg 
vagotomy comhinod with ga*troenteFosimn> that glucagon administered over short inta 
Hecurrent ulceration, according to Thomp- vals rcduc^ blood pepsinogen levels *i 
son. is premo to manifcit itself earlier after as Uic miUle<mivaleiits of gastric acid seat 
gastrectom> than oftCT gastroenteiostoinv tlon THs effect was apparently not dt- 
In the treatment of recurrent ulcer medi pendant on intact vagi since vagjtomiicd 
cal mcasxircs should bo of course tried first animals showed a similar inhibiticffL WHie 
Recurrence mav bo duo to o period of un- evidence points to a potent pancreatic ol- 
usual emotional stress Afedical treatment, ccrogcnic factor of some form, this trod: 
favored by the altered phv'siQiog> already lends to disprove glucagon os of sny iia- 
accomplisbed bv lurgerv mav suffice ta portance in peptic ulcerogcncsls Preopea- 
some of these minor recrudescence* In gen tJvo laboratorv tests arc not of help and ixh 
eral, however recurrence indicates an un caitrful lurglcnl osploratioa wfli discover thfa 
usually severe ulcer diatheils and rcopero rare cause of latractable ulcer 
tion may become necessary In reviewing LOawise, at operation, in addition to cs*’ 
Ql7 opcaolioai pcifonyved on 58d patients at ful eroloratioo of all surfaces of the p*^ 
the Mavo Qtnic for ^trojefunal ulcer creas for Rich o tumor the surgeon sbnud 
Walters, Chance end Ber^n concluded that looL for other <^uses of failure of the preik 
vagotomy can bo aipectod to give acellent oui gastric rcsectioa, such ai «n ov^Jooieo 
rosnlts to 70 pet cent of those ulcers which portiem of oxchided gastric antrum 
follow adequate gastric resection. It carries tag hortnono stimulation ) an inadequate re- 
a low operative risk and whether the train- section of the body of the itomicfa (h® 
thmiacic or traniabdomtool route is used large a retidnal target) tocompleto 
makes little difference as far as the ultimate omv to those ciues to which the prtaiiry 


result is concerned, although thev prefer 
the abdominal approach] for more (borough 
osploratioo. Whm tbo recurrent nicer fol 
lows simple gastrocntcroftomv they found 
gastric r^cction to be superior to vagotamv 
yielding excellent results ta Sfl3 per cent of 
111 traced case* as csjmpaied to US per 
cent for vagotomy alone. Whereas the mor 
tality was ^y 1 cent following simple 
vagotomy to the po«rc*octed cases j«-re- 
jetiixji, to th«e ca«a carried an operativo 
mortality rate of 15 ptir cent It i* the belijsf 
of seme svugeons hovvevea- that re-ie»ecdon 
jhould bo done when the ulcer exater Is 
foond to be toduratod In such instance*, 
healtog would bo slow and unsure despite 
the c^trol of bypersccietion by vagotomy 
When re resection is nooe^ vagotomy 
Lftild stiff be added and, accoi^g to 
wiB not incrauo tbo morUUty 
Befor. opo»a« to re^on » .n 


Tv-lCS.mciiontog islet *tp»ia ecu rumor or 
Swm ant docribod 


attack was based oa rcroovtog the oeuro- 
genlc phase of stimuiatfon, and * 
proiimal jejunal loop (less concentrated sh 
taltoe protoetton of tbo annstoincaii) If ^ 
nrimary attack was vagotcc^ tbo Boi- 
Linder totnlin test or the baSoon motiBi) 
test may be used as a guide to the complete' 
ness of the previous vagotomy before oper* 
tlOD is performed for recurrent nicer 

gastrojejunocouc fistula 
This axadidoa Is scon with Jess and k** 
frequency since simple gastroenterosto^ 
has been abandoned- It occurs u a result « 
a marginal ulcer usually situated at the 
onastotnotis or in the efferent loop fust 
to the anastomosi* penetrating through the 
wall into the overlying colon- With peoetrs 
tion throu^ this {joirier a fistula between 
tbo stomach or fefunum and colon is thereby 
ostabUibed. This resuH* In a fscal odor to 
the breath and rapid bonslt of food through 
the intestinal tract because of the ixritahca 
to the tmali bowel by the regurgitant feces. 
A marLed los* of weight usuidlv results. The 
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dijgiwriJ i* iJl*co\-crcd nmrt riJilJl> In 
coloQ x-ra> than 1>> x ra> of llw ilonwclu In 
luh-anccd caict, tlw diagncnli Is evident 
from hIslor> alone. 

Correction of this condition ln\ol\o tluj 
talaniow-n of llw fishjla plus gastric rexcc 
tioo to control tlw jcx-cru ulcer diathals. 
After diagnosis, sumo of tltesc patients mav 
\fj blood IranJjuions and parenteral fcxxl 
tugs, have some of tire lost uciglit restored 
and be digiblo with Uh; aid of antibiotics 
for a one-stage resection of llw fistula and 
subtotal gastrcctomv 

Prior to prcscnlKla> preoporatixt. and 
postopcnitixe adjuncts it x\ai more often ad 
\iiable to stage the procedure Tills requires 
dherting tbo fecal stream proximal to tin. 
fistula, nhich is in the transxL'rsc colon and 
tfaciebj prexcoUog the feces from entering 
the stomach and jefunum and from Iruxers* 
ing the small boueb It can be occomplUlicd 
in sm-eral waji, PfeUfer and Kent xvero iho 
first wbo recorded staging by performing a 
colostomy on tbo ascending colon. BaVex in 
dcpeodentlx acoompUs1)cd tlu. umo vx-itli on 
iwstatny of tbo tominal ileum and Lalic> 
voided the cxterforficd dix-crifon b> on 
•nistomoiis of iho terminal Ileum end to lido 
with the descending colon distal to tbo fis 
tak. Since this is a permanent anastomosis 
the entire colon proximal to the ^uJa is 
reserted at tbo secood-stage operation In the 
procedures of Bober and Pfeiffer no boxxcl 
^ ^ llcostom) or colostomy 

bclMed at the secood-stago opcratlaa xxbcn 
the fistula Is resected and a subtotal gas- 
trectomy done. 


CHRONIC GASTRIC ULCER 
Patbogenesi* and Surgical Treatment. As 
with those In the duodenum, ul 
^ become chronic in the itom 
tSi ^ equal distribution of ero- 

in the duodenum and stomach on rwi 
^^anto^es suggests that erosions often 
^ stomach and heal xvlthout be 
chronic. The Inddaice of chronic 
h but onnninth that of chroolc 
1 h is of some 

trie 1 ^ ^Solficance that the chronic gas 
by cootiait with the duodenal 
tfcm in ,, xvith litde If any elevn 

the acamal add letredon. 
trfc; ul^f ^ ^ associates attribute gas 

tosbir exaggeration of the hormonal 

^ secretion and the duodenal 
»n overaedve and prolonged neuro- 
St v,^?*** ^ tW believe 

^SDtomv li Twit tlie preferred operation 


for gastric ulcer and it sliould not be subsU 
luted for dUlal gastrectomy It is citubllslicd 
dial diiUl gastric resection for gastric ulcer 
(s w-ldtMii complicated by recurrent ulcer 
cvxTi tliouglj llio resection Is not more than 
50 per cent For gastric ulcer llicTcforc, 
monv aullwrltlcs suwlduto a partial 60 per 
cent distal resection for the usually hlgW 
resection (75 i)cr cent) used in duodenal 
ulcer Wlicrcas in duodenal ulcer there is no 
correem for malignancy this Is a mafor con 
sidcration in gastric ulcer and one of the 
cardlrui rctiuiremcnU in iho surgical treat 
menu tlicrefore is Uio removal of the ulcer 
for histologic study 

To protect against recurrent peptic ulcer 
tlw otner re<iuirement Is remox^ of the cn 
lire antrum and a portion of die target body 
Since more of tbo stomach is preserved in 
resection for gastric peptic ulcer and since 
die uninxoKcd duodenum lends itself xvcU to 
anastomosis gaslnxluodcnostomy (DiJlrodi 
1 ) is the customary method of restoring 
continuity The mortality foUoxviog gastric 
resection for gastric ulcer is loxxcr (less than 
1 per cent) than for duodenal ulcer since 
the resection carries through Donnal im 
scarred duodenum which can be more safely 
closed or anastomosed. ResectioQ givos more 
dependable control of the ulcer diathesis 
dum is true when applied for duodenal ulcer 
and, possibly slnco a lesser resection suffices 
and an cna tcMmd gastroduodenostomy is 
more easily applicablo untoward sequelae 
may at least theoretically be reduced. 

One xvonl of caution should bo sounded 
in reducing too generously the resection for 
gastric ulcer The gastric ulcer may be as 
sodoted xxith or bo iccoodory to auodenal 
ulcer In such on instance the more citensix'e 
resection done for duodenal ulcer should 
apply Johnson finds gastric ulcers or their 
scan associated in some 10 per cent of pa 
tJents sub|ectcd to gastrectomy for duodoial 
ulcer These patients hax^ the hypersecreting 
duodenal type rather than the hyposecret 
mg hypomotile gastric ulcer In txvo-thirdi 
of these, there xvai pyloric stenosis and gas 
trie retention and he suggested that this re- 
tention of odd is an etiologic factor in tbo 
dox^lopmcnt of such associated gxistric nli-’n* 
Becouse of the fact that the txxo may be 
associated, ploi tbo fact that recurrence after 
gastric resection for gastric ulcer is occasion- 
ally seen, the surgeon should eierase cau 
tion in reducing the amount of resected 
•tomach below 00 pa- cent If a long-stand 
ing history of ulcCT and previous roentgen 
ologlc evidence of duodenal deformity sug 
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gejt preWcHJUi coincidental duodenal ulcer 
tbcQ the rejection ihould be lew cooierva 
tivc particularly if prcopcrabve tctdng 
show* the gastric iccretloo is excetilve 
In geocrai, the technical problem* are not 
as great in resection for gastric ulcer and 
the mortality is low than after resection for 
duodenal ulcer The eicepdoa to this u 
the penetrating ulcer hlgn on tl« lesser 
curvature ckae to the etophugeal |uncture 
This situatloo ha* prompt^ some surgeons 
to resort in these instance* to gostroentcr 
ostomy and vagotomy on attack which ma\ 
be as Dragst^t bellevci, without physio- 
logic support Others, for the some technical 
reasons luve done a distal gastric rcsectloQ 
leaving the hi^ ulcer Both of tlwae meth- 
ods to rule out malignancy Ccrtamlv 
total gastrectomy Is not juitlBcd tn such lo- 
stojice* without biitologlc proof by froieu 
section of inahgnancy I have not cncouo 
tered an ulcer that, after adequate moh iHu 
tlon of the entire stonuLch, could not bo 
resected In the Hofmeister manner leaving 
some stomach. la tlieso tostanees the Hof 
meister damp If pLiced above the high 
ulcer might encroach upon the esophageal 
juncture and for this reason tho use of the 
damp is omitted ( Fig. 51 a and b ) Instead 
the stomach is fn^ eatlrdy on tho greater 
and lesser curvatures the fidd is isolated bv 


packs, a clamp is put part wav across tbe 
greater curvature ride marking the level of 
anastamorii the greater curve ride of the 
stesnaefa Is transected distal to the clamp and 
then a freehand vertical resection of the 
lesser curvature, induding tbe ulcer is ac 
compliihed- Tho open margins of tbe lesser 
curvature are then dosed under direct vision 
to layers so as not to encroach upon tho 
opeainff of the esophagus. The greater curva 
ture sl^ which bdd by the clamp 

is then anastomosed to tbe usual manner 
indteauons for Operation for Gasme 
Uker Whereas for duodenal pepfac ulcer 
jurgerv is advised only fox the 15 per cent 
vrlo suffer from the ccroplicatioru of chronic 
reoumics. by ee»tmt in piitrfc ulcci ^ 
toddaiw of OBJOT omch !• routoioi (or 
nroHo ukor leads tho dmidan to advise 
^ery in liom 30 to 7S eent. It is 
agreed that the gastric ulcer do- 
ceosidciatJoo at long as it 
The oU impest 
whether or not aU gastric ulcers 

dtaga.^ by r ray eu other 
being Ir^uy malignant 


In favor of such a policy would be ihe 
argument that the issue would thus be 
rapidly and, from the rtandpomt of cancer 
more sofcK settled. Against this argisnat 
is the fact that gastnc resection is not triti. 
out mortalltv and morbidity and, further 
nsore medical treatment does prove cffecibe 
in healing probably 50 per cent of these 
ulcers Pnxipitato surgery would rcsolt in 
some instance* to gastric rescctlco for acolc 
erosion* which axe not actually chronic uket 
and which do not justify sacrifice of ti* 
stonucii. Certainly as to duodenal oktr a 
medical trial is worth while to a conridorablc 
number of previously untreated gdsrtic pep- 
tic uicers- Marshall found that to 411 gastric 
ulcers without gros* evidence of caoctr 31 
per cent came to surgery and I5 per ceri 
proved to be malignant It is rcmsrkshfe 
that 50 per cent of the patients vdio prmd 
to liovo malignant ulcer gave a bis^ of 
ulcer distress for five or av3ie j-ears. Fn» 
this itudv Manhatl coocludcd" that pnib- 
ablv 50 per cent of gastric uktsr padato 
deserved immediate surgery Ifl 161 cases of 
gastric ulcer without gross evidence of £*&• 
cer which Jones Clement* and Peanco^ 
viewed, 55 per cent were operated upon too 
of Uioso 9 per cent proved to be m a hgririv t 
Of tbe i«veoty-lhr» patient* (45 per coot) 
who were treated medically twenty-fiv®^ 
recurrence of their ulcer and five tub*®* 
quentlv came to rurgerv One of thcK 
proved to be malignant Forty beakd ww 
remained ^ve^ but required foilmv up * rsy 
examination for tasuranco against recnr 
renc© 

Preoperativo differential diagnostic meth- 
ods for malignancy should include, of coorse 
a careful history and physical eiamtoatto 
to discover distant metastasis such a* 
chow t lymphatic metostnii* to the neck, a 
nodular liver or a cul-de-sac implant 
senting as a rectal “shelf' The aiuence £» 
free gastric acid secretion on repealed aa 
olvais U strongly to favor of malignancy 
although the presence of free acid docs oct 
rule out molignancv The roentgOKiio^ 
can catalogue tbe definitely malignoat 
a large portion of the definitely benign, but 
fa the borderitoe group betw^ these two 
ertresue* bo win not give assurance. 

In most center* histologic evidence o* 
cancer is found to 10 per cent or more of 
ulcer* which have preoperatively been COD- 
sidered benign. Radiologic signs favoring 
malignancy are tho meniscus resulting fro*o 
the rolled border tn nicer greater to 
etw than 2 cm^ partlcuIuK when it is ^rith- 


Tiiu Stomach 


OSi 


nil nroiwrtloiulo pcnclrallon and llw u\ 
on dn; RTjatcr cmalnio or 
pnploric rcslon raOu.T llun on ll^ magm 
*Sc. Cvlolotdc ilndim on tin. gaalric ai 
^marT tlK> Ending, arc po,lll,o 


prcent dola> In lurgcry /\, far ^ 1'°^* 
St mallfinancj In iKo 

ccnicd In bordcrllno cara thr ^ 

intcmUts and lurgoon, ImUl on from ten 
to fourteen da>, of rigid medical control. 





An»ti»d<<torcUMllioiilcrrlilBhoiilhrli*eicarTttiri>oflli«rtt»na<i.AfttrthoitDiimd 

and the dnodemnni franiedw, tbo level of reteebon etHl ■naitocmti fa marked oo the greater anvotm 
7* iVr dfflup. Then, without the ild of vertnal ckmpe which might encroadi npen the eaoplugin, th 
r^^*od In»a' arrvatnro ere remos'ed b> ihsrp tlfascctwo (■) anteiiar ^ lew (left) end (b) pcuterioc vie" 
c, Tha vertical lesser corvsturo inclooa fa then closed with two rosn of lahires under direct vWer 
'he gresiar cnrTsOiro rtnmp fa snutomoeed to ottiier the duodeitttnn or ^mrm. 
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with bed rest, hourK feeding* and antacids. 
If 50 per cent heoilng cannot bo demon 
itrated, the patient should have surgerv TIio 
majority of these ulcers will not prove to 
bo malignant but nonetheless they represent 
a complicated peptic ulcer ^silich should 
have the benefit of surgery before such com 
plications as penetration and hemorrhage 
mcTcasc the baxard. 

Patients with gastric ulcer ore In geocrah 
poorer surgical riiij than patients with duo- 
dmal ulcer They average ten \ears older 
than patients with duodenal ulcer and will 
have a proportionate increase in associated 
arteriosclerosU and other constitutional dU 
eases Those ulcers which do show satiifttc 
tOTY partial healing in two wcelj slumld be 
prov^ to have ccwnpletelv healed in six 
weclj and should be x rayed several times in 
the first year thereafter to prove that they 
remain healed. If the ulcer should recur 
surgery is preferable to further confusing 
delav 

Even at operation differentiatioo between 
concer and Tronic peptic ulcer mav stlD be 
difficult in the*© borderllno case* The ulcet 
in the distal itocoach prt?»cQti a letter pro^ 
lem in this regard than does the ulcer situ 
ated high in the stomach because the re 
sections for benign and moligoant ulcer in 
the prepyloric area ore essenti^v the same 
except that In cancer the greater onjeotum 
is lodudicd in the resection and an attempt 
is matio to rtsmove more duodenum and to 
include the snbpyloric and regional Ivm 
phatlcs 

On the other hand, for the higher ulcer 


trie or duodenal ulcer for the simple reane 
that the esophagus is not espos^ to tie 
gastric arid secretions gveept under imiwn.i 
situations. One of these occur* by regurgaa> 
Hon when the esophageal snhh^er 
anism is defirient, particular^ os in slidm^ 
liiatal hemU. The secood, and murii rarw 
situation is when beteroU^c gastric teert! 
Ing mucosa occur* ohovo the cardiac iphiao- 
ler 

The esophagus is moro vulnerable to pep- 
tic erosion tl^ is the rest of the gastro- 
intestinal tract It is fleeted phjiloiJjJ- 
colly against acid rroux by * sleeve cf 
ollaltoe secreting cardiac glands and sie 
riumicolly by th© angulation of the entrance 
of ih© esophagus and by tbo sphincter actwo 
of the canilDcsophjgeal Junctiaa. Transioit 
esophagltii or crosi^ may follow rcBut 
from repeated episode* of vomiting or occo 
when iht sphincter Is made hKompeteot by 
esophageal vorices and by the proioaged ti» 
of indwelling nasogastric tube*- Eso^ugitis 
from prolonged eiponir© to add pc^ 
crction mav become symptomatic witli « 
without erosion The erosioiis from rcfioi c® 
more ofleo linear and itenosi* may evcota* 
ally result The circular punched-oot ertia 
similar to that seen to dxroaic peptic ffo 
sion of the duodenum is found more ofta 
when the terminal esophagus is lined 
cohunnar epithelium stollar to that fa the 
stomaeb- As in the duodenum such an clcff 
may bleed or It mav bv reiwated rectnrence 
and healing lead to stenosis and obstrac- 
UcOT. At this stage it mav be difficult to 
deienutne \v hether the stenosis 1* the 


near iho esophageal juncture resection it 
done without damM (Fig. Sic) If frooen 
jcction prove* the lUeer to be cancer a total 
resection of the remaining stomach Is ju»ti 
fied to insure a greater margin against local 
unle»i lymphatic metastasis is 
alto discovered. In the latter case tbo 
chance for control mav not be odjud^ 
sufficient to justify the addltiooal mortolliy 
tad morbidity of total gastrectomy 

Tb© radical concer operation is not justi 
fiod to borderline cases without fint having 
hMolojtic proof of cancer It should also b© 

(has larg” P™' 

flSOPHACrm AND ESOPILVGIIAL 

^ rETTlC ULCER 


of regur^tant esophagitis alone or recnmM 
peptic ulcmatiorv. It mi^t ev cn be confused 
bv tb© clinician with too obstructive ach** 
losia referred to as cardiospasm, olthou^ th® 
roeotcenologlc characterittic* of thli entitf 
including tl^ greater esophageal dilsUtioc, 
serve to differentiate it. 

Surgical treatment may require (1) 
pie repair of a sliding hiatal beniia^ 
eliminate reflux, (3) an operation to cooto* 
hvperadd secretion, (3) bougienage for ^ 
tho resection of. a stenotic termind ©soph 
agui (-4) the intcrpositioii of a loop o* 
jejunum or cokm to replace an inctmtintnl 
sphincter or (5) a combtoatioo of oa© or 
moro of these procedure*. 

For sympimnatie esophsgitii associated 
with sliding hiatal hernia but without steno- 
sis or as seriated duodenal or gastric ulcer 
the ccrroctlon of the reflux may b© aU that 
£f requ&ed. Medical treabnent, inefuefaMt 
vvtsi^it reduction, antacids and elevation of 
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tfio beiJ of the bcti, sitould rtUc'c {Ik ma 
jontv Id about 30 per cent vurgical coirec- 
boQ of tbo lilalal lu.mla will Iw Jiiktlllwl If 
ibc dlionlcr Is Inlractablu lo udequito tnedi 
cil IrcaliiMmt, kuruen kltould not Iw Indcfl 
bHcI) poktpfflKxl iKxavjsc llkj eoniplltalloiik 
of kJcaioiii and licmorrhago In llw tldirl\ 
patient arc gra\er probicnu \Vlicn ckopln 
aghh U asK^Ued with a lilatul Iiernia und 
in addition tlim. U a duodenal or gaktrit 
alter rquir of tl>c l>cmia klunild be cent 
btoed uilh one of tin: operations pnn-iousb 
desoibed to drain the kturruch and ctmlrul 
the hj'persccrclion of add 
E\Tn after obitructlon of the lenninal 
oophaguj has ccrapUcated tlio picturt 
Wtngotftccn and Le\dn found lliat gaklrii 
reseetkn rclkncxl scxtTal lullcnti luvkimub 
treated bj dilatations. Uarrett lias de»eril>ed 
a dmxiic peptic ulcer in tiro terminal ekoplw 
agni uhi^ is cncompoikcd b\ columnar 
nthei than tho usual squamous epIllvcHmu 
Whether tho ulcer u-as Irvdtcd at tho bc- 
ShwiDg b> congenital cctq)la of gastric 
^uensa In the lenninal ckoplugus abo\ c llu 
®dLic sphiiwter ntechanlsm or wIkIIict 
tie columnar cpUhdlum is hctcroloplc re 
from rqxatcd healing of ulccrutlor* 
|*w®daiy to add regurgltaUofi, is by Uicn 
of no importance. Surgical attacl for sudi 
I caidIo«OThagcal ulcer requires resection 
of l« ImoKied tcnninal csoplugus, plus an 
‘^ttack desigi>ed to reduce add sccrerion 
^ additional pnxeduro is ncccssarv to pro- 
tertt^ tcnninal esophagus, which uill 
~®™ter by virtue of tbo less of the car 
“te^hincter bo more exposed than before 
*^^has advocated a slcc\o resection of 
involved tcnninal csopliagus witli ro- 
of Uw tennIiiJ esophagus to 
cardia of tho stomadL This is then kup- 
Pt®^ted by dirtal resection of tlic ontnioi 
stomach, vagotomy and Dillrolli I 
Since 1955. Ellis has 
^g^,^proceduro in hvent) -seven pa 
own operative death ond 

PMeot ^ requir^ repeated diJaln 
tnU, ft/, othen have had satisfactory re 
naui/^ Z? right good (occasional 

cat , and three aio too re 

tteiti four of these pa 

tecondoY, their esophageal lesion 

sliding hiatal hemfn. Three 
previouj canlJoplaitiet of 
for cardiospasm 

todabsrt stricture is not as- 

*her duodenal ulcer or defonnitv 

the stenotic or incontinent 
joncture Merendino pre- 
■>v^ rtwtudi,atid protects the esoph 


agiu by life btierpokiUon of a Jejuna] seg 
inenl Ijclvvecn Ukj csopliagus and tlw stem 
ach, combined with bllalcmJ vagotomy and 
Kinney rnlorophulv He und olhen liavo 
kliovv'ii ilut once llio kphlndcr mechanism 
Is lost and tho csophagiii is then anas 
lumokctl to tlw slomacli, llw esophagus be 
comes smlncralilo to add regurgitation and 
nicer and hcmoirlugo arc frerpicnt scriucbc. 
Till-) find llic Intcrpokcd Jejunal loop ado 
quatcl) substitutes for this sphincter mccli 
anikin and tlicy prefer tills lo attempts to 
reduce odd secretion In tho tJiirty-tlircc 
operations nerformed, tJicro have been four 
oixTUtivo iJeallis a mortality of 12.1 per 
cent The patients varied in age from ten to 
urventy five years and tho series Indudod 
not only patients vvitli peptic esophagitis 
and ktrieture but also patients with cai^o- 
sposm und csopliagcol varices (cxtrohcpatic 
type) and lyo stricture. Of the twenty pa 
licnts with pcntic esonhagitis and stricture, 
all ore saliifiLd with tho result They report 
no failure to euro the esophagitis, no recur 
rent ulccratlnn and no new uJeenmoo of tho 
upper gastrolnlcslinaJ tract Tlw operation Is 
prolonged difficult and Uw hax^ of on 
insuJficient blood supply to tJio transposed 
jejunum can bo a major consideration. 

UNTOW \RD R2SULTS OF SURCER\ 

Monalh) Except Jn the ease of uncon 
trolled bemorrhage, unrelieved obstruction 
Of perforatioo, peptic ulcer In itself is not a 
fatal disease. Tlicreforc, any surgical pro- 
cedure applied should be critically appraised 
on tho basis of mortality 

Operativo mortality stems, for the most 
port either from technical imperfections 
which result Jn Icallng gastrointestinal nnoi 
tomoses or leaking duodenal stumps, from 
peritonitis and from pulmonary complicn 
tions or from cardiovascular ooridenti. In 
some patients wlUi massive hemorrhage, ex 
songuinatioD and hvpoxia may be respon 
lible for death- Pulmonary coiuplJcatlo^ a 
frequent cause of death twen^five years 
ago have been oppredably reduced by use 
of antibiotics preoperatlvo suction of the 
stomach to prev ent pulmonary aspiration 
and postoperative tracneal suctioo. Cardio- 
vascular Qccldenti have been reduced by 
improved anesthesia, anticoagulants, blood 
replacement and pharmacologic support of 
blood pressure These will continue to be 
responsible for an Irredudhle minimum of 
mortaltW whereas technical imperfections 
by good judgment and selection of surgical 
methods mav be Individually improved 

Tbo mortalitv rate reported by specialists 
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in this field varie* from less than 1 to as 
high Qj 3 per cent foUmving gosb^c resretioa 
for ulcer and from 0^ per cent to 15 per 
cent after vagotom> The mortality is unefer 
standably higher In chanty hojpital wards 
where surgery U raoro often d^o for un 
ccattroUed beitkorrhago or perforation U«m 
for intractability Fxirthermoro patients m 
charity %vards arc usuaiiv poorer surgical 
risks than ore private patients 
PbislbJv the more renreseiitaWvo figures 
on mortailw are those collected by the Ohio 
Chapter or the American CoUego of Stir 
gcoas from twenti-oine hospitals in the state 
of Ohio and cited bv Cnlo Tho state \vlde 
mortality for elective gastric resection \vns 
49 per cent, whereas the morlalit> for oper 
atknu oxclusKe of rosectloQ (mostly \agot 
omy with a gastric drainage procedure) vvas 
17 ^ cent These figures aid not include 
deauis from cmergeticv operations for bleed 
mg or perforaUon On the bosis of drew 
fiffurei, Crilc suggests that the over all mor 
tillty v?x*uJd be much less if vjgotociv and 
^troenterostomv (or pyloroplatv) wet© 
done primorllv and gostr^ resection reserved 
for cases of recorrent ulcer Tho surgeon 
whose snortalitv Is high with gastric reset 
tioa should consider this advice Ccrtainl) 
resection of tho larger posterior penetrating 
tdeet should be lndivldtjaba?d In diese 
csuies, an appredahle reduction In the mor 
tflllty of gastric resectioD am be accom 
pUsbed by excluding tho difficult idcer into 
the closed duodena] stump (Fig -taA) 

In a comparisem bv Baker of subtotsd ^ 
trcctomy with resectloa of the ulcer aad of 
seloctiv© eiciunon of the difficult pottorior 
penetrating ulcer into the duodeoj stmnp 
mortality was fouod to be reduced from I © 
per cent to 05 per cent by emploving tho 
cjtduiloa method in the more dltficuU cases 
It is noteworthy that of the three deaths in 
the 156 rejectee! ulcers, tivo wore from leak 
ice stumps which should not have occuCTcd 
wra gastrocQterostotny Chs the other hand, 
there 'vere no deaths due to technique in 
the 122 cases of difficult fficer treated bv 
exAaskau the siogl© being that of an 

dohty year old man operated upon on the 
dflv of a massive hemonhage and dying 
hvposia. By appllcoUan of Ibis 

r-^ai+kms perfonned since compto- 
the prevtaiirtuiiy have boen attciin- 

pBshed ^ emergcDcy for 

S to Ktwld he noted that the 


higher inddcnce of recurrent utcer ihtre 
being case proved and three ruipcctcd a 
currenccs in emh series. In the dSaiit 
siriiatioD Ih© surgeesn should apf^y a mrtied 
which has prov^ safest in his hands, ots 
though it is associated with a bigbor rate 
of recurrent ulcer and e\Tn though in thoe 
few cases secondary opcratiotii bo mjoirtd. 

Tho reported mortality of rcsectico fit 
gastric ulcer is approximately one-half tint 
for duodenal uiccr mainly brause the nor 
mo] duodenum presents no technical prob- 
lems dtber to closure or anaitomosit 
Incidence ol Recurrou Ulcer The ne\t 
most serious complication to fatallti js fs3- 
ure of tho surgical proccduro to cootrci 
permaDcntIv the ulcer diathesis. Gostroca- 
teroitomv abne has been foUmved b> gas- 
trojciunjd ulcer in up to 3S per cent. ^ 
trocntcTOSlomy protected bv \-a^toaiv fm 
been foUowctf bv gostrojefunal uker in freoj 
5 to 10 per cent Gastric resectioo hts boo* 
followed by recurrent ulcer to from 2 to 4 
per cent, the higher recinrence nde faftw 
ing tho more coosmativo resectioo A Cw 
75 per cent gastric resection has a mioiinil 
recurrcBcc rate, being less than 1 per c®* 
tn most reported scries. The recorrence rate 
after antrcctom\ arxl \Tigcrtcsny is leu thw J 
per cent The recurrent ulcer fa rare aft® ® 
per cent gastric resection for gaitnc uker 
Dumping Svndrome, This term has bem 
used to dcscriber the tachycardia, 
lion, faintness perspiratioo and sense w 
warmth or flushing some patients who lu\e 
undergone gastric surgery experience sherth 
after meals. It more oftro follows togeiti® 
of rweet liquids such M milk shakes and 
syrups although it may follow am food. 11 
pTOMbly iboufd be diffcrcotUted bran 
small stomach syndrome," to which the fu- 
tieot for lb© first fmv weeks after operate* 
feeU uncomfortably full after eating 

The incidence of “dumping varies wiin 
different authors ranging from 5 to ICO pff 
cent It probably fa present if searched nx 
In a mtoiinum of from 15 to 20 per erst » 
pattonts for tb« first few wreks or rooouu 
after gastric resection, and to ftom 1 to 5 
per cent it may penfat to a disabling degree- 
Its incidence depend in part upon the 
IndividuaTi psycho (the migraincMi 
the fastidlooj eater tho introvert) and w-ffl 
depend more upon tlio oiteut or resecti* 
than upon tl» typo of anastomosis employco- 
Tbo extensivo 75 to 8D p«» cent resectico h»* 
been followed bv a greater incidence of 
dumping than has the 80 per cent rescctfcai 
however individual susceptibility remato* 
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u fanportaal fador imtl tacii lutlajl kltoiiUI 
be carrfulh vCTCifH*tl pm)iKruti\tl> \dlli 
this to mloiL 

Tbo Adual cauw. of retiialni ol>- 

scnrc. Distcntioo of ihc stomacli or Icjimum 
the pull of llic full stomach aud Icjiinum on 
uQftipoQrtcd meunlcrics loo rapid ompU 
Ing of the vloma^ ojkI ixfliix noollng of 
the Wood in Uu. splandmlc bed witli ri 
soltant sNTlemic h>i)ovolcmfa Iu\c ull Ihxti 
suggatfd 05 mcclunlwTU- Ono of tlw. mon 
iltracllve recent Utcorici Is llut of HolK^rts 
Randall and Farr TIk.'^ jjofclulalL tlul llu 
osmotic pull of iIk Jejunal euntcnli afler a 
caibc^Jialc nual prodocei fluid contjwirl 
meat and dcctrul) lo sliifti liich delude llic 
areulating blood xtilumc and thus create* 
this picture of mild sIkkL CertoinK iIk. 
clmlcal seadrome U onu dose!) simulating 
i}'Dcope or ihoci. 

Many mctluxls oi treatment lui\e been 
recommended. Probabl) the most cfft'clKc is 
to reassure the patient that the compUca 
tkn ts ndtber vcrlous rwr pc'mujKmt, to see 
that be carcfuU> u\‘oIcls toLlng liquid* 
ttd/of racct foo<di on an cmpt> stomadi 
*ad in s tea d start* the rtKal Nstth dr> toast, 
pwcbsd eggs ood other protciru. Tno raa 
of patfenu aft rcUcsed shortlv after 
hujg douTL Reaiiuranco »eems the bc»t 
treitincnl and time the best cure. 

Nttuulon. Failoro of (ho patient lo rmibi 
^ hi* preoperativo H’dglit occurs io about 
wo^ewrth of paticnl* after subtotal ga* 

A. foUow. up vchtch v.-Q* made o( 
’^patients showed S per cent to maintain 
tneir normal weight, 20 per cent lo become 
and 25 per cent to bo under 
propcratlve %^abt \Vh> some pu 
“^^^hould lose ud^t I* not complctcl) 
‘®“^w>d, bat there are at least two ro- 
factLTs, First the patient doe* not 
^en^gh, dther because of carl) satiety 
the reduced gastric capadty or because 
•ymptoms of dumping when larger mculs 
^ * result, the adoric intuhe b 
at such a le^ that wdght cannot 
or even maintained Tlib b prob- 
in common cause of weight los* 

j^^petienb. Second, assimilation studies 
tati ^ absorptioo of both 

^ reduced after gastric 
■Hii b vagotomy 

to TK Pwably of significance in only 10 
of these patienb The pbyil 
for malabsorption b 


probablv 

rttmolatioo or the billor) and 
ldcniT}n^-, *f^T®tion* as well as Inadrauato 
of food with these secretion*. 


Ifotli prt*sumal>l> result from iIkj rapid 
transit of foo<l tluougJi lltc stomach and in 
testim. with limited contact of the food with 
the intestinal mucosa TIhj reduced transit 
lime b explained iu port by the reduced 
sl/t of lire stomach and the fact it* outlet 
b no longer guarded b\ llw p>Ioric iplilnc- 
ttr If iImj duodenum b b) passed, u* in 
gastrolcjunoslonn Uw loss of asiimilation 
sImujIu be even greater than after gastro- 
duodenostom) In fact, studies confirm lliat 
i1k» fecal fat and nitrogen loss i* actuall) 
less after the lUlIrotli I gastroduodenostomy 
llun after tlw Ulllroth II gaslrojcjunostom) 
Dictar. supplements of pancreatic cnxjmcs 
and hlk salt* arc uwaJl) iDcffcctix-c Tire 
treatment, tlrcrcforc b purcl) dietary and 
ctmsbl* of careful attention toward prosld 
ing sufficient calorie* in the form of frerfuent 
meals of those food* which do not clidt 
dumping. Anticlwlincfglc drugs may be of 
liclp in reducing the rapid transit of food 
through the Inlcslinc. 
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Bij SAMUEL F MARSHALL M D 

SAaavcL Fbloctick Mamiiau. u<u educated at Johns llopldm l/rtfccrtf/i/ 
and feeciced his turoicaf tralnlnfi under one of the eady Uopikins surgical 
rnidenit who had become the Chief Surgron of the Ileruy Ford IlospUal 
lie fained the Lahey Clinic Slag in fS35 end his surgicai shU and fudgment 
hoce added to the repuSelion ^ ihei orgonLaSlon 


Tamon of the stociach consist of benim 
and malignant tumors but by ^ 
tt* larOT number of gastric ncoplosius com 
prijo the caranoroaj or gjistrlc cancen Ma 
gastric tumors, moremer mu\ bo 
or sarcomalous— tl»o sarcomas 
for approximately 3 per cent of 
ad types of gastric neoplasms, 

BEMGN THMORb 
faddmee and types of tumors, os 
1^**^*“^ by microscopic study of 1700 
CQnsecutlcely rcromed by opcratloD 
inown in Table L It will bo noted that 
SrS J""™ account for 4.8 per cent of 
total number of tumors foundat tbo op- 
® ^ number of different 

h B^u^'?**** which ocenr in the stomach 
nv_ ^ probably true that they occur 
cautB Iban noted at operation be- 

«n* gbe symptoms and thus 

\ea froquently than the ma 
PTodurJ^^*” ''bich sooner or later alvsnvs 

ttttw li benign gastric tu 

me simple adenoma of the stomach 


which may occur as a single tumor or more 
rarely as a multiple polypoid form of turoor 
E'Ndiig pointed out that ror^ these tumors 
arc sulwiucoui in origin Tno tumors or 
dinarily remain small and seldom gh'e symp- 
toms imJess situated near the pyloric orifice 
where, when pedunculated, they ma\ pro- 
lapse through the pylorus and cause obstruc 
lI\o syropUMns. Tne common site of origin 


TaMr J Cidiijfa-aiton *Ttd Irtcidmet of 17S4 
Cmttrie Tuwmn 




M) or 

CA0t 

«* cun 

CSTcbKXQS 


1567 

92 2 

SarcomA 


51 

3 0 

Lymphoid cumon 

35 



Lctomy^MTCocoji 

16 



Bmign turnon 


82 

4 8 

Lrtomyoow 

28 



SinRlr piolypa 

31 



hlulQpic polyps 

6 



Lipoms 

2 



MHCcliimccaM 

3 



Abcirut pjnr-rr^. 

12 



Total 


1700 
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is in tho antral area. Thev aits frequcntlt 
accompanied bv achlorhttlria and minor 
grades of anemia. 

Poii/ps may be mvdtlplo and produce dtf 
hue gortric poivposis Tbev mav bo either 
noopmstlc or iadtunmatorv hut in mort coics 
thev are adenenretou* Multiplo pohps, 
which occur u a reiult of infiammatkm and 
arc related to adtanced hypertrophic gai 
tritij nroclucc diffuse gaxtric polvix>*U. \lul 
liple tlijcreto poI\'p* ina.N be icatlered over 
the entire mucotal turfaco but more often 
arc localized in the lou-cr Uiird of the *tara 
ach (Fig. 52) We ha\« »ecn instance* in 
which th^ involved the entire stomach and 
on se\*eral occasion* have found malignant 
degeoeratJon occtirring id multiple polyps 
whitii are true adenomatous polvpi in char 
acter Otlwsr benign tumor* encountered or© 
the Bbfomas, fibroodenomos lipomas he 
raangioraai and occancdoalK a neurofibroma, 
but theae are mtremcK uncomiDon Feld 
man has stated Out ZS, per cent of gastric 
tumor* ATO benign tumor* and Stewart oV 
served *cvcnt>*<jight benign tumor* of 
stomach in 11,000 post-mortem subjocts (07 
per cent) There U considerable differeDco 
of opinion in th« Lterature as to wbetW 
adaiotnatouj polvps eveotuoliv become ma 
ligoont It appe^ bmvcver that while 
gastric polyps do not have the same tendency 
to degenerate mto csincer os do of 

the cokra and rectum malignant degoncra 
(ton docs ondoubtedlv uke place and u a 
real diger 



There are no definite characteristic erteit 
by which malignant and benign pohps c*» 
be differcntiflittl clinically or by roentgeoe- 
logic axaminatlon The only roc&oi 
thweforc, I* surgical removal all poKpoid 
turnon of the stomach, A final deariot 
regarding the maligrumcy or bemgaanev c*i 
be raado only by pathologic study of tk 
mull himor Rl^er and Erickjco hne 
stressed tlie jwecTincerous nature of pcJyp» 
and at the Lahey Clinic about 30 per cent 
of the gastric polyps remewed at opoaiicB 
have proved to bo malignant Many of 
turnon are peihmcubtcd and can be e^^(id 
locally and an immediate pathologk: ev 
omination mado of a frcaen sectloa, ShcoU 
tbo tiimar prmo to bo maiignoot, resectice 
of the stomach ihould bo carried out 
The commonest benign tumor is a laomf- 
oiTW which In some cases U very simllax ta 
structure to the leiomyoma of the utena 
This tumor almo*t alw’ayi is single* it arr« 
from U>c smooth muscle laver of the stomaci 
and usually project* into the lumen of the 
stximjcls. Manv of tJicse tumors aio smiB 
and rurcK grow to a size that may prove to 
be of cltoical jigniflcance. On the other 
thov mav attain a \er> largo size and to ts*e 
of our patlcnli the tumor was os largo *s « 
man* bead, Boyd bos stated that tlw to 
naors mav und<!^o malignant change, fo^ 
tag leiomyosarcomas Meisxner I* ea o* 
Clinton that there U no proof that a rndig 
nant Iciotn' osarcoma arises from a pre-^h* 
tag benign leiomyoma. He could find oo 
evidence of such changes occurring In ^ 
of dio ipedmcni of smooth muscle tumo^ 
bcalgn or malignant, which h© studied. 
have Imd twenty-eight patient* who have 
had operaHotu for b^gn letomj'ocoto' 
There are no signs or syroptocu which ere 
pathognomonic of these tumors The diaictl 
coorse depend* on the size of the 
whether the origin U near the gastric orifice 
wIktc obstruction mo) be produced c* 
whetlarr ulceration occur* to the miKOS* 
(Fig. 53) wth lesuldng hemorrhage- h h 
itnposfible to determine dinicafiv on roeot 
genologlt otanjination, or even bv direct 
vituollutiai] of the tiunor at operatic*! 
wKether these tumor* ore larcianatou* cr 
l>etiign. Because of tills they should be re 
mov^ surgjcjJK Resection is preferable to 
local cidsicn unless the tumor U very sn^ 
uncomplicated and easily removed, prov'idod 
al»o that *a immediate microscopic, eiamio* 
tloo verifies the absence of a mailgiMtof 
isnooth muscle tumor 

The Upomai, fibromas, angtomaf and oeo 
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m, t, LdoDijoniA of UoRuch portUilly m>citrU ftoouch. Noto nkcnUoo of hunof b Dbcreto 
roaoilcd ioLrakiniiojl fiQlnx li:ioot)ocu of itoouch. 


origiaatc In an) part of Umj ga»- 
™ wall and are c\lrancl> rare- differentia 
non ca nn ot be nvido on iho b«uii of clinJea] 
g i^tgenolo^c finding*. Tlw true patho* 
Imitate of tbeso turnon cannot bo rccog 
until they arc excised and IdjtopallKH 
■Waamiiution Is made. 

One rare Kpo of tumor arising in tbo 
Is aberrant pancreatic tumor Tlicso 
jue of practical significance onl> be 
the) produce filUng defect* a* noted 
^^gitgcDognim and may be confused 
polyp*, pci>tio ulcer or even 
P^^carcfajonia. ilost of the*o turnon arc 
f}» A, ^ p\loruj and tbo first part of 
crrttnijL ^ asymptomatic. Tbc> 

°™™srily ariie on the greater curvature and 
roent^^l!^ discovert incidcntoll) upon 
ffluunination of the gastroln 
trWfag Aberrnmt pancreatic hunor* 

•re ^ Sastrolntcatfnal symptoms 


toosinTw.! r jT^ ii*^umuacr Qi»ca»o or 
(n fr. Gastric surger> is hi 

c??® "jMecU to rule out tbo 
P>^»lc nW tumor or a pro 

“wlIjtEunf tbc danger of 

^ ^ majority of 

the tumor can bo locally ex 
a pathologic cnmiination is 
obtained of confirmation 

Oi^ ^ noilgn nature of the tumor 

^ turnon are *een at tbo operating 


table, tho surgeon can, in the majority of 
ease*, male a diagnosis from tlw gross up< 
pcaranco inasmuch os they ore in iJw gastric 
u-al) and arc submucosal in origin. 

MALIGNANT TUMORS 

Cordnoma Is tbo most frequent form of 
malignant neoplasm arising In the stomach 
and comprise* 90 to 95 per cent of all gastric 
tumors. Other tumors arising in tho stomach 
include tlwr sarcomas, or tbo malignant 
mcscndiymal turnon, which account for 
about 3 per cent of tho turnon of the stom 
nch. 

Sarcoma. Sarcoma of tho stomach Is not 
a common gastrlo neoplasm but must be 
considered In the differential diagnosis of 
turnon arising in thii location FifW-one 
such turnon were noted in tho group of 1700 
gastric tumors. Tho reported liKrideiice of 
sarcoma of tlio stomach varies. Ewing esti 
mated that sarcomas comprised about 1 per 
cent of all gastric neoplasms DAunoy and 
ZocUer found only 335 cases of sarcoma 
rocorded in tho literature through 1929 

Theoretically sarcoma of the stomach 
may arise from any of the mesenchymal 
tissue components of the organ. Malignant 
sarcomatous tumon arising f ro m th6 fihroui 
tissue fat and blood ves^ however arc 
to rare that they are merely surgical curl 
onbes. F or practical puipoiei, there are two 
t>^ of ^trlc sarcomas those arising in 
tbo smooth muscle and those arising from 
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TMm 2. PtUitUfit a*uific*lk»t mf MmilpMimt 
*j Ike Uemtech 


1 Cardnociui Is 

2 Adcoocaucmofnn 

5 Ccrcinoraa tunpics 

4 Mudooui aurioocna 

5 AcknoAcaaiboma 

Q Sa coctui 

] 1 ytnpbomt (inacliittflcd) 

«. Hodgkin t drtft^ir 
b Reticulum cell urcotoe 

c. Lmiphourcocai 

d. LympbocTUMELii 

c StkcroCaUicuUr lympHumn 

2 l^dotnyottrcomJ 

the lymphofd t{»uo clctnenU The patho- 
logic cl^iBcatlon b gl''vn in Table 2. Tho 
general term inducla the maliffnant Km- 
phomai ami tbewj may be tubdivioed atconl 
lug to histopathologic critena laid clown by 
Warren ana LulenskL The roost frequent 
tvxws of these tumors hm'.'cver are tho 
Ivtophotorcomai and tho f{o<Jel.(o tumors 
arising in the stomach These localized le 
siozu in tho stomodi ma> represent instancus 
m which a prinuirv foc*uj of a gcncrahsod 
lymphoma li dctec-toci before widespread 
invoivcmcat is recognized. The tondcocy for 
malignant (vmphomai to ronain dreum 
icril:^ to the gastrointestinal tract is com- 
monly recognized- Malignant lymphomas 
mg) arise in an\ of the various segments of 
the gastrointestinal tract but oerur most 
often in tho sto m a c h. Warreo has repeuied 
that thirty out of forty-nine gastrointestinal 
Ij-Tnohomas arose in the stomach. 

flmlral behavior of malignant lym- 
pbomas of the stomach h similar to thnt of 
cardnoroas occurring in this organ. Tho 
vyroptoms in genenu an? those of gostric 
cardnoma, chl^y epigastric pain, simple 
indigestioa and {moresda. The roentgono- 
gniOTi are usually diagnostic of a malignant 
teioii involving the stomach and the roent 
genologic ctaminatum presents no character 
Utic picture on which a diagnosis of sarcoma 
can bo made with any degree of certainty 
fFia- W) 1“ » SronP ^ forty-cno paticnls 
Lvtoa sarcoma of tho stomach, tho preopet 
Irive diagnosis was made in only one sub- 
^ to ^ IVDiphold 

tot 

only troownt of «too fa ttoso p. 

^ £»rtric sarcoma is radical roscc 
ttltoh, ivton Iho tamor 
^ iMnDboid tt»®>®' followed 

.jj^aoBlymp Sareomiu of 



^ d«p imdfattro 


Fffitr* 5J Rcticnlinn ctU satccbb of tiaatA 
proved by cypior*Uon tnd Wopsy Madcd dt&«s*r 
of CTitffc incda of Uomjch uoh cousenins of b»- 
ccmI folds letJoo uIkt ibu osidwsm. 

hinplMxnatous origin will respond to s-toy 
tncrapy which sb^J bo us^ foor to th 
weeks oiler resection, but x-ray treatmeti 
may also bo effective in thoso husoes o> 
lymplioid origin which ore too mteoxive tt 
warrant rcsoctlon One of our padcots 
Hodgkin I disease of tho stomach, who h»“ 
X ray therapy oniv lived leveo years after 
oxplorotory oncration and bloprv Rcsoetlto 
was not possiblo because tho tumor was too 
eatensiva Irradiation treatment should nc* 
be used before reseeikw is carried oof * 
those patients with suspectod maiJgiuDt 
lymphorna, since irradiation of a bc^lo* 
vlfccus containing a largo ulcta-oting tuiQOf 
may entail the danger of gross heEWJrrbage 
ana perforation If at operation resection h 
not possiblo and biopsy only is done W 
dotermtao tho nature of the tumor this rii* 
of X ray therapy must, of cajurso, be takim 
Tbe resectability rate for sorooina h 
higher than for carcinoma and tho five-ye^ 
survival after resection is surprisingly good 
— H per cent of our group survivw 
years or longer after roscction- 

l^tomyouncoma. In a total of Bfty-ooe 
sarcomas of tho stomach, rixteea arose fix® 

smooth museJo to form Idotnyosarcomt- 
Tboso tumors, similar to tho benign leicany- 
omas, exhibit a marked ttauloncy to hemor 
ihago and thus produce marked socoodary 
nnonta and yet often they produco sue 
jwisingjy iJttlo gastric distrois. oven though 
tho tumor is I^ge, unlm rhage cn* 
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loa. Odc juctj rocclctl tunwr udRlunl 
gm. Man) of tbcw jorcoinas arc rc'w.'ctahlp 
and tbc after a'vcx'tloiJ li imicli 

moro faN-orablo than for carcinoma 
Lekin)TKarcomai rrMrmblo tho f>cniRn 
lticra)onuj gro^jlv anJ can 1x5 rcxosnl/xtl 
ooJ) opoo mkrovcoplc c\amlrution. Tlicrc b 
DO proof that anv of tlic Idom) osarconioi 
ame from a nrc-cxi>tlnR benlffn Iniiwr 
PathologicalJ) lciom)-oiarxt3mai ariw. froni 
the castric muscuUris and aru comjx>iod of 
Jpbdle-ihapcU, relative!) wx^l-dlfTcrenllatedL 
BDOOth musdu cdU in vvliich scattiTcd mi 
tosa are present tn each mail. T!ic general 
bnpfenioQ b that these turnon arc of ratlurr 
dow growth and !ow grade of malignancv 
They can be differentiated from Uus benign 
IeiocD)'oous b) cvldciKru of Invasion of nor 
mal dssuc of more active growlJL Invasion 
of bbod veueb or lymph voscli U not 
foaod. 

Ldotnjojarcomai are coosidered to be 
dew growing and not prone to metastasize- 
they leldonv mur after operation Wo luve 
noted metastatic lesions recurring In four 
P^deits with Womyosarcorna, witJr mcLis- 
^ to the Ijmph nodes Ihcr and the lungs. 

In general, are good after resection 
“®^gnant smooth muscle tumors and, un 
« thero b evidence of metastasis at the 
™e of operation, cure can bo expected, 
‘^'^■er these lesioas can mctastaslzo and 
death. One patient who had a largo 
Jo^usarconu on the greater curvature of 
died of citcnsKo metostosb 
thelher At past-mortem domination tho 
'rdghed 22 pounds and was almost 
Q^ Ietely replaced b) tumor tissue The 
growtii also filled the entire left side 
“ the abdominal cavity 

treatment has no effect on sar 
smooth musde origlo, 

S*™**n^ Carcinoma arising In the stem 
of the roost frequent forms of can 
r«U» j 


ccr In Inunan beings and, similar to other 
forms of maligrunl disease is found with 
greatest frequency in tlxj older ago group 
It Is estimated that 2.5 000 to 35 000 persons 
die each year in llw United States from 
cancer of tlic stomach- It can be estimated 
further tlul approximately three or four 
times ilut number aro alive with unrecog 
nloctl disease or still living with diagnosed 
cancer citIxT Inoperable or successfully re 
scctctL Tlio bureau of Vital Statistics in tivc 
United States in 1052 reported total deaths 
fnwn cancer of the stomach to be 23,466 
Tills Is a iliglit decrease over previous re 
ports and represents 10,5 per cent of the 
total numbeT of deaths from malignant dis 
case (Table 3) Tlio total number of deaths 
from neoplasms of the stomach for 1954, 
1055 and 1956 (Table 4) U aMroxImately 
llie same for llicsc years. Ninety -five per cent 
of llie cordnomas of tlic stomach occur In 
patients more than fortv five vears of age 
and in tlie I9oi2 report from die Bureau of 
Vita! Slalisticn, 92,2 pet cent of patienls w-ero 
between the ages of fifty and 100 The age 
and sex dbtrlbutious are shown in Table 5. 

PalhcUogy There Is no unlfonnlty in the 
literature regarding tho ciossiflcatloo of gas 
trie tumors. It b difficult to fit the nucm* 
scopic features of a gastric carcinoma into a 
closslflcatioa based on gross features. We use 
the classtficatioD as suggested by Warren 
and Meissner which b based on hbtopatho- 
logic features alone, and we find thb 
entioo satisfactory for the diniemn and pa 
thologist in disetissing malignant neoplanns 
which arise in the stomach (Table 2) The 
terms medullary and ulcerating are used In 
describing the gross characteristics and indl 
cole gross changes noted m carcinomas 
Lonitii plastica is a carcinoma simplex with 
diffuse infiltration of the entire stomach wall 


(Fig. 55) Warren and Meissner have not 
attempted to grade tumors on cellular char 

r*<c| Dtmlhs bt tMr UmUed StmUt, 1*4* mMd lUit IteUlUm t* D<m4ht 
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1952 
155 767 000 
I 496,838 

222411 

23,466 (10J%) 


WAIXS 




1954 

1955 

1956 


23 019 
72 257 
22,119 


13,932 

i63A%) 


8167 

(36.9%) 
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May commoo early s>Tnploms and 'Altcn 
poilrtcot and progrwslxx demand early 
nxnlgcoograplik c.\amlnaUon, Wdglil loss 
of wme degree u'ai iwtcd In 90 per cent of 
pttlenU, Great u^cight loss wr\-crc anemia, 
^tanidog, hcmatcmcris and inclcru arc oxi 
dences of adx’anccd cardnoma and too often 
are m a n lfertationj of fnopcrablt carcinoma 
of the rtomach. 

Dlfipiodi caa bo established cjrij only 
ttpoo Qio basis of nuplcion of carcinoma on 
ti» part of the ph^’sWan in oJJ paticatx with 
Indigestion bc^nnlng later in life and In 
psrtwiiar in Inc mole past fort> fixo >'cars of 
^ Patients wbo show cvidcnco of u eight 
Ion and ma rfce d anemia without ovideneo of 
fE**tric obstruction should bo carefully 
*ore«icd for the possibility of gastric card 
noma. Bleeding from a gastric cardDoma 
may be evidenced by voonlUng blood or by 


paxsngo of bJact tarr> ilooli (Fig. 50) but 
this is not a* commoo os In benign ulcer 
and again, occurs usually In ad\an<xxJ car 
dnoma. 

Precursors of cornnomo. Earlier diagnosis 
will bo made xvlicn tlw Importonco of the 
precursors or tlx) prcconccrous lesions of 
llw stomadi, is well recognized- Many ob- 
servers agree tJut chronic gastritis may bo a 
precursor of cmiccf of tho stomach Not all 
stages or type* of chronic gxutritls con bo 
toos/dcred prccanccrous, but chronic gai 
Iritis occurring In tlio prepyloric or antral re 
gton siwuld uc carefully Jifferentiated from 
tumor*. Warren and Mciimcr have empha 
sixed tlw: fact that tho opltliolial and infil 
Iratixc changes wbiclr occur in Ukj gastric 
ttjll in chronic gastritis could very well be 
tire precursors of cardnoma. Gastric polypi 
shoum bo regarded e* prcmalignant lesions. 
Jn our experience, BO 2 )ct cent of the gastric 
polyps have proved to bo malignant upon 
cadrion and microscopic examination 
ical cvickmco seems to support the camdu 
sioo that approximately 10 to 20 per cent of 
gastric ulcers which appear benign grossly 
on roentgenologic and clinical examination 
prove to be nwignant on microscopic ex 
omlnatioo Wo shx^d therefore be very tus 
pidous of cancer in the so-called benign 
gastric ulcer 

Wo should be suipldous of cancer in pa 
Uenti wbo have a hunily history of gastric 
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F(turv57 Bitouivc Klrooczrrtiwma 0 ^ OtfdlsU] 
iuif of the tfcciAth. At opurjXxn, the cxacer cnu 
fotuad to be ooige «wt ji. bl e became of ukdetpireiui m6. 
UtUML Tbe ttuiwT wii pdpaMc ui the eptsKOrtom. 


carciooma and in those individuoU tv}a> ar« 
kawwn to have achJorhvdria of jcvomi )ean 
duratioa. The taddcocc of curdaoma of tho 
stomach lo paticzits with pemiciouc anemia 
haj been ii»wn repeatcdlv tn the iiteratoro 
to be three timej ij frequent aj m other 
paUcatf of the same age group Laboratory 
tatj such as gastroscoDv and rocctgeno> 
logic examimitkm sbould bo carried out 
carefully in the patfont with pernicious anO' 
mia. 

Dia%noiis^ Early diagnosis is predicated 
upon the basis of constant suspickm of car 
cinoma a* the source of epigastric diitieu 
in patients past the ago of fortv*6vo venrs» 
particularly in tbo male. Appropriate Jabora 
tory studies tbodd be carried oat at one* 
and palllativo treatment for gastric distress 
shouW not bo eo^ployed until the poasibillty 
of the presence of carcinoma Is definitely ci 


eluded. , , , 

R£>«ntgH»graphic diagnosis in our group 
of patients with gastric cancer was occorat* 
In Mper c*nt of the grcFUp Guiss. in a col 
locdve review of the end results of costoic 
carctacAM in 2891 fMSmO, Ihnl 

caministion wu accarato in 90 ^ 
»nd in an addWnnJ 5 
tl/roroiS=nn*^ 

S Xomiallty Otte iaboxatoiy proco- 
, ho uHUznd "lx™ f> "»• 

--inn 


tion in patients with gastric ulew gastric 
polyo or chronic mistritis Eiopbaffascopy 
sbould be employed In all patients with cir 
dnoma Involviog tha cardla In onkr to de 
termlne its extcmksn to the esoph*^ sod 
involvcmcsit of the esophagus slwtda shvasr 
be suspected when dysphagia is present The 
cytolo^c tcdinlques of Papanicolaou are of 
viUuo and, in some toitanccs early diagnosh 
may bo established when the roeotgeno- 
graphic examinations foil to Indicate Lbe 
nature of tl«j lesion. Other laboratory ckti, 
sudi as detenninatioD of gastric addit) sad 
the red blood count, may assist materisfly 
in early diagnosis Achlorny’dria occmxed in 
36 per cent of our patients and free add of 
less than 20 was noted In 18 per caiL Add 
values however may be nonnal ia msca 
patients Anemia may not be sn outstaaa- 
lug f)mplom except in far advanced carci- 
noma, and hemoglobin and blood count de- 
Icrminatjons may be of value as diagnostic 
procedure* only when marked anemii h 
prescDt 

On cxaminatloa, a mass may be deio» 
ilrated in the mid or epigastric part of t« 
abihwncB {Fig. 57) In a group « 1708 
Ueaits palp^le tumor m fuses were noted ia 
516 patients or 30.2 per ccoL Too often thU 
is oWdence of advanced cancer Lairge pal- 
pable tumors, however may pro\’© to be re- 
soctnble at iaparotomy and in 162 of this 
group of 516 they were rciectahle. 

Ail tumors of the stomach, as evidaiced 
by roeotgeoographlc examination must be 
consldrTCd to t>e cordnomai, since about 95 
per cent of gastric turnon prove to be ddr 
typo of lesion. A fwv tumors such as leliaTij 
omas or Ieiam>’os«rcomas and the pof)? 
shtnv charactcrinic roentgenologic findings, 
bat any intrinsic defect roust be regarded is 
carcinoma until proved otbenvlse. Difiac^ 
Hal diMgootis, therofore, must bo made of 
benign tumors, chrotiio gastritis and gastric 
pohl) The possibility of gastric cardnotn* 
must bo excluded in patient* who have 
symptoms arising from otseasm of the p*o- 
croas gaJlbladdtt and colon. Digestive dis- 
turbances may wait from disoise arisiog i® 
other organs, but, oo tb* whole, the posd 
bilUy of the presence of such diseases can be 
excluded readily by roentgenologic and ga*- 
troscopJo CanccT con usually 

b* ditt^erentiated correctly from gastric di 
verticiila by roentgenologio examioation md 
diverticula rare3>’ raqoire any snrg/cal pro 
cedure. 

Bexoars which are intragastric masse* 
composed of hair (tritdiobeiw) vegetable 



Till- Stomaoi 


G71 


fibm and fruJl jccdi (ph>lobc^uar) uro cn 
counlCTcd occoilonaJK and mav fill and form 
a cotoplctc coil of ihc klomacli In iIm. nu 
Jorih of cotes, ihc bezoor lut u charurtcr 
istic anpcoranco rocnlpcnoIogicoJlv 

of Uio itomoch b a rare con 
drtion and, in n icv*. of this cnx't. indi\idual 
unh a filling defect In llw stomach slK>uld 
have an ciploralor> operation even lluMigh 
the Wassennann reaction mav be posilK-r 
and there b a definite liisturs of gaslrit 
r)-philii. Wo lu\T5 teen Ratlric kv^pliilb fn a 
jtjoag man remain imcliange'd \eilh inter! 
the antik>phllilic llH.Tap> oecr a long pe 
riod, the patient finail) coming to laparot 
CHD) In order that the pretence of cancer 
could definite!) be ruled out Costric s\philb 
DU) rctcrablo gastric carcinoma, the two 
diteaset can occur concurrcntlv and like most 


inctastases of carcinoma arc proved to be 
unaJTectcd tjfploratory laparotomy should 
be performed regardless of the iiac of the 
tumor and, in the majority of luhjccb irre 
siicclive of the ago of tlw indivddual Oper 
ation can bo carried out kafcl) in the older 
age provided the case b carcfulK 

evaluated prcopcralivcl) and like patient b 
pmperlv nrepared- 

Op^alion In a series of 1703 paticnb 
w-ltli carcinoma of the stomach observed at 
llic Lalurv Clinic from 1932 ihrougli 19S1 
the dbease u-as considered to be too far ud 
vanct'd to attempt surgical rctcction in 810 
and too advanced to attempt even cipkwa 
lory laparotom) in fort) two A total of 850 
(Uticnb lud resection and In 053 of these 
llie resection could be considered curative. 
The term "curative resectloo" refers to a 


BLd) diagDosb to bo nvodc w-ill bo carci 
Doma. Valuablo time sliould rwt be lost b> 
utiting for the effect of antbvphilltic treat 
ment in maldng the differential diagnosb 
OpenbQity In the light of our present 
Vnou-ledge, iho onI> nvethod of treatment 
f« gastric carciDoma b a'moval of the to 
morhy partial or total resection of the stem 
ai The prlmai) object of Ihb b to relieve 
the patient of gastric distress and obtain a 
rare of the cardnemu. If possible In pa 
tieoti vrith iwarescctable tumors, surgical 
^^^^^tment may prolong life or alleviate suf 
loing by a palliative procedure If the db 
b not too widespread in the abdomen 
^ inevitable result of untreated carcinoma 
a 100 per cent mortality We believ e that all 

a t* ''itb gastric cancer should have the 
• of laparotomy when there b no de 
evidence of oitragastric spread which 
Pf^ndo removS bv surreal resec 
ootL During the physical cxomlnadon pre^ 
op^tbely the abdomen should be palpated 
for a tumor and for the presence 
« M enWed, nodular liver and asdtes. Oc 
eilmslon of the tumor to the um 
^ found and in such rubjccU 
rp~J^opantion b not advisable or help- 
examination with the pa 
nuA. f„ 1 ^®®'Oheit posltloa should bo 
tianLnf, i ^ presence of peritoneal 

the pouch of Elouglas. Enlarged 
lym^ nodes the nodes of 
fy- ^ bequently indicate advanced can- 
opoatioo b hopeless. If a Virchow 
a biopsy specuDen should be 
Wore any abdominal operative 
canted ocL A roentgenologic 
of the chest should be made in 
patients. If the various areas for 


radical gastric resection total or high par 
Uol following which there b o reasonable 
Iiope of cure if all gross evidence of card 
noma U removed. We do believe; however 
bv cmploving exploratory laparotom) In all 
paticnb in wliom metastasb cannot Iw dem 
unstrated a higher rate of resection will be 
possible witltout an appnxinble increase in 
mortaJitv 

Opcralivo treatment of cancer of the stom 
och from the standpoint of cure consUb of a 
radical partial ^^c resection or total gas- 
Ireclom) The first successful partial gastric 
resection for gastric cancer was done bv 
Bdlrotli in 1581 The first successful total 
gastrectomv for cancer was done bv Schlat 
ter in Zurich in 1897 In tho United States 
the nxrlhod used most frequcntlv has been 
the Hofmcbtei modification of the Polva 
technique, Thb b on eiccllent method and 
permlb hJ^ resection of the stomach with 
removal of all l)'**^ph nodes and the spleen, 
Reports of two important modlficatwni of 
the Billroth II method were publbbed m 
18SS and 1889 the first bv Krdnlein and the 
second bv vx )0 Elbelsberg. Von Eisebberg 
closed the upper transect^ end of the stom 
acb thus rMUcing the size of the gastric 
orifice and anastomosed the rest of the di 
vided end of the stomach to the side of the 
Jejunum. This method lends itself readilv to 
radical partial resection of the stomach. 
These two procedures are often erroneous!) 
credited to Hofmebter and Polya, but were 
described by them in 1903 and 1911 re- 
spectively at a much later date rfion u-ero 
the descriptions of the oiieratioDs by von 
Eisebberg and krcmlefn. The Hofmeister 
modification places the anastomosb anterior 
to the colon. 
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55 Dlttnbutloa of iymph oode* d th« 
rifFmafji. RetDorsl d tO lynipbctic <lruiaiffp arou U 
p«it a weO-planiied iiutrki r oecU o u . 


Total gaatrectomy fhould be employed in 
tboce patients whose canceittuj process can 
not be removed by any methoa short of a 
total ronoval of the stomach. Cancers ails 
ing In the distal half of the stomach or in 
the prepyloric region may be radically re 
moved by a high subtotal resection In view 
of the drinonstrated metastasis to the splenic 
lymph nodes m many patients having ^tilc 
cancexs, the spleen is removed in ^ pa 
tfcnti subjected to partial or total gastiw 
tomy The omentum Is eidsed completely 
including tbe omentum between the spleen 
cmd tbe greater curvature of the stomach 
and also the gastrobepetic omentum, and, 
when partial resection is performed, only a 
of *= tranaai Ij ^ 

15 to ffl per COIL Thl. more 
naittol raoUon fadlitotre JelmuJ 
^^Sifavoraily aSectJ tbe poitopo 
'CXXg pJSC ord can be ^ployed 


tomy All lymph ncxles of the pylonc ares, 
the celiac tods and curvature of tbe stomMi 
should be included in the block dtniftifp 
and tbe first port of the duodenum, sWie 
to the level of the common bile duct, iLoold 
be avclsed routinely Removal of iD lym- 
phatic and vascular drainage areas {Fig. 
58) is of far gresiier importance than Is th; 
benefit to be obtained from total gastrec 
tomy alone, although total gastrectomy wlD 
often be necessary if tbe amlia is involved 
or if erfcnslvo carcinoma is prescoL Diffuse 
^tric cancer cancers extending high ai 
tne lesser curvature and those arising in the 
cardla necessitate total gastrectomy Radiol 
block dissection of all avenues of lymphatie 


spread is practically Impossible but rootoe 
rfiminatioo of tbe lymph nodes along the 
major vessels and the omentum will un- 
doubtedly improve the cure rate. Total gas- 
trectomy for the majoritv of patients villi 
gastric cancer has not yet bcin shown to 
increase the five-year siirvival rate, on the 
other hand, it docs produce problems of nu 
ftition and of anemia at a result of tbe dis- 
turbed physiology After total gastrectow 
many of these patients have contideraKe 
difficulty in obtaining suffleifiBt caloric in- 
take. Some patients, however do very weD 
after total gastrectomy if tbe pbyiidan coo- 
stanlly supervises the diet, nutrition and 
general by^ene and prevents tbe devek^- 
meat of anemia. 

Eiplocratory laparotomy carries vay Ht^ 
operative risk and Is the only method of 
deter minin g whether the tumor is reseciahle 
or It to sdtenced that sztirpetico woold 
offer nothing to tbe patient If tbe turner 
canoot be ranoved even by total gastrec- 
tomy the best palliative procedure is par 
tial gastrectomy We bellev e that tbe ulcerat 
tng lexloD can bo removed safely with par 
tiaJ gastrectomy that this procedure carries 
no higher mortalitv than does gastroenteros 
tomy and that the patient hac a greato’ op* 
portunity to obtain relief of his lymptoms 
by a palliative gastric resection. Total gas- 
tric resection should not be employed as a 
palllatlvo operation unless there is a reason 
able rhiinr-w of removing all carcinomatocs 
tissue. We ordinarily use a type of partial 
gastric resection commonly known as the 
Hohneliter procednre (Fig, 59) Tbe 
funtim is brought anterior to the colon and 
the stomal orl£» is mode between a portJoD 
of tho transected end of tbe stomach and 
aide of tbe jejunum. 

Tbe Billroth I procedure (Fig, 60) h 
rarely used since a more radicpl, removal of 
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hilicus Tl>o abdominal cavity can thus bo 
cTplorcd and the deeWon made for partial 
or (otuJ jyutredomy (Fig 61) If total gas- 
tric resection is deemed necessary the In 
vision can bo extended and converted into a 
tlioracoobdomlnal one by cuttlDg across the 
costochondral arch into the fifth or sixth 
intercostal space. An incision of the dia 
phragcfi can be carried through the hiatus if 
a portion of the esopliagus is to be 
If desired and If preoperadvely total gas- 
trectomy is deemed necessary because of^ 
formation obtained concerning esophageal 


the duodenum, together with radical partial 
[Section of the stomach, b moR practical 
Tvf mclhod. 

trj 1 frequency of cmplovmtTJt of 

total gastrcctooi) venus partial gaslrcctom> 
to the Lahey Clink Is slwvvn In Table 7 
resection can bo accompllslkxl most 
yig a rt prily 1 q ihe mafonlv of patients 
‘to^gh an abdominal Indiloo— an abdean 
aai approach Is used In 90 to 03 per cent of 
^ ^ Ininircctus Inciiloa Is 

j?L ®^tondlag from tho costal margin 
®killy to Just below tho level of tlio um 
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Fifpift 61 AMomouJ faKinoo for nplor^twa «r»<j 
partial gastnc rGscctxm Tb« locuwo nuv br «x 
tfrolfri to enter tSe Wt tboncic c«i ttv by (ho dhukn 
trf tlw Wt cc»t»J CBJifila, ptnpioytfd In toUj rtvwlkio 
( Monlall, S F and Uram, 1 1 Sufj Gyn^: & 
voL99) 


involvcmeot, a thora<x«Lbidora(na] approach 
can be made through a low left dwracotomy 
Incialon (Fig. 62) The ninth rfh it rctcci^ 
and the tedslon through the abdomina] wall 
is extended in tbe direction of the thoracic 
Indrion bv cutting tbe coitochoadral arch 
In the handa of on expenenced lurgeon the 
riik of eiploratlon through the tmruthoraclc 
approach b no greater than that throujdi an 
abdominal approach, if rejection provet to 
bo poMible radical removal of the ttonuch 
can bo carried out through the tronathoradc 
approach and a more oxtenrivo cicWon of 
the inwlvcd ejophagui can be performed. 
The mortality of total gaatrectomy through 
a tramthoradc indilan i*, perbapj, a little 
higher than when an abdominal inc-irlon U 
employed Sweet reported fifteen death* In 
a scria of seventy sc\cn patients who had 
total gastrectomy through a thoradc or ah- 
domlnolboradc indskto 

When tbe abdomen is openod, lb« eartent 
of the gastric tumor U determined and tho 
abdominal cavity Is carefully explored- If 
no distant mctastcsei are demotutroted, the 
omenton is detached from the transverse 
mion and the lesser omental cavity it 
mcDcd (Fig. 63) Wifli tio rtraMch o!e- 
vSedupvma and with the omentun, 
rdetdv dttathed from tho colon. 

Imcr ooiontal cavil) and pancTM are 

node pt tlw 



tif bxirioa ihrougfa the abdomlaal wsO (Uiobifi, 
S F and Urara, H Suri C>-dcc. & OtsL. nL 99) 

celiac axis and to the mesocolon and coke 
can easily bo determined and a dedn® 
mode regarding operability If tho c-iirinoinji 
of the stomach proves to be too extoahe for 
resection, the operation can be tennlnsied 
bv dropping the colon and omentum bad 
into too abdominal cavity If rescctico b 
considered possible the stomach is 
Ured, the principal arteries are ligated tod 
the duodenum is divided ai a leveJ fod 
above the ampulla of Vater All regiooa! 
lymph nodes are carefully removett tbe 

S lcnlc arterv Just above trio upper hordes' 
the pancreas is followed to the ipleoJc 
hilum, and tho splenic artery and vdn ire 
limted just protimal to tbe left gastrocpl 
plolc artery This \vill permit readv retnen'*! 
of the spleen and will control bleeding hto 
tho short gastric vessel If it is necessary to 



a total or a high subtotal resection of tb* 
stomach can be carried out readily for re- 
moval of all of tbe tmnor 


TahU M IjmcmtUM »f Gmtri: C«rrtH#M mM Aprrrp 
*igv<s* r G^Urerfmy) 


Lemer curvktan 
Ore*ter carv»ftire 

Uedui 

Prepjrloric 

DlffMC 


>eo or AVOLfjat. ttfutwAi- 
rATDum (Mo*av>) 

35 17 3 

13 26 0 

24 24 5 

35 23 I 

16 J7 3 

41 13 4 
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If diibmt niclaiUucs aro not found at o{V 
crtUon, direct tulcmion to adlacent orRani 
doa not i>rohlblt rcioctlon of tlw kft lolw 
of the li\cr and lurt of tlw pajioxai and 
coloa Tlw opcTat(\-c nwrtalit) luu not been 
facrcascd b) extending tlic operation to in 
dude resection of adjacent orgom, 
Opaain'emoTlaUly The operatixe nu>rtal 
it) in 127 palieoU haxdng total gastrectomy 
at the Lahc) Clinic oxer a ten )car period 
(l&i4 to 1D53 Jncluiixo) was 8,7 per cent 
pm-ioui to 1943 the mortalit> was 34 0 per 
cent Tbo operatixo mortality for lurtial 
gastric resection iJkcwlso luis been reduced 
to 3J1 per cent ( 1950 to 1054 ) Tlw ox er all 
moftalit) following opcratlx'o procedures for 
gastric cancer is 57 per cent this includes 
all of operatlorr— exploratory palliative 
and partial and total resection 
In earlier yean, the mortality in general 
wti higher because of sepsis, wliich in 
chided peritonitis, mediaitinitls and pneu 
mcnia. With tbo employment of clwmo- 
therapy and ontibloUcs, tlw opcratlx-o nwr 
tahty has decreased corisldcrubly during the 
past ten yean in both procedurcs-total and 
pcti al ys trcctomy Good preoperotixe caro 
with restnratloD ot blood xxilumo before op* 
watiai and rcpUccracnt of blood loss dur 
^operation 1^ helped considerably la re 
™dng the mortality in gastric surgety 
At Uio ilayo Clinic, tlw mortality rate fol 
®^g rcsoeUoo during tbo period from 
1S37 to 1949 showed a dofinito dccUno to a 
of 8 per cent, which was about lialf 
ttat noted in 1937 (16,2 per cent) Wangen 



Steen In 10 iO also noted tlut as resectability 
increased the operatixo mortality of resec- 
tion decreased oxer u period of ten years, 
MtNccr and Pack rciwrled tJiat tlw o^a 
the mortality in total gastrectomy lias twen 
reduced fnun a lilgli of 30 i>cr cent to 11 4 
l>cr cent ( 1054 ) 

I alluitn‘c Ircaiment Great relief of symp- 
toms cun bo obtained by palliatJxo proce- 
dures among vvhidi partial gastric resection 
is most valuable. Gastroenterostomy may 
Iiavo to bo used occasionally wlwn the tu 
mor Is extensive and pyloric obstruction is 
present We prefer partial gastric resection 
Inaxmucli as on ulcerating tumor can bo ro- 
mov-cd and this obviates further blood loss 
with Its coDse<jucnt anemia, rdicxcs obstruc- 
tion more clTc^vely than docs gastroenter 
ostomy Is more cfFc^vc in obtaining a good 
statu of nutrition and adds consicU^bly to 
iJw physical comfort of the patient 

\ ray tlicrapy has not proved to bo of 
great value as a postoperative meusuro in 
patients will) advanced gastric cardDoma. 
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It roftv produce great diicomfort, njuiea and 
\ocniting witiiout materially affecting the 
tumor It may be powible with the nc%\*cr 
method, cmployiM t >%’0 million volt tlicraw 
to obtaia more clfcctivo palliation with mii 
type of uradiation trcatraent but to dale, in 
a limited number of jub}cct», tho rojulU an> 
inconcluiive 

Medical treatment coaxljtj of drug ihcr 
apy for relief of dirtren and pain. Sedative* 
control early dJitre** but, evenhmllv 
ai tbo direose progreue* opiate* in tome 
form will be required and should be given 
OS needed. Constant supervision of a dietary 
regimen may bo effectK-e in allcv'iating or 
preventing much digestive dislrcii espe 
ciailv \\h« drua arc added. Parenteral ad 
ministration of fluid* will do much to male 
the patient with advanced carcinoma more 
cormortablo Gastric lavage using a Levin 
tube also is helpful in patients with ad 
vanced disease in whom a paILiat(v<j opera 
tkm has not been poesible This insure* de 
comprestico of on obstructed stomach with 
removal of retained food and other onatcrial. 

Results of imttmeiti In tho United State* 
for tho )‘ear 1956 tho total death* from can 
c«r of tne stomach nvtmbered 22419- of this 
number 13 952 ( 63.1 per cent) occurred 
in males and (389 per cent) io fe 
male*. By careful selection of oil patient* 
with gastric carcinoma, curative rwctioa, 
either oy partial or by total gastrectomy coo 
be performed in 3S to 41 j>eT cent Over a 
period of twenty three year* 653 (304 per 
cent) of a group of 1600 patients have hod 
curative resections and their course after 
operation has been carefully followed. In a 
snudiet group of patients It will bo pou&le 
to do a palliative operative procedure which 
help* materiafly in msdclng the patleol more 
cocffortablo but in most iujtaace* does not 


prolong the laagth of life 
1 T>e five-year cure after total ga*trectran> 
for cardDMoa of the stomach in our honib 
is 14.1 P« cent, 284 per cent of the patients 
lived three years or looger It must bo re- 
nuanbered, however that total gastrectomv 
ha* been employed heretofoio only io those 
natkoU in wb(^ tho carcinoma was extra 
jh-e and couH nc^ be resected oOwT than by 

toul reicctioa of ^ tiomach. 

Of the icfoup of 053 cases of cancer of the 
to which resection was possiblo 
hj, tacrcojed^ly 

*n»gh 


193-1, and from 29 7 per cent ( IS3 resected 
cases) for the period from 1945 ihroo^ 
1919 to 39.5 per cent (76 resected cases) 
for those operated on during 1930 and I95L 
During this same twenty >Tar period (1912 
through 1951) Uw ten year survival rate 
after curative resection Increased from 
7 7 j)er cent for tho y-ears 1932 throagh 1911 
to 16.6 per cent for those patienti opersted 
on during the years 1941 through 19^ For 
a group of 1703 case* in which a diigooiis 
of gosWe cancer was made, whether oi aot 
resection was performed, the ohsolata fi\e 
scar survival rate was 10.8 per cent The 
survival rate after total castzoctomy in re 
latiofi to the locaticm of the gastric tumot h 
shown in Table 8- Tho survival ralo with re 
sped to the liiitopatbolo^c state of the 
tumor is poor in lutlent* with mucinoos car 
cinonuu tw average length of life of those 
who had resection being 140 month*. The 
survival rate in patient* with corriooraa titn- 
plex and adenocarcinoma wai 216 mood*. 
The patient* with odaroacaotboina lived an 
average of 34 month*. 

Carctoama of tho itomach can be treftteo 
turgfealiy wtb a low mortality rate—S^ per 
cent for partial gastric resection and 8.7 per 
cent for total gastrectocay 
The treatment of gastric cancfi* b ^ 
bopclias Tho curability rate con be «o- 
voted by earlier dlagnoti* through ediw 
tion of tho public concerntng tho 
of gastric cancer in those todiviuuals rroo 
hovo perrislent digestive distro**, and by 
alertne*s on tho part of the phyriciaxi 
ered mortality is dependent upon cai cw 
ptooperatho preparatioc metlailous tea^ 
nique to gastric resection, the emplovment w 
antibiotics when needed, rcstoratloo of 
volume and tho chemical constituents of to* 
blood to aormal, and parenteral admiaiitr*- 
tion of fluids 
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The Duodenum, 

Jejunum, Ileum and Appendix 

By JAMES T PRIESTLEY M D and 
EDWARD S JUDD M D 

Jaucs Taccakt PmcrmcT was reared in fotx^ because his graadfaiheT ths 
fifth great grandion of Joseph Priestley went icost after his graduation from 
the Unicersliy of Pcniupfcania In 1S74 Educated in liberal arts and in 
medicine at tlw UnlcersiSy of Pennsylcania Doctor Priestley is a Mayo CUnlc 
product In surgery end coirled on his graduate work there He Is one of 
the members of the surgical staff at the Mayo Clinic 

Edward Starr Judd the son of a surgeons surgeon, returned to hls 
birthplace to practice hls specialty Educated at Dartmouth College and 
Rush Medical College he received hls anrglcof training at the Mayo Clinic 
tdiere he is noio a staff member 


THE DUODENU5I 
clinical and pathologic ilgnifi 
the duodenum other than bcnJgo 
met uncommon. This fact 

d ^ “n® of differences 

re^rding the incidence, ding 
loch 1 ^^^^ fniportance and treatment of 
i) of these abnonnallties 

ucflnlte and serious symptoms, 


however so it is essential that their presence 
be suspected clinically and that they be dl 
agnosed accurately and treated properly If 
the patient is to nave a satisfactory result 
Others may represent an erabryologlc ab- 
normality or a benign patholc^c change 
which produces no hazard to life and per 
haps no symptoms. Therefore It is apparent 
that accurate evaluation of the findings re- 
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quire* cIo*c cooperation between the In 
temiit, roentgenologift and turgeon if these 
lesion* are to be properly diagaoted and if 
their proper clinical significance and ap- 
propriate thenpeutic indications ore to be 


To detennino the t>roc and relativo fn>* 
quency of lesions of the duodenum, other 
than baoign ulcer ^v^ilch require surreal 
treatment, a review was made of record at 
the Mayo Clinic for the vean i&49 to 1953 
inclusive. Table 9 lists the conditions for 
which operation was performed during this 
period, niexe were of ccrurse mony oddl 
donal pcdesiti oq whom the dJagoosis of 
some type of duodenal lesion was made but 
for whom operation was not advised. 

Certain anatomic features are of impor 
tance to the surgeon. The duodenum <»m- 
moidy Is spoVen of as having threo parts, 
oamely tbo first, second and third. Some- 
ttoes a fourth portion is described. The 

S md conformation of the duodenum is 
of the letter C or U with some varia 
don in the length and curvature of Its parts. 
The first part, usually about 2 tochts in 
Icn^ ortaods from the pylorus posterioriy 
andto the ri^t and lies to the ri^^t and 
above the head of the pancreas Tbehepatic 
sirtery course* on the cephalic side ana iho 
OTutroduodoial artery comnKBj hOe duct 
and portal vein lie behind this part of the 
doDdenum. The first portion of the dno- 
demun is coamioaly referred to by the roent 
— pologlst 0 * the duodenal cap or bulb. The 
iecood part of the duodenum eitend* for 
3 or 4 ^ ^ directed vmtieany 

downward, with some con«vity to AeJ;^ 

Um the hMd C^tbe Tbo 

M« dtet «id to miot ai,d 

IKtoy v». 



Fffftit 65 Rncntjeoofr a m taieo after the teg*- 
Uoo ol bsmm. Ir reveals cocipce«ttoo of tbt «!»«■ 
dciaixD ouacd by carctDocoa of the puxrcu (Bceia, 
J W,raHarUin,B.IUAro.J Iloc3ilfeDol,voi.5r) 

scls and inferior vena cava. The third, or 
transverse portion of the duodenum in» 
rctroperitcioeaJly for a distance of appfod* 
malcly 4 Inches in a trans>*mo dlreriloo d 
about the level of the third hnnbar vert ec^ 
Its anterior and Inferior surfaca are ar.’erw 
by parietal peritonetan esieoding downward 
to the root of the transvene roesocoloa sod 
it is crossed by the superiewr meacnteric 
*ei* and the root of the mesentery of the 
small intestine in which thoso vessels sr* 
located. Therefore, it is apparent thst, on* 
less one is careful, examination of this p® 
tion of the duodmum may be difficult or 
locomploto in tho usual abdomiruil espix*- 
tlon In its terminal porticra, sometime* ca>- 
ridered os the fourth part, the duodeswm 
a*ccnds along the left side of the aorta and 
then turns forward to join the fejunum. At 
this point it is fired by the iigament of 
Tsaltz, which is mostly a fibrous band hot 
which may cemtaia some musde fibers. 

Obstructive Ix<ton*. Other than benign 
ulcer a variety of causes erist for acquired 
duodenal obs^cdoa. Tha dJnlcal charac- 
teristics of these iesiooi and the indicatioos 
for troatmeot iiatxu»lly vary wiA the cause. 

Acquired obtirudiort Acquired obstruc 
don of the duodenum, usually seen in adults, 
Is most often caosed by a malignant growth 
that arise* near the duodooum, as in tbs 
pancreas, or by metastatio involvement of 
tissues adjacent to the dnodcmim, which in 
turn cause* pressure on the c um (Fig. 
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65) Primnry lumor* of ihc duodaiiun may 
tljo CJUM ol^rucUcHu Inflajnmatory proc- 
ewa, rcadfoni iiicklcnt lo forcigu bcxlici 
prc\iouj operation or iomo other inlra-ob- 
iciion lAcvk-iw ma> caiuo duodenal 
obstroclion A nompcdfic Inflammatory 
reaction timflar to regnal ildtli occasion- 
ally may occur in Uhj duodenum and cause 
disturbance* In motility Rarely a granulom 
atom reaction nuy bo ctKountered In the 
duodenum, Paocrcalitii, pancreatic cyst*, 
po$tDpcrolI\e adhesions post Iraumutlc hem- 
jtnnm and post traumatic stenosis of llio 
daadgnnm alto have been reported os cause* 
of duodenal obstruction. 

In til such eases, tbo symptoms and find 
tags of duodenal obstruction are present in 
Nni^ing degrees although perhaps over 
sh^lowed by cocvltlcnt s)Tnploms and find 
tugs. Appnmriato treatment is determined 
after careful examination and csmluatlon of 
the patient OperatloD often is advisable and 
lb exact tj^pc usually can bo determined 
«ly after tbo abdomco is opened and the 
true nature of tbo obstruction accurately os 
sessed. 

The diagDosis of "duodenal stasis* for 
meriy was mode with some frequency but 
it h rclativelv uncommon at present Tito 
patient usually presents a variety of fur>c- 
toul symptoms, arKtrexia, belching and 
rulhea in the upper part of tbo abdomen 
^^y are nolccL RoiaitgCDologlcally Uto 
™odfflinn apmean rather large, but im defl- 
Qite cause of obstruction can bo demon 
*trated. The cause and troatment of such a 
«odltian appear rather uncertain, but Iho 
should be conscrv'atlvo except 
P^aps in the extremely rare cose, 
o Primary tumor* of any type m 

^^duodenum ore uncommon. If lesion* 
■™^*ro not true ncstplnsrai, such os a pois- 
rest, are exciuaod, probably tbo ma 
of tumors In the duodenum ore ma 
The great majority of malignant 
^ in the duodenum are adenoSuS 
mah*t, estimated that opproxl 

half of all primary adenocarcinomas 
^j^^small Intestine are found in tbo duo- 
Ottn nf ^ atated that malignant tu 
ttie duodomm constitute between 2 
an neoplasms of the gas- 

^ commonest benign 
cluodcnum is an adenoma. This 
(Fig 

found 

rnw^_i - — results 

P™*nnkin of gastric mucosa through 


lira pylorus Into the duodenum. Other be- 
nign tumors of the duodenum, all of which 
are uncommon, indudo myoma, Idomjoma, 
lipoma liemangloma fibroma, cysts, argen 
(affinomo, fibroadenonm, fibromjoma ond, if 
Uiu) aro lo bo induded In sudi a list, pan 
crcalic rest and hypertrophy of tho papilla 
of Voter In most ease* lesions of this typo 
ore small, cause no s>7nptoms and oro dis- 
covered inddcntally Occasionally they may 
bccomo larger interfere with duodenal mo- 
tility possiuly cause somo obstruction of 
Uio common bllo duct or bleed, Tho true 
luturu of these benign lesions often cannot 
be determined with certainty without sur 
glcal exploration 

Management of lesions of this typo varies 
will) tho individual patJenL Somo lesions ore 
entirely symptomlcss and tho roentgenolo- 
gist is relatively certain that they oro ocni^ 
Under these dnaunstonccs, especially If u)e 
patient is not a favorable candidate for a 
s)irgical procedure, it ma> be desirable to 
temporizo and ro-examine the patiemt in sLx 
or eight weeks If tho lesion has not changed 
rocntgcDolodcaJl> at this time, operatioD 
again may be deferrod and the patient ro- 
oxamined In three or four In this 

manner tho benign naturo of the lesion con 
bo determined with further certainty and 
opcratloo avoided Pcrlodio axamination in 
the fuhiro over a period of yean would be 
desirable under such circumstance*. Sbcruld 
tho l esion evidence Increase in size, opera 



Ftgnr* ee. Benign polypoid tnmoc of tii« duo- 
daomn evidenced roeotgenojrmphlcsDy xfter imo- 

tlon of rur firm 
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tkiQ (bould be perfonned prompOy One al 
way* mtut be mindful of the pctttible de- 
velopment of maUgnOQt chon gea tQ OQ fide 
noma or a pol^ a^ be guided according 
in surgical tuogmeoL In contrast, if the le- 
licn causes s>'mptoms or If the roentgenolo- 
gist cannot be relatively conBdent of the be- 
^gn nature of the ioaion, explaradan Is ad 
vtsahle >v^hout delay 
At the time of operatlcm for « totnor of 
the duodenum, the lesion should be exam- 
ined and carefully inspected by transduo- 
asploratiCHi. Its tme putbak>gic nature 
should bQ determined by biow and fan- 
n yxitfltft histologic rtadv if the lesimj nroves 
to be benign, simple loml excision is ^ that 


is requirod. 

3/cjf/gntfnf tutt*Qn Adenocardrratua rep- 
rcsesJtJ approiimateK' 90 per cent of all ma 
Ugnant tumors foand in the duodenum {Fig. 
g?) although sarcoma and leiomyoaarcojna 
and a few other type* have been reported 
Among patients have duodenal mallg 
nant ^ons, males prodoniinato over fe- 
Qialej in a ratio of 2 or 3 to L Malignant 
hnnflrt of ti» 

infra 

inwrao rari»». *“ porUmpuHiirv 

aid to bo tho tatgot, (^tuOrig 
m odT cent ot all ledmra However it 

list, if lorion' “otujly 
meUS-rt 


arise sommvbai more often in the third ^ 
Hfin of thn daodenom th**^ they do fa dfao' 
the first or second portion. 

Most often symptoms caused by a 
nant lesion in the dnodccum appear yada- 
ally over a period of month*. Four difiarert 
types of syTDptoms may develop and d irect 
allentic© to roe lesion- These include mc« 
refemble to duodenal obstruction, duooen*! 
bleeding, duodenal perforatfoa or 
tlon of the blliitry or pancreatic ducts. Ob- 
struction nuky be the result of a polypoid cr 
napkin ring typo of neopiasm and may cau* 
variable degr^ of crampy pain, vomitin* 
and proximaJ dilatation ox the duodenum 
and stomach. BUo may ot may aot he pms- 
ont in the vcanitus, depending on the iocs- 
Uoo of the latioo. Bleeding may be massive 
but often is slow and of the gradual ooxfeg 
tvpe, so that the patient may present hii^ 
self to the physician primarily because « 
weakness and anmiia- Petforattoc is usually 
gradual and may result in pain of the typ® 
associated with a pooetrating duodenal oh 
cor situated on the posterior wail or with 
pancreatic neoplasm. Actually pain of ooe 
tvpe or another is the commonest chief com- 
plaint. Obrtnjrtkio of the biliary ch" P*®* 
creatie ducts may result in laundlco or oiar 
rhea or both. 

A definito diagnosis usually can be mad® 
by a coinpetrot roeotgenalogist, although 
in dcKTibtag the lesion he mav use such 



681 


Tllb DLODL.NUM JbjONUM IlLUM A^D APPENDIX 


tcnm aj filling tJcfect " "i)ol)-i>oltl lotion 
and inlrinilc Won " Occoilcnnll) an lAlcn 
siv-c ncopLum oriklng for uxamplo it) llto 
pancrcoi, ma^ Invade llio diiiKU*num ace 
cndarily and linmlalo a primar) duodiwil 
Dcophijn. The prwenco of complclo duo- 
denal ohjtrutdon prcjcnU Incrtaacd dllR 
cultv In accuralc rocnlgcnologlc dlagnoala. 

WhcncvxT poiiiblc iurgIcaJ removal U 
tho treatment of dwlce for a malignant Ic 
den of the duodenum Tho iurgiwi mint dc- 
trnnino at tho time of iurglcal cvplorallon 
whether it appears possible to removo tin. 
lesion with some hope of cure or uhetltcr 
im-Dh-nnent and dtension of tho nulignont 
procco are such tlut onl> some palliative 
procedure appean advisable If (Ih; latter is 
the case, efforts ilvould Iw directed to relievo 
S)mptotns os complete!) os possible with 
mmhnal operath'o morbldlt) and mortallt) 
rates. Various siirglcal procedures may be 
anplojed under these dmunstanccs dc 
pending on the findings, Tlscso tcchni<{ucs 
indodo duodcoofehinostom) gastroenteros- 
tar) low gastric resection of the BillrolJi II 
type and cholecjitcnterosiom) or some oilier 
of anastomosis to relievo obstruction 
of the cholcdochus and perhaps also the 
““JDpaiiCTeaUc duct Irradlutioo has not 
poved of value unless tho lesion b of 
0 mpbomalous origin 

If it appears possible that tho growth can 
^resected with some prospect of cure, 
of course, should bo done. Any opera 
™op^onned for removal of a malignant 
~^denal neoplasm should embody tho prin 
operationi performed clsewhcro in 
^Dooy lor malignant growths, Thb usu 
“iv oitailj a ^Vhlpplo type of operation 
of the distal part of the stom 
^ the entire duodenum, tho lower end of 
common bile duct the head of the pon- 
, •“d ad|accnt regions of lymphatic 

frooi the duodenurtL ^Vhen the 
ij rituated Immediately below tho 
in the third portion of tho duo- 
w at tho duodenojejuiud angle re* 
jnJ ^ ®dy a portion of the duodenum 
related regiotu of lymphatic drainage 
reaso^T^ Thus an extremely T 
with its attendant high 
>voli^^ and mortality rates may to 

Diverticula probably occur 
otW ^ duodenum than in any 
wpt 7 ™ gflstrotntestfnal tract ex 
Q«d In Among varicnis adjectives 

^ oesexibe duodmal diverticula are 
conprtiltal^ acquired, pseudo 


primary and secondary Actually two main 
KlX.'s of diverticula are found fn the duo- 
tleiium namely tho pseudo false or sec- 
ondary diverticulum which results from con 
tracturo and deformity of llic duodenum 
most often liecaiiso of long standing benim 
duodenal ulcer and the true duodenal di 
vcrllculum Tlie former typo U commonly 
found in tlio first portion of tJio duodenum, 
iimiK'diatcly below tho pylorus, and b most 
often apparent along the superior or Inferior 
border of the duodenum as an outiwuching 
situated just proximal to a zone of narrow 
log. Such an abnormality b not a true dl 
vertlculum- 

Tho incidence of true duodenal diverticula 
b variously reported In the literature to 
range from less tlian 1 i)cr cent to almost 6 
per cent, os detected on roentgenologic ex 
omlnalion (Fig. 63) Most necropsy data 
indicate a definitely higher incklencc which 
appears lihely to represent a more accurate 
detennination of Inddcncc, since obviously 
not every diverticulum can be detected on 
roentgenologic examination, even by on ex 
pert roentgenologist Careful studies ot nec- 
ropsy indicate on Inddcnce ranging from 
14 to 22 per cent 

DuodeW dK'crticula occur with eq^ 
frequency in both sexes. Tho Lxrgest numtoi 
hav ‘0 beem diagnosed in tho sixth decade of 
Ufa Tlicy are uncommon prior to thirty 
years of age but have been found in the 
ciglith or ninth decade of lifa 

Diverticula almost olway’s aro located 
along the mesenteric border of the duodc 
num The reason for their occurrence m thb 
region b commonly thought to to duo to 
weakness in the muscular layer at the site 
where mesenteric veiseb enter the intestinal 
vvalL Tho wtiU of a duodenal diverticulum 
commonly consbts of mucosa and muscu 
larb mucosae* only seldom aro other layers 
of the duodenal wall present Diverticula 
vary in diameter from several millimeters to 
5 cm or even roora They aro usually round 
but may to funnel shaped, bilobed or lobu 
lalcd. Because of their location, they usu 
ally QTo imbedded in the pancreas, a fact 
which adds to the dlfflculw of their Identlfi 
cation and treatmemt at the time of opera 
tion. 

Most diverticula occur In the second por 
tion of the dnodenum reported series do- 
•ento 66 to 85 per cent of them in thb 
location. Thus it b not uncommon to find a 
diverticulum in direct relationship with tho 
common bile duct or a pancreatic duct, a 
fact which must to kept fn mind In the sur 
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figure 6S RoecLtmogrcm revetling t duodaid dfvotkulnm. a, Socc afta Issotlm ol barium, b, DebTB^ 
film diowtas ratentfOQ of bariom Id dfvart^ulu]& 


glcal treatment of fuch a leaLon Approxl 
matEly 5 to 10 per cent of dtverticula occur 
in tho flnt portion of the ducxlemnn and 20 
to 30 per ceot tn the third portion. An oc- 
/^dnufll diverticolom has been reported in 
the fourth portion Multiple dtverticola oc- 
cur in the ouodeoum In 16 to 30 per cent of 
according to reporti. 

Usually pathologic changes are not anod 
ph»d wltn a diverticnlam, however fnflam 
matoiy change*, infection, ulceration, per 
foratlon, hemorrham calculi and tumors 
have been reported. If, as li usual, the dl 
vertlculmn has a relatively wide month and 
there is no retention within the aac. It li 
nicely that the mucosa lined cavity \vlD evi 
dmce no pathologic change. If, oo the other 
hand, the neck of the sac is small, retention 
o«ur «nd Infecttoi. ulcen.^ ^ 
.otiwd chuge. in*y devdop. A dIrtmeW 

, ^,<ma TAi ^ti trw rtn mrt 


diverticulum may cause pressure m tbo 


^ the^Slenum has been reported, but 


produc. 


(bo mi»ll percentage of pa 




not nocewarlly pathomomonic of a dh’cr 
ticulum. It mult be aedded whether these 
symptoms actually are by the diver 

ticuJum or by somo anociated lesion, such 
as peptic ulcer or pHnlftH fhtflrit, or a di»- 
ord& such as an Irritable bowel or fonc 
tional dyspepsia. The differential dlagnosh 
is not always easy but It Is likely that the 
dherticuhim should not often be inoltD- 
inntftd. The most characteristic lymptutni 
appear to be those of periumbilical pain, 
which may shift to the epigastrium or the 
right upper abdominal qnaiant The pain 
appears soon after meals and may bo associ- 
ate with a feeling of fullness or nausea- It 
may be relieved ^ belching or vomiting. 
Usually if these symptoms are caused by * 
dlvortkailam, the roeotgcoologist can dem- 
onstrate retention of barium to the diver 
Hculum, Diarrhea or coDstipatlon and loss of 
weight also have been reported but are of 
little diagnostic value. 

It li generally agreed that only the cx 
cepUotiaJ diverticidum requires surgical 
treatment, which toclndea probably less than 
6 per cent of those discovered roontgoio- 
loglcaHy In the large mafontv of patients. 
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tHi aboonnalll) U an tnddcntal fltidlnR of 
Ettlc If an\ clinical sipnlficancc 
In a knullcr group of lutlcTilJ ll>crc may 
bo iN-mptomi referable lo tliL upper lurt of 
ihe gasWntcslinal tract and carcfid Inves 
dgatioQ rc%caU uo abnormal flndin&J oilier 
than the di\-crllcu]ujn Tlio <iuciHun then 
trisd ubetber or not tlic di\crtlcidujn li the 
of the iNuiptonu. Umkr these dreum 
rtancra, appropriate medical treatment is 
recommended Tliis ma> consist of a bland 
diet, mo of antlspasinodcs and alkalis and 
periups postural dralrugo or Oliver proct 
dura u-bkh appear lo be Indicated Slwuld 
the j)mptoms not bo relics ctl, orw then must 
driennino if tire evidence and sjariptoms ap- 
pear to bo sulBdent lo adsdse exploration 
with a slew lo operation on tlw ui\-crtlcu 
him. If no Ollier salltfactor) explanation is 
foand for the patients svTnptoms, 

In B recent studs made at the \la>-o 
Qmlc, only thirt) of 525 patients in ulvoso 
records the clinician indicated live presence 
of duodenal dfscrticula untlcrsscnl ovidora 
toof theunper part of Uw abtlofiKm \Ian> 
Qu b d eo al mserticula Inddcntalls discos 
by the roentgenologist during tliis some 
^ were not entered os diagnoses in Ore 
“Ideal records. In only debt of Uicso 525 
seas duodenal iscrticulum tlie 
ladicatkm for exploration Before do- 
to proceed svilh on operation for duo- 
denal dhTTilculam the pb)'Tlclan not only 
eiduda disaaso ^\se^V«csc. 

™ •bdomen svhidi might bo rcsjxmjlblc for 
toe patient 1 s^matoms and ibis may ro- 
5^ careful and thorough Ins cstigalion 
t he also most evaluate the magnitudo and 
P^rtance of the functional symptoms pre- 
by many of tbeso paUents Actually 
^^uation and delusion of the latter group 
^niptocns are usually the most dlfBcult 

PBtienti who have duodenal diver 
rtJw ^ ^plorcd surgically In an effort to 
disabliDR symptoms Careful dplora 
he _ oa^tial to determine If there mas 
otho' possible explanation for the 
to^ L *^^ms. If sucb a condlUcm is 
ibouid, of course, be corrected. In 
“ other findings and without 
comlderable certainty that in 
trouhu, u diva-dculum as the cause of 
m advisable that surgical at 

ti\fp ooh should bo under 

tjuA SThd the anatomic findings ore 


^that' 
be 


on the dherticnlum o«ti 
with minimql risk to the 


patient Often ibis Is not the ease because 
of close association Ivclssccn tire divcrtlcu 
lum and die biliary or poiKTcatic duels or 
Its Ltvmplcto Inclusion in lire poncTcas 

TIk.tc remains the ciccptional patient in 
wliom it appears definite from lire history 
and clinical findings, sucb as retention of 
barium in tire diverticulum partial obstruc 
lion of (Ire duodenum or patlreloglc changes 
in tire diverticulum, tliat the diverticulum 
actually is the cause of the symptoms. Sur 
glcal Ircalnicnt may bo indicated for some 
of tlrese patients. 

nocaiiso of the common location of a dl 
vcrilculum along Uio concave border of the 
duodenum tire laion usually is not apparent 
on initial exploration Various procedures 
iuve been suggested to aid the surgeon to 
locate the diverticulum Among these ore 
previous ingestion of barium, wbidi will 
present a uliJtish appearance through the 
wall of the diverticulum injccUon of air into 
tlic duodenum lo inSato die cllverdculum 
and palpation of Uio neck of the sac with 
on exploring finger inserted Into die duodc 
num dirough an appropriately placed In 
cisioo for duodenotomy Div^cula situ 
ated in the second, or descending, portloa of 
the duodenum often are approacmed most 
satisfactorily by mobilizing the duodenum 
laterally and rotating it forward and to the 
left so that Its mesenteric border is ap- 
proached posteriorly A diveTticrultim situ 
to dvft dvisvL, ws porti*csx vxi 

tho duodxmum requires mobilization of the 
retroperitoneal portioa of the duodenum 
Depending on whether tho diverticulum is 
located in the proximal or distal portion of 
the third part of tho duodenum it may be 
approadred best from tho right or the left 
It mav bo more accessible by e.xposure 
through the gastrocolic omentum or base of 
tho transveno mesocolon 

\Vhcn tlie diverticulum is located and ei 
posed, one of various surgical procedures 
may be employed- Complete exdskm of the 
sac, with carcrul suture of Its neck, is prob- 
ably Ibe procedure of choice wben this can 
bo accomplished without unwarranted 
trauma and hazard. Inversion of the sac into 
the lumen of the duodenum, with suture of 
tho neck, may appear to be the treatment 
of choice in some subjects however tht« 
may require as eitensive dissection as does 
excision of the sac. Surgeons who have em 
ployed this method have not reported sub- 
sequent difficulty caused by protrusion of 
the sac into tho duodenal lumen. In the ex 
coptional ease mere suture of the neck of 
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tiie diverticulam perfonnetl ihrougK a tnms 
duodenal approach htu bertJ employ etl, ol 
though this u*ould not often appear to bo 
the mojt dojtirflbla treatmeoL Aoaitomoii* 
between the dh'erticulum and iho Ictuntun 
ha* been perforroed In q rare ca*o but i$ 
probably »eldain indicatetl. Tho chokt) of 
surgical procedure i* ioflucmccd bv the cx 
cf rign/ficftnt pathologic change* 
within the dberticulairu 
One alw’B)'* must be acutelv mindful of 


important od|aceiit jtmetuTO* in any opera- 
tkm for duodenal dl\erticuluTti Exposure 
and cathcterfzabon of the cerranoo bile duct 
uixudly arc advl*able prior to dUioctioD of 
a dhTTbculum located in the region of the 
ampulla of \ater or extending into the vt 
cinity of tho choledochu* Lak^vise identi 
ficahon and jwlection of the pancreatic 
duct* arc cmuulx euentiol if these duct* am 
in ckoe rclauonjhlp with the di^'crtlcular 
sac. Acuta pancreatlti* pancreatic necrosis 
or Situla mav follow ill advbcd dijtcclioo 
and trauma to the panctcadc pareocbvma. 

Should direct operation on tho dlr'Crticu 
lam appear to be unduly hazardou* one oc 
coxlOD^lv nut) cooxldeT some altenuiie pro- 
cedure, rich Ol duodeno}ejuno*tom> 
gastric resection ^vith a Billroth 11 type of 
aniutomofis and eachukia of the duoocoimt, 
or tta*trocnteio*tom\ Although complete 
and lajllng relief of ixTaptom* ha* b«o ro- 
ported after operation for duotknoJ dh’cr 
tlealum, a faxwoble result i* not abvavi ob- 
tained. 

Fiftulae. Ouodeoal fistulao mav be of two 
types external, in whicij the duodena] con 
tent* drain to the ouUide, or internal ta 
which an abnormal comma oicatiOQ {* pre* 
ect between the duodenum and »ome ad 


jacent structure. 

Fortunately an ertojfwl duodci*<il fistula 
wbieik 1* alvvayi o sesiou* or potentially »ori 
on* lesion, is not seen as often tocLv a* it 
w-si m former years- It tnav retult from 
trauma, sudi as a perforating wound, the un- 
toteodcBial BPpbcatloa of a clamp to the duo- 
atnid wnll durins *e proctM o( troiovjag 
on Mttmtvtdy diUcaKd ri^t fadney m ofe 
fomu of trouoM itetas *“ “ f*® 

cnll opmtioa in (ho right up~r^tWt 
a the abdomen. U wuy mnit fm<n Man, 
5 tare Uoe in th* to lorf «t 

uhctodly An eatoimi <l»od^ S«,luh i* 
UiacwJiuj , ^ gastric reaecUoo of 

II type 1“ wSch the ciosuro of 

proi«ib Alanv facUOT nuiy 


after gastric resection some of Uks® ire 
general in nature and olbcr* ait lo^ \ 
poor nutiiU\o statu* anemia, extensnt neo- 
ploiin fcrious mdammabon and Inffctix 
ore sx-stcmic factor* which ma> result b 
poor liealing of a duodenal itomn. The local 
factor* Indudo inadequate blood soj^ af 
tho duodenal wall, insecure dosora of tk 
duodenal stump exce*tivo tensioo on tie 
suture line or Incrcajcd intrakuninai pRs- 
surc. It appear* likely that tho last-iiarari 
factor i* tne most important one in the hu- 
joritv of case*. Increjaed prrasurc within die 
tiiuxlenal stump after gastric rcicctioo mif 
result from some type of obstruction in tie 
proximal Jejunal limb or fitsm obstrartko 
where tho prorinwl jejunal limb join* tk 
stomach. Unrelieved gastric rcteotka dne 
to obstruction of the diital jeiunal limb nut 
also fnensuo pressure ^viUl^D the duodeosl 
stump. Obviously all factor*, systemic ** 
well os local, which might favor letiage 
frcjm a duodenal stump should be asskb- 
Qusly avoided. 

If leakage occurs from the duodena) stangi 
after ^tric resection, it most often ttks 
place bepvoca the third ami tenth 
olive dav If drain* have not been b 
place to permit ready acccu of daodcM 
content* to the exterior severe pain * 
velop* in the right upper abdominal qo*®" 
rant This pain may become geoesalizg d ofg 
the entire abdomen and perhap* be reftsotro 
to the right shoulder Localized tenderness 
is prDoounced and significant inenasv ^ 
temperature and in pulse rate i* assocktei 
Pfompt treatment is ladiaitcd Free eden» 
draio^e must tjo established, the st£*5a« 
kept empty by meow of an todwcHing ^ 
and fioiui and clectwiy’ta replaced 
ing to the losiG* and rMuironenti of d* 
individual patienL Tho aboominal waB 
bo prote<A^ from tho digcitlvo actloo of the 
duodenal coatenb This last requlrcniept 
may bwt be accomplished by insertfon of^ 
aspirating csitbeter that exerts exmstant raiW 
suction in tbo drainage tract. Many difiereul 
preparation* havTS b<^ sugrated to pro^ 
the ikln of tbo abdomlnm wail anxind a 
duodenal fiatultu One such preparation that 
wotV* well i* Sebrccht* ointmoit, a sman 
quantity of which may be prepared ^ 
mixing tho foUcrwing materialsj Wsrauth suh- 
gafiate, 4 gm. cottonseed oil, 25 cc.^ rioc 
oxide 50 gm. starch, 50 gnu Imolin, SO gra- 
in addition to the noceasary local roci*- 
ure* in treatment of a duodenal fistula, geai- 
cral mctuure* arc also important. Antibiotic 
tboapy it osmUy iodient^ Every cBort to 
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tinpro\T3 ibc general healing ability of Ukj 
tooci muit bo DuJe, Including salUfactorv 
rrphccnvmt of fluids and clcctrol>lci blood 
tianifaiiai and os high a caloric intalo as 
cspcdall> aimed toward increasing 
the 10111,0 of proldtn Impro\cmcnt In llio 
patknti nutiilhx status occaikmall) may bo 
best accomplished b> administration of ap- 
propriate formulas through a smalt poI> 
iheoe tobo which has bc^ passed throu^ 
the nose and on Into iho (cjununi Intra\c> 
DOQS administration is, of count ncccs- 
SO) Any attempt at carl) direct surgical 
ckisnre of the flstub Is not rccommcrklcd, 
prtmanlv because of tho hazard and 
tHght chance of success. Later efforts of 
thb t)pe may bo odsdsoblc in some coses. 
In past )-cais, tho mortalit) rale associated 
with ertanol duodenal flstulac after gas- 
tric reicctioo has been higlu This should 
not bo so, as early recognition and prompt 
treatment, both local and general, should 
greatly r^ucc the risV. of this ccmpUcatioa. 
Obs-fciid) It Is most desirable to male overy 
to a\'oki this compUcatloo. 

Infernal duodenal fitiulaa may bo of \’arl 
CCS kinds. The commoacst one occurs be- 
tween the pnd the duodenum, 

tiailly b e caus e of severe acute cholcc)iUlis 
^^ ^^ i tfd with ftoocf and obstructioo of the 
ocdmcn bile dnet or more often tho c)‘slJc 
Under these drcumstnnccs, the gall 
“•doer bectnnes adherent to the duodenum 
* moe of necrosis develops in the wall of 



iho gallbladder which then invoh'cs tho 
duodenal wall In a similar process and a 
communication develops bctw'ccn these two 
structures with discliargo of contents from 
the gallbladder Into tho duodenum. Such a 
Astuu remains patent If biliary obstruction 
persists but may lend to heal if obstruction 
is relieved. It usually causes no direct f)'mp- 
toms thspito the opportunity for reflux of 
duodenal contents Into tho ^Ibladdcr It is 
usually discovered on plain roentgeno 
gmplilc domination of tho abdomen when 
air (s seen In some parts of tho blliar> troeL 
It also ma> become apparent on roentgen 
ograpliic study after ibo ingestion of barium 
when llits medium Is seen to enter tho gall 
bbdder 

A soovowhat less common typo of fistula 
may occur In a similar manner between the 
common bile duct and the duodenum (Fig. 
69) Hardy a duodenal ulcer may perforate 
into the common bile ducL Flstuloe between 
the duodenum and the hepatic flexure of the 
colon or distal parts of tho small Intestine 
may result from a neoplastic process, usu 
ally orislng in a structure other than the 
duodenum. 

Other Duodenal LcsIodl Odd ond tm 
usual Icdcais of the duodenum occasicoully 
may be encountered These include cysts, 
unusual adhesive bonds localized duodenitis 
forcim bodies, cutaneous pancreaticoduo- 
denal fistulae and functional disorders. Care- 
ful cllniml investigatioD will help in the 
diagnosis in coses of this type and consulta 
Uon among tho roentgenologist, intermit and 
surgeon uould determine the course of 
treatment to bo foUowed. 

THE JEJUNUM AND ILEUM 

Injuries of the Small Intestine, Tho sur 
geoo may find himself In a dilemma cooeem 
lug the possibility of injury to the small 
intostine, but in a huge dty hospital or an 
industrial region bo may become expert in 
such a field. Even in a gmall communit) be 
occasionally will be cnDed to deal with the 
problem because of today s frequent automo- 
bile accidents Even thnii gh no penetrating 
or perforating wound is present, a 
lion type of Injtuy to the abdomen ma y 
result tn serious trauma to the smflTI Intes 
tme. In some cases this is obvious and the 
(^eral systemic signs disclose the necessity 
for surgical intervention. In other it 

is only by repeated close observation that 
the surgeon can mate his dedston. 

In a gunshot wound, stab wound, or 
wound resulting from violence with a per 
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foraUng tvp© of initrument, ftxamhiat ion may The pa«agc of a gaitrio tube the 

be eaay and tbe concluikm may bo reatdicd noie terves the dual purpose of ttupt^-fea 
quickly The surgeon should not watte time the stomach and obv^tfaig the factor a 
W probing the wound, as he will not dertv© swallowed air later In addition, the toie 
valuable inforraatitai from this oumeruver may bo advemced manually throng the 
and merely may introduce more contamina per portion of tho small intestine at the taae 

tioo. If the patient is seen in the early min of operation should tho surgeon feel tidi to 

utes after injury his general condition may bo \aluablo. 

be most misleading and tho turgeon must Tlw location of tho Incision may be 4c 
not be lulled into a false feeling security tated by local findings, but '.vith tiie nwhflity 
It is impossible to sln^e out tho small intes- of tho small intestine it may not be ei 
tine olone becauso of iKe possibility of Injury panmunml as in oihci conditions. SmaS be 
to other neighboring viscera, with physical cratlons of the intestine may bo sutored ade- 
signs and physiologic disturbances bas^ on quately they must bo made not onl) water 
these concomitant changes In addititm, per tiglit ^t airtight as welL Lar^ laceratiow, 
foration of the small intestine occasionally multiple lacerations and dlsturoanccs of tic 
may be obscured by parti^ or complete pio- mesentery demand resection of the intestine. 
tectioD of the point of perforation by another The surgeon first must determine the am- 
vlscus, Injoriei to the abdominal wall pro- plete extent of injuries to the smaB fa te s t me, 
duced by blows with a blunt Inxtrument, as ho may waste valuable time rcpaidni or 
crash injuries or crushing injuries \vill bo resecting ooa segment and then &id • 
most difficult to ovahiata and the turgoon neerby segment demands tho trest 
may be hard put to dlxttoguiih between ex ment, whereas repair of both segmenb ctwW 

traperitoneal and intraperftoocal changes ^ve included in ooo procedaro. la 

The important factor is that tbo surgeon earlier yean lurgeoru tvere forced to er* 
recognlas the pemibiUty of injury to the terinrtee the ends of tho small intestfoe, bet 
small intestine and malm the error on the today this practice should bo estremeli rat® 
side of early interferon co rather than too indcetL Constant discharge of the 
prolonged observatioo- It goes witbout say irritating and digestive contents of the naafl 
ing that the general condition of tho patient intestine on the s )r!n of the abdominal wul 
is to be evaluated as to shock, benaorrhago Is something to be avoided if at all 
and Eoss sepsis The operation is not complete until Uwroo^ 

Laborfltoiv findings v ary at tltoct helpful exatniaation of ail other abdominal 
findings may be numerous and at other tiroes Is carried out in an orderly fashion and tie 
little or no aid is derived from laboratory peritoneum is examined from within fee 
studies Determination of values for heioo- small wounds or puncture* which may have 
gjobin, erythrocyte* leukoc^ea and bemato- gone uonotlced 

dit may bo of coosldeiable help initially and In recent years there has been a tecd®^ 
of even DKHo help if a period of ohservatiou U> lavage tho peritoneal cavity thortwghly 
is to be employed, b^ore dosuro of the wound, Tbi* Ij a re 

RoctitRtapoIogic findings may not bo help- vival of eariicr teaching. Surgeoni sre 
ful at all in the eailv stages as the changes divided in their opinion as to the effocth'®* 
will not have hod time to develop The pros' nea of this maneuver some of them o»- 
ence of perforation accomnanlea bv freo air rider that septic moterial may be diJscsni 
is Distention producxsi bv paralytic nated in this fashion, A few years ^ 

Oeui may be a rdatively late ugn, but it powdered sulfonamide drugs were du*l*d 
jhoold ahvays be looked for In general, about the abdominal cavity but this 'vas 
results of roentgenologic study do not chongo largely discontinued becauso of the Iw^ 
the surgeons oedrioo but occasionally give dose that was administered at one time vrim 
hfm additional miormation, irregolar rate* of absorption. It was dlffi^ 

The treatment for mjnry to the rmalJ in- to know the exact level of drug obtairw to 
tejtinc I* surgicaL Tho surgeon first must tho blood by this method, tcri^ campito* 
the patient in the best possible condi Hons in the form of systemic reactfoos. plng 
^^and mi* tw v coll for heroic measure* ginc of the ureters with crystals of sullooa 
time is of sura grc®t importance. Shock mine and other untoward ph42ooroena lod to 
** Krt treated efficiency todav and tho vari general abandomnent of the procedure. If 

^ tvrxM of fluids available for intravenous injuries to other organs coexist and it is 
iF^v a role. It is to be emphasired Doamary to place &ihs in tho ahdatoiiM 
u^aU erlsti for whole blood, cavity substantial loss of the Introdocco 
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antimlcrobLJ nibiLuico occuri. VorlcMU anU 
biotic agcnlj ha\'o Kvn placed In tlvc ul>* 
dotninal cavit)'- howc%cr it li novs recog 
niicd that neoin>-cin » adininUlcrcd ma) 
lead to ropiraloT) failure Tlnu, present 
opinion Ir that it is far bclliT to aJnilnUlcr 
pTOperiy mcanired doMrs of wicli agents in 
t parenteral foshioo after o^Kratioa 
When tbo patient Is rclurTH.*d to bed after 
operation, tliCTO arc man> measures v.bich 
the sorgeoa must beep in mind to bring 
•boot a satisfactory conclusion Tlvc gastric 
tube should be attached to a suction dexico 
to maintain deflation of tlvo upper part of 
the small Intestine. This rcou^cs frerjumt 
attentkci, u-itli chceUng of tlsu suction and 
irrigation of tho tube. Since nearly 70 per 
cent of the intcsUrul gas is swallowed air 
the prophylactic cffecth'cncss of a properly 
funrifitntng tube b obvious. Tho tube slaiuld 
be Icpt in place until pcrlstalsb lias resurrK-d 
t Dermal pattern and tbo patient is cipeUing 
fiitov Proper attention to fluid balance, 'xith 
soRjJ) of tho indicated electrolytes, protein 
iiipplanents and xitamlns is rewarding. 
BIo^ transfusion is used as nccticd. Anti 
biodcs ire to bo used liberally if a true indi 
atkn eiists. Tho surgeon will do xrcU to 
be alert to the best possibilities for antibiotic 
®Pport and above all to bo alert to any 
P°*dhle serious secmclao of massive anti 
therapy Wtn proper managcmcDt, 
“^Aes to ibis small tntestiao may m coa- 
troDed adequately with a generally good 
I^ognosb. 


Infcciiou* Oiscascf InTolrmg the Small 
~**dDe. \onjftecific infections. A vngue 
defined group of symptoms, 
fcff lack of a oetter term, is often 
gastroenteritb" may cause confusion 
m ddieTOtlal diagnosis. Ordinarily a prop- 
J' toro history elidts possible exciting 
of the dbturboDce and serves to dif 
the condiaon. The presence of a 
^^epidaiiic In a family community or 
may bo of dgntficance. Unusual 
f»^ travel in places where sonl 
^ mlgh^ open to question, and similar 
from a normal routine are im 
Sanrin.T^'^!S“^ for the surgeon to seek. 

^ poorly defined group rarely 
much Importance. Tbo exact cansal 
n— ^ ^ certain bacteria are open to 
he ** ^ variety of organinns can 

^ contents of the gmall 
d^erent times. It is difficult to 
thw organisms should be sus 
ctTtsin I"™ncing disease complexes at 
^ times and^ at others. 


Mcsailcric adaiilh is a fairly wcIlKlcflncd 
entity wlUcb lias been recognized for many 
years. Its chief importar>cu is its confusion 
with acuto appcmdlcilii It b almost alwoys 
at surgical cxplnration tlut tlw tnic nature 
of tbo condition is rexcaJed The symptoms 
oro frc<|ucntl> those associated with acute 
apnendidtif. Tlic findings may bo rtlaUxely 
mild, xxith tenderness oxer tlic abdomen 
cspcdally In tl»c rigid Iowxt quadrant The 
presence of muscular spasm and pronounced 
locall/ing tenderness is unusual it is difficult 
to explain why tlic findings sliould be more 
common on tlie right tlum on tlie left The 
lialicnt often cxliiblts mild fexer and com- 
monly is coDx descent from on acute iofee 
lion of d»o upper part of tlic respiratory 
tract Tlio ^laUcnt often complains of nausea 
and occasionally xomiting he is restless and 
may complain of “the grippe.’ At laparot 
omy tl>o appendix appears normal, out a 
striling feature Is die extreme enlargement 
and engorgement of tbo mesenteric lymph 
nodes Occasionally these masses will be of 
such proportions as to surest lympbosar 
coma, but in mild forms offfio disease only 
moderate cnlargemcDt of a few of the nodes 
max bo noted. Biopsv of these nodes and 
bocteriolodc studies inx-orlobly result in a 
report of fixperplastic lymph nodes xxithout 
specific pathogenic bacteria. In early ytaus 
the pouiblli^ of tuberculosis was cornid 
cred and perhaps many patients xxcre ^•en 
that diagnosis without laboratory connnna 
tioo. Tbe cause of mesenteric nHmttit i* 
unknown dthough many factors haxo been 
suggested. 

It is considered proper to remoxx tho ap- 
I>cndlx at the time of laparotomy os later 
confusion with appendicitis Is thn« obviated 
and it Is considmed entirely xx'orth while to 
protect the patient by appendectomy Re- 
current ottama of mesenteric lymphadenitis 
haxre not been reported It appears likely 
that rccuirenco is possible, but once the 
appendix has been renxwed tho patient, or 
the parents, may nexer <^1I the phyTldan 
should a mild attack occur subsequently 

Specific infections. Earlier xviitings de- 
voted constderable space to ipcdflc infec 
tlOQs, in contrast to current articles, in which 
only passing mention of them is mnrift- In 
a modern hospital in tho United State* it is 
cxtronely rare for the surgeon to be called 
on to assist in a problem of this type. In 
earlier years the rcserse xvai true. 

Tirohoid fever characteristically strikes the 
lymphoid fonides in tbe small intestine, 
especially in the termmfl] TVlrHrm nf 
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f]euOT Peyerj patcb« become the site of 
extreme u^ceratloii, thui in former years 
lurgeoiu oectuionaily obierved general peri 
toajtij on thb barij Laparotomy wat necci 
»ar> at times in desperately ill patients when 
perforation occurred it is a matter of record 
that many of these patients recovered rur 
pruingly well At present effectivo prophy 
lactic and therapeutic measure* ane jo gen 
end that the modern surgeon almost has 
forgotten typhoid fe\cr However with 
travel made increasingly eas> throughout the 
world, ho would do well to keep it in mind, 
Tul>€rculosl3 is anotlwrr conmtkin which 
was found to striVe the small intestine on 
occasion One suspects that at present the 
cstabiiihment of the diagno*lJ of tubaxu 
lotis U a much more scientific process than 
it was formerly and that man> nonspecific 
granulomatous leiions of the intestine m past 
yean were labeled tuberculosis Elowever 
intestinal tuberculosii is still seen from time 
to time and the surgeon may be called on 
to resect the intestine because of the great 
obstruction produced by the cootractnro of 
the scarred tissue*. The presence of pul 
monary tuberculosis in th^ patiertu com 
plicates the nursing care ana the public 
health problems involved. Fortunatclv true 
tuberculosis of the intestine is esUemely rare 
today 

Systemic DUeaiei and Their Relation to 
the Small Intotunc. With fajcreaiing krmwl 
edge in roenlg«3Dologic techniques ^ study 
of the small intestine the roentgenologist 
has become expert in detecting conditions 
which went unrecognfied io earlier years. 
VUomin deficiencies espedafly those of the 
vitamin B comple*, may occur with wasting 
diseases or faulty nutrition The rooatgenoi 
ogist points out that bo frequcntlv can rec 
ognizo such d^denev because the normal 
motility of the small intestine is greatly re- 
duced, During fiuorOscopy he notice* that 
the small intestine gather* its content of 
banum in tiregular pcpols which is a char 
acteristic change. This is of importance to 
the surgeon, as the finding* elidted and the 
symptoms pTCjentod by the patient might 
him to advise surgical intervention 
when the correct tijcrapy would be aiUrcly 
medical Perhaps even more serious would 
be the error of failing to r«»gnixe the cot 
dition should it bo complicating ^ otbw 
Z^\ lesion Ihe roigcon would do wdl 
^ attcntlOT to the nutritional 
the oatient if time permit*, 
film niKble that tbe small Intestfno 


/ng sysiemiG diieow of prolooged danibi 
and also in conditions ossuxiat^ with cm- 
plete lack of free hydrochloric edd faj tie 
goitric contents because of the great speed 
with which the stomach emptia into tie 
small intestine. 

Parasitic diseases may produce chan^ b 
the small intestine their presence occasica- 
oRy ii disdosed by studies of blood Bneto 
as well as by systemic roaction*. Of iropor 
tonco to the surgeon is tbe knovrledge tiut 
Ascaris lumbricoides the conanoo round- 
worm, can produce a great degree of late- 
tinal obstruction and w rr»y he ctHod m 
to relieve this coaditicD surgically 

Although not exactly a systemic disease 
and admittedly rare gallsione ileus ibaiid 
be mcotlonod A previous history of chole- 
lithiasis mav be helpful but it is not essccrtisl 
as "silent* gallstone* may have been preseot 
In this condition Intenniltent severe fleas 
may puzale the surgeon and tho true jutore 
of tlw lesion may bo disclosed oal) b 
laparotomy 

Regional Enteritis. In 1933 Crohn sad 
associate* presented the first dear descrip- 
tion of this disease They pointed out thst 
isolated cases similar to th^ bad bees te 
ported for many yeaui The cooditioo «Ho 
hu become known as “terminal ikiU* * 
“regfoaal Udti* * with other stmilir psewlo 
nyms being applied on occasioos. It h * 
mattes of some coojectum at present wfaetiw 
or not tho incidence of this diseaie artuaDy 
has increased sharply since 1932. It 
be that tuberculosU xvas the diagnosis 
merly cuslgned in many cases but carefid 
icmtiny of the literature iugge»ti that so 
octoal groat Increase In Inddsnco may hsv® 
occurred. 

The change* are located charaetoriiticallT 
ki the terminal portion of the ileum, 
ever any part of the small intostine may he 
invulverl and wo have observed cases i® 
whlrfi the duodenum was tho cone of pd* 
mjury Involvement One of the most csnia»* 
developments is the Intennittcnt involvcm^ 
of intestine in so-callcd skip areas, ''*1^ 
IndicalCEi that the disease is of such a ful- 
mlnating character that little of curative 
naUne can be done for the patient 3h 
chronic diseaso the change* in the termiw 
raache* of tho ileum may spread toto tb* 
right portion of the colo;^ which probably 
gave rise to coofusiou wi^ tubcraikisi* in 
earlier years- A mats usually is present be- 
cause of the ^panulocnatous ch^ges, Tbe 
disease starts in the raucoia and. In its early 
stages, may be overlooked h the sorgeco 
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,bo cuminci llic vmall Uiloitinc In u caiiiaJ 
W3^ UlcT the ihicktmlng of iImj inlcsUnal 
wall fa atmno and llw n>cicnkT> lK.*conic* 
tmucDdoud) broadcnL“d and InfiUralctL Tho 
IjTn{Ji Doda aro crcally hyptrlrophfcd, 
uhidi leads lo conslocrablo dllficultj at the 
too of resection. Strictures of Ilk, Intestine 
are coonDonplaco and almost eqnall> com 
men fa tho fonnatlon of Bstulac. Tlk^ fislu 
be frcqocntl> extend lo llw cutaneous S4ir 
face, u an unwary surgeon prcsloiulv rru) 
ha\-e pafonned appendectomj because of a 
TTTttfatfD dlapjosis. Fistulao Insols'ing other 
loops of small intestine the colon and other 
organs, soch as the urinars bladder are 
ctimmoa. Tho disease ma> be limited sharpK 
to ooe region of the intestirse but tho sur 
Eton may ha\T3 dlfflculk in determining |ust 
new fax proiinul tho disease process actu 
aDy eitciKls oo the muct»al side Sccondarv 
ch a n g es are detected In the proxinsal part of 
the small IntesUao vkhen constriction of tlie 
‘hseased segmcnl has produced chronic ob- 
stnictloa, so that the pituimal portion of tlk? 
I'^lcstme li dilated and thick Nvallcd. 

classic case of regional enteritis the 
U one of chronic disease An acnilc 
probably cxisls, but frequently a nco* 
mto surgeon operates uilh a provisional 
“bpwtii of app«aididtis, finds a normal ap- 
P®dix and, after prolonged scorcli, decides 
^ tho terminal Mrtlon of the Ileum is a 
M ^ede motous ana Indescs tho patient as 
from “acute enteritis." This prob- 
^7 accckmts for earlier reports of spoo 
euro and complete reco%er> witltout 
True region^ enlcntis probably is 
ine\aiitle and a properly taken history 
^*^■**11 that the patient has had diiHculty for 
Proper care should eliminate the 
fee emergeaxy operatioas on these 
^^ts and thus sharply reduce the number 
®K®wectoinics d< me errooeously in this 
with their associated hich incidence 
patient frequently Is of 


eitractioD and often Is in the second 


rt_ , oiuai u m tne secona 

decode of life. HmveNtr patients of 
or age theoreticaUy may be in 

'*'■< 011 . frequently II 

the dluuuo i. In lu advunend 
, P^ent is somewhat emaciated 
frf ‘ll^hea, cramps attacks 

obstruction, chronic loss of 
repeated bout* of fescr and, 
hemorrhage. Formation of Es- 
w an important factor and, in 
perien^to those mentiooed abos-e the ex 
troctologlst may recognize the 
of perineal Sstalac, wU-hfoTsome 


reason arc prone to appear in regional cn 
tcrlUs. 

Tltc diagnosis of regional enteritis Is often 
suspected from the findings already men- 
tioned Houlino hematologic studies disclose 
anemia in a largo percentage of the subjects 
Studies of stools diminatc parasitic infesta 
lions from the differential consideration The 
presence of a mass is frcrjucntly reported 
and die patient may liavo been able to pal 
pate the mass in trio right lower quadrant 
for some years. lie may state that during ob- 
structive episodes tiio mass has ballooned up 
lo a point at which it is easily visible on 
insiicction of tlw abdominal walk However 
the ultimate diagnosis rests with tho roent 
gcnoIogisE Tlic diaractcristic picture is that 
of the “itrlog sign " caused by ibo pro- 
nounced constriction of a long segment of 
tlic intestine llic experienced roentgenolo- 
gist can make the magnosis with a great 
degree of accuracy 

The primary treatment of this condition Is 
medical and every effort iliould bo made to 
treat the patient in a conservative fashion. A 
blond diet free of foods high in residue 
should bo tbc rule. Use of vitamin concen 
bates in liberal quantities helps to maintain 
a better nutrlUooal stale Iron may be Indl 
rated U> combat anemia. During periods of 
stress when diarrhea may bo a la^e factor 
codemc and paregoric may bo used in bberal 
doses. Chcmieal agents, sue!) as the sulfon 
amides, have been employed in large doses. 
The results have not been striking, but some 
workers consider that prolonged courses of 
sulfonamides may be of some benefit All 
antibiotics dtrveIoi)cd up to the present writ 
Ing have been entirely without effect on the 
d i s e as e itself, but secondary Infections may 
respond to their use. Witt the advent of 
corticotropin (ACTH) and cortisone, it was 
only natural that these steroids should be 
tried In this disease. Opinion is somewhat 
divided, but reliable authorities have con- 
demned use of these hormones in regional 
enteritis, as perforation of th<> lesion ha* 
been known to occur atvi severe hemorrhage 
has been reported as a result of their admin- 
istration. Beneficial effects of tlMse hormones 
have not been demanstrated In regional en- 
teritis, aside from temporary production of 
a sense of well-being. 

The surgeon will be called on to hilit over 
these cases when medical management does 
not suffice Intestinal obstruction produced 
by the constriction demands surgical relief 
Formation of a fistula Is on obvious India 
ticn for surgical correction. Althou^ roost 
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of the patlciJtj are somevv^iat anonje hem 
orrhage may not be a major factor it I* 
however operation i* to be jcrioujly con 
sidered The pmcnco of on abdominal mosi 
« aot in ItseU a clear-cut Indlcction but it 
often demoojtratcs that a jufBdent degree of 
obrtructkm eiirti to place the patloat to a 
Rirgical category 

■ftie type of operation is subject to some 
debate at present In earlier yean complete 
retectlon of all diseased intestine along with 
ronovol of long segments of normal intestine 
in each direction with correspcmding mesen 
terv was considered compulsory A relatively 
high mortality rate soon demonstrat-ed that a 
better method should be sought In those pa 
tients m whom the lesioa vs as conslcleted to 
operable because of extreme inflammatory 
changes, with attachment of the intestino to 


adjacent viscera and vital structures it was 
found that short-drcuitiag or diverting types 
of Qperatioa had surpmtngiy good, even if 
temporar) effects It was learned that a lido- 
to-side ileocolostcmy had littio or rvj effect, 
but it is now cotnraoo knowledge that excel 
lest residts may be obtained u the normal 
ilenin above the diseased segment U divided 
completely aad Heocoloitocnv U thes dooe 
Formerly it was considered obligatory to re- 
open the abdomen at a later date when the 
toSaitunatory change had subsided, and re 
move the diseased Intestine- This it no longer 
the rule as those patients who are progress 
faff satisfactorily after a dJverxlCHMuy Uoo- 
coloitoiny may well be treated without later 
resectitm. In uct. some surgeoaii today coo 
sider that resectksi is not a good policy and 
leave tbe diseased intesttoe lo place to most 
initancQS 

If the lesioa is amenable to surgical treat 
malt and is removahle without the sacrifice 
of luiTounding vital structorcs, it should be 
rejected fa a one-stage operation- If the opes 
ability is in quextioti, wc leave the diseased 
jegment to plsco and short-rircuit it W Ueo- 
coWtomy dividtag the ileom The pa 
tient ii observed dosely for several years to 
(jjtejTjitoa whether or not further operatiou 
is todJeated. 

\Vith the widespread adoption of vagot 
oaiv for lesions of obscure cause sudi as 
Ajfdea^ nicer it vvas only a matter of time 
WJoitJ v«gotom> wu Wed fw Woera^ 
collla rodlite for region,] enteriU. Tho 
“5^ for to opwaUoo In llw mjiMgo- 
mteria, remain, oh«nre. Surgeon, 
reluctant (o adopt it 'W ol>- 

Sea «ho had been 


tating to malo diarrhea even worse in ju- 
tienti with regional enteritit. Eoeatgen ray 
therapy has been administered to s fcx 
patients especially those exhibiting recur 
rcncc after surgl*^ resection. Not enco^ 
sound information has accumulated oc Ito 
results to warrant more than its gaatkci 

Enough patients vvith reclooal enteritij 
have operated on ana followed fes 

sufficiently Jong periods for physlciarB to 
realize that the disease is fraugm with a bi^ 
rate of recurrence- Even tbe roost rviial 
operation has been known to fall to e&niaitc 
UW disease in certain patients if a suffideniH 
long follow up period has been oiservta 
This had led some surgeons at present to 
become more cnoservatlve to their treatacci- 
As already indicated, instead of putting fle 
patient to the risk of an extremely n^iai 
resection, they are more prone to cany ent 
conservative resections or oven do mere ilco- 
aJostamy without an attempt at removal cf 
the lesion. Complete removal probahlj h 
still the best choice, however Recurrmee^ 
the silo of anastomosis may he treaied b) 
further resection if indicate and we 
sider that the development of “skip 
in proximal segments some years 
lectlcQ need not condeam the operation. Tw 
tnrgoon Is well advised to look on regloul 
enteritis as an extremely serious titnation, 
since all niannw of trcsitinctit mav fail ia 
more than 30 per cent of cases. Van Pa^ 
and astortates nave demonstrated that trios- 
spread optimism after an> treatment 1* 
scarcely justlBed. 

Tumors of the Small Intcstue, Tomoa « 
the small intestine are not cenaman- Benign 
tumors {Fi^ 70) include iipomas, mytsnss, 
fibromas aberrant pancreas polyps and be 
manglocfuii Many of them arise oo the ^ 
coial surface and it is only after prolooged 
growth that they j^e rise to symptoms. 1^ 
strange that the Womyomas noted so ^ 
quently fa tbe stomach occur so rarely to the 
smaB intestine. 

Malignant tumors of the small totes:^ 
fortunately are rare. They usually are divided 
into three general groups nameh tde»> 
cftfctooma, cardnoid and aarcoma. Prima^ 
adenocarcinoma has all the charac-'teristics o* 
this tumor seen to other glandular viscera 
(Fig. 71) Some of tbo patients with 
noma of the small intestino are surprinagly 
young, Tbe lesion is a vicious one, as diig 
noais may be late, and widespread metasts 
fia may be noted at the ttoje toe diagnosis is 
finally eatablUhed. 

Carcinoid of the «Tmn intestine Is itollar 
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tirtnloglcany to tho samo of tumor 

more eo m m oa ly located in the >cfmiform 
•Ppeado. Cardooids base been reported in 
4e rectum and at otber point* in the talcsti 
^ tract Carefnoid ha* been liicncd histo* 
TOcaHy to ba*al cell cordooma. \(an> au 
“Orities ha\e pointed out tho ai^cntalBn 
Watinmhfp* einibitcd and conaldcrablo dc* 
bate pentrt* as to the dcNclopmcntal back 
pwtad ckf these tumor*. Frequently they 
pttent thanscKe* as tm-ill lubmucosal 
Fowtla vrhfch aro characteristically yellow 
^ ^ x et i on . They may extend around the 
‘^heamfertmee of the intestine to produce 
of ohrtructiotL Numerous card 
^wiofleo are scattered along the small 
“toftine, bat more commonly they aro found 
toe distal part of the Ileum. In contrast to 
^ ^ appendix, that of the 

intejtfne produce* metastatic lesions 
co mm ooly not only in the regional 
Oraph nodes but also in the User Hence tho 
leil® I 5 umaUy coaildered to be hir 
malignant than is appendiceal 

commooest type of sarcema cn- 
In the small Intestine is lympho- 
thli h™ Studies of age tnddence show that 
ocemj In considerably younger 
FremT*ir.»l^^ ^ other malignant tumors. 

it oceans as part of widespread 
moct °^bcr abdOTiinal masses are 

strittog. Occaslonany other types 
h mAii- ^ * differentiation 

1\» ^ ^ eiperiesiced patbologisL 

tejttu. of turnon of the small in- 

yalnjLi ^ f*® vame, so that considerable 
h deflnfh* 1 * ^ before a diagnosis 

^ — ®ipccted, symptomj of obstrac 


Uon may predominate, with an Intermittent 
character to the syndrome since Intmsuscep- 
tioa piiys such a groat part. Once the iotu* 
suscvptlOQ is reduced spontaneously the pa 
bent may cxpcrtcnco a long Intervm of rela 
the comfort Tho triad ascribed to obstruc- 
tion of the small intestine, namely intestinal 
colic, vomiting and distention, applies in ad 
v-anoxl ledons. Melcna Is v'ariabfe, depend 
tog entirely on tho hpe of himnr Frequently 
the patient may m able to feel a mass 
through tho abdominal wall, but this may 
varv considerably with peristaltic activity 
ana the examining siugeon should not uxiit 
for su(di a finding if otha factors aro present 
The history may serve to coafuso tho sar 
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geon but at times it mav bo most suggestive 
Chronic intestiniJ obstruction often is the 
rule. The patient uiuallv has lost consider 
able \veight and may be enmdated. If defl 
nlto severe obstructioD is present, tbo uxusd 
roentgenologic findings arc noted. If obitruc 
tlon is not a dangerous feature, or is not 
imminent, tbo roentgenologist may employ 
barium and may bo able to distinguiih lev 
oral varieties of tumor of the snah intesUno. 
This is a difficult field of roentgenologic 
diagnosis however and the surgeon should 
be satisfied if the rocntgcnolo^t merely 
verifies the presence of on inoetcrmlnato 
lesion of the small intesttoc Anemia mav bo 
severe ovving to chnmic loss of blood and to 
serious derangement tn the nutritional proc 
ess. The anemia is often maatx^c so that 
coidusioa may have been part of the picture 
early in the course when the potsibiUtv of a 
primary ancanla might have been considered 
The final dodsion rests with tbo surgeon, 
however as the true nature of the lesion b 
rarely disclosed before larurotamv A care> 
fully elicited hiitorv cosmofned with certain 
cardinal physical and laboratory findings in 
the presence of on tndeterminato roentgeno* 
logic report, leads the lurgcoo to erploro the 
airmen with good reason 

Rcaectina of the intesUne Is indicated in 
the maforitv of benign tumors of the small 
intestine. Enterotomy with local excision of 
the tomor may suffice if one is satisfied that 
the resulting fumen at the point of repair Is 
adequate Frequently the surgeon accepts tbo 
risV of resection ev'en in such a patient be- 
cause of the pouibflitv of pcsstoperative ob- 
structioo otherwise Radical resection should 
be done to malignant turnon with removal 
of a largo segnutnt of mesentery The method 
of anastomosis varies with the ideas of the 
irurgeon but an end to^d imioo is latii 
factory to most cases Great diicrepaacy be- 
tween the lumtoa of the two loops to be con- 
nected may lead to some modification of 
this anastomosis. 

The progDOsii depends entirely on the no 
tuns of the Ie*io° Berdgn turnon are perma 
ncntly eradlcatod, but the outlook fa mallg 
nant tmnon is ordinarily rather poor Distant 
n^ead often b present at the time of opera 
£n and pilUaticn is all the surgeon can 
offer The extremely malignant nature of 
meani early rccun^co 
of what app«x. to bo a vary ro^ 
rMtooorati.'o roentgen my 
appTMJ^ Od to lymphosarcoma but 
a ouTLom. Even h. 


lymphosarcoma, the long term results tre 
disappotottog. 

THE APPEffDlX 

Appendsdiis, Appendidtij is one of tlie 
commonest surgical kstoni in the ehilhrd 
world today It is rather amazing to reflect 
on the length of timo that was rwruired be 
foro this disease was recognized fauy and to 
scemto^dy simple treatment was icceptol 
generally It was not until 1886 that Rcgfauld 
Fill recognized the entity cmnpletely sod i 
was through his publicatJoas enthusie- 
Hc discussions that tho medical profcsxkn *i 
long lost became awiire of the true natarc cf 
appendidtis 

Tbo gross oppearance of the vennifona 
appendix is vartible and its length appean 
to W of little significance. It is located at the 
tin of tho cccum at the iwfat of coovergenct 
of tbo tocnlac, which at tanci is of conveo- 
ience to locating it surgically Much has been 
WTitten about tho possible porittoni of tbe 
oppendto and even the most ctperieoccd tar 
gcon may encounter difficulty to locating it, 
cspcdftllv during o levero attack of app^ 
dldtii Thus tho surgeon mult raoembe' 
that almost any location of tho appendix ia 
the general cccol region is possibly 
ho may have to seardi down Into the peWs, 
along the great veaiscls of the obisea®, 
medially lowTird the sacrum, postcricsb ® 
actually among coils of small intestine. The 
Qppcuoii frequenUy is found to a reiroccod 
position and often appears to be rctrapeib 
toocal also This only serves further to ccc- 
fuse tbo surgeon ana at tiraos make* 
recognition and removal a most difficult tost 

Acute appendidtis may make its opp®^ 
once at almost any age from tbo neocaw 
period to the period of most advanced stoS~ 
lt> It appears to be moro common, bowevd 
during the second and third decades of bto 
^fost authorities state that it predominates to 
tho male sox. It is most common among so- 
called civilized people* It has been sog 
gested that dietary habits rugged totoJg 
associated with constant phj’sfoil eicrci^ 
and bowel habits all have something to oo 
with this toddcDce. People to dtic* 

apparently ore more commonly afflicted thaa 
ore rural reiidents Certota races such « 
those in the For Etoit, appear to bo rcla 
lively free of this disease. 

The exact cause is largely notnown. Ev 
perimcntal appendidtis in laboratory “to 
tnals cannot bo as closely stoiilar to 

naturally occurring disease to boman betog* 
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iod ibe diffcrcTKx In diclan and llvIiiR 
Fuhrtt b M (hat on abnormal kltnadon 
obsioQsh obtoinj. Slncv tJw appendix rqjrc 
idb a uc uith on}> one ojxmlng, antliorillci 
»grc€ thal tlw "blind kM»p prindplc may Ik 
1 bdor It jppeon that olntnicllon to the 
OQtflou of mucus and other conlenU of i)h 
organ is toportaiit Index'd, in man> natUmts 
appcndirilis, cxlremcU lurd fexalitlii 
cm be doTuvulratcd In iIk lumen of the 
ipediDca. IIcmcxTr other specimenk ma\ 
ontaiD mulbplc fccoliths uith im evidenci 
of my infiam^tory clungc. It U diiBcuIt to 
assess the role of the bacteria veitliin Uk 
fatrtffnjl tract since m>Tiadk of bacteria 
xltlcb do not appear to luxe much to do 
«Tlh this disease arc constanUv nresimt It 
ihcorcUcoU) that on innommalorv 
process would ensue If live mucosa of tlie 


<1500 suffers a rent, allowing a dlre~t attack 
CD the submucosal elements In the boctcTio. 
B^oiiilug bouts of appendicitis would be 
®Pttted to lead to more serious attacks, 
dnee the resultant gradual ocdusion of the 
sbxdd further distend the remainder 
* ®B appendix. Kinking of the appendix by 
postoperatue or p^ Mnfh i mm iMr y a^lhgT ions 
ha\e mn di the same effect 
U already fn df ea t e d. bactcriologic culture 
of w contMts of appendices has >iclded a 
®*dbttide of organisms- One would expect 
Etdierichla coil because of its natural 
“biUt in the Wciaft) Cultures in patienU 
^'^8 appendicitis with perforation usually 
strain* of streptococcus also. 
pre >qit, rootiDe culture in anv patient in 
or pus i* found is considered 
Mtasble because of the more or less specific 
agenu now avaUable Many 
ttiio have scsere acute appendIdtU 
doady fluid In the right lower (lund 
which yields no organisms on culture, 
suig^ can estimate the scs’erity of the 
by observation of the fluli espe* 
y by noting ib odor The familiar smell 
produced by the gram-nega 
commonly found fa the colon Is 
ocntocM* sigo. Mixed infection is the rule 
nnjcen ivlth rupture, 
in of the appendix is important 

^ to It IJ coa 

asi^?! Tir appendicitii as itartfag 
faflammatory change of the *0- 
cr>Ti J'ariety involving the mu- 

the ^ allowed to go oncfaedied, 

proceed* to gan 
^ »na stm-tur^ progression results fa 


(K'rforatlou Often tlic perforation Is walled 
off b> surrwmding structure* such as tlio 
snull Intestine mesoanpendix, large Intc* 
tine and umL’nliim If IIhi process of walling 
off lu* not betm effetUve perforation leads 
tjiK to genrralioed peritonitis. A word of 
caution should be sounded In that use of 
mudem antibiotics may alter tiie inflamma 
lor\ process considerably so that it may not 
follow any tvpieol pattern. 

Tite clioicoJ picture fa appendicitis ad 
hires to no luni and fast pattern and esen 
thi most experienced surgeon must rcincnv 
her tlut he ma> be mbied from time to 
time Because the location of the appendix 
is so varlablu appendicitis may simulate 
ouny oilier intra abdominal lesions. The \ art 
ou* stages of loflammatory change may con 
fuse the picture, so that the only important 
comlderatiuQ Is to reroember tlut the ap- 
pendix may be fafiamed and, on the basi* 
uf possibility alone, this diagnosis should 
be kept uppermost fa mind. 

The patient may note certam prodromal 
fcaiarcs which arc gone by the time a sur 
gcoo is cocLSulted A feeling of malaise fol 
lowed by nausea, vomitiog and general 
restlessness, often initiates the syndrome. 
These ore such common symptoms that 
"gastroenUTitls" may be the diagnosis and 
the patient and his family try to recall some 
dlct^ indiscretion leading to the tem- 
porary derangemenL Abdominal pain max 
be relatively se%-cre early fa the course of 
the disease but may be so generalized tK-ir 
nobody thinks of the appendix. Frequently 
the patient states that the pam later cen- 
tered about the umbilicus thti occurs so 
constantly that it bears repetition. Often at 
this lime the xymptom* appear to dc a r o AC 
to sesTnih so that the surgeon may be 
caught off guard. Frequently howexer the 
pam shifts downward and to the right and 
although the nausea and x-onutmg, which 
may hax-e been sexere, now may tend to 
abate the pom becomes the outitandmg 
rymptom. It may be colicky at first, but 
soon it becomes more coiutant fa nature so 
that even the most uninitiated now ihfnl:* 
about the appendix. The p3rif»nf assumes a 
positlOQ whico ghes marfma] frrmfnrt rhar 
acterisHcallv lying with the right leg drawn 
up and the knee flexed, and may refuse to 
stroi^ten the leg. 

At this point examination of the abdomen 
often is suggestixe, as tendemas is present 
ox-er the entire right krwer quadrant, per 
haps most pronounced at McBumey's point 
How-cx-cr fa xiew of the x-anable location of 
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the appen^ this find^g may not be at nU closely that differential mav be 

reliable The contact of the inflamed appen cUIBcdIl 

to Willi p^toncum ij the eidliDg factor oj Aaile gastromierUU ii a poorly AJn-l 
far ai tcodOTcn aod muKuhr ipatm oro procesa and tho term ii lued to liicbde 
^ ’laiald the appeodix bo poorly imdcntood lyodroroei, Dietaiy lulii- 
btoed to olbor vitcera tbeio ilgni may bo crotionj mild mldemlc formi of Ainii. 
a^L One never moil neglect to carry out and vomlUng and undue readioni to norta 
rectal examtotjon and alio pelvic examina lubitancoi are froqueotly daued In tiii 

don in the female ni tendernen occaiion manner Tbli li otpedally true if the pittoi 

f bavclmg m tropical or other coSi 
c '3*’?'=®=^ appendix may Uo dl which aro radIcaUy different from hli mn 
re<^ on the right ureter and It li poiilblo with regard to food and diint The per 
to ^urinary lymptom iecon<W to thli dromal lymptom. of acute appeudidti. nay 

Feoer li anu^ble ilgn Gaitroenter bo pmedenfiy Identical to tW of leme 

e iUl, or My limilar u^ iMy be accom gaitroenlerldj and it Ii only b) frequeatlT 

^5 “ “ topoatod obmrvation that the true i^luni cf 

u and if dehydration ii prcienL An in- the ccndltion iviU be dloaored The de- 
creairf pulio rme ii too general a phenomo- velopment of definite localliing lemieroeo 

appondloeal region Ij flio mod Im- 
rei^ P“?™t wtx) II experiencing more porfant lingle ilgn and talei precedence 
md mom In^ pain nah^y haj a fait over ahnoit any ^ feature. oSnricnallT 
a mitatood rapid polie the hvo condiUoni may coeiM. at whki 
b*'' Inerting rate, leryei to time It requiree conildOTble oourago for the 
lUmulalo^ obiorjer to roach a concluilon perplexed mrgeon to advim app«dectcti >7 

m attempting to made medical problem. Ordinarily It li MJt loo 

the dia gnoeli but ti Importance mav have difficult to male the dlfformtiaHon over i 
^ oventTMied In the pait Intercurrent period of houn. 

“ c *" *” differential dlagnoris between appen- 

w' *' “d "t"" tWbarrv tract may t» 

^termination la helpful Many mrgeoni moat difflculL Even though the itnno may be 
W appidldtl. yyithout much lodged to the rcmal pelvT the referred pab 

tocream in the number of leukocvtea How may be In the appendiceal region, m that 


over it Is conifitent to observe not only an 
increase In the total lenkocvte count but a 
pronounced shift" in tl^iir distribution, so 
that polymorphonuclear leucocytes predoml 
note and evideoce of an acute and over 
wWmlng infection Is dear cut A blood 
count may bo fuperflnons in a classic case of 
acute api)endidtls. However the rttnifol 
syndrome of appendicitis under present con 
dltions may be confusing with the wide- 
spread use of antibiotics, the process may be 
so thoroughly mas ke d that the surgeon is 
hard pot to make a decision. 


considerable confusion arises. The wise sor 
geoD obtanxi scout fllm« of the region of the 
kidney ureter and bladder as well as a 
cretoiy urograms if necessar) These itudiei 
occasionally save a pehent from undergoing 
an unnecessary operation. 

It is not common to rnttfnlw appendlcrtif 
for pj/eiiJls or cysfi/ls but it has oconned. 
The general reactloD associated with these 
infections may produce a somewhat ttmllar 
picture. Fever rhilli leukocytosis abdoml* 
nal pain and tendaness miry confuse the 
issue. Ordinarily the dlffermtlatioo be 


It Is obvious that Ae use of any form of made on physical examination, coopled with 
catharsis dortog an Illness ^rhlch conld have careful anai^Is of tbe mine. An inflamed 
any possibility of being appeidlcitis is tho appendix lying directly on tbe right ureter 
grossest possible error Rupture of the ap- can produce not only urinary symptoms but 
pendli has been observed far too frequently also erythrocytes and leukocytes in the urine, 
ifter the use of ca th an is in such instancos. Many surgeons have made tbe mistake of 
Tikm vtse. the administration of narcotics is operating for appeodidUs only to disoaver 
looked on as poor pra-tice as the r n as ictn g peritonitis duo to a perforated duodenal ul 
of the synditine may make roost difficult cer This confusion prolrablv results from the 
the regarding definitive core. course described by tho duodenal cont®t* 

c^vsal n^y present symptoms after leaving the perforated duodenum and 

w^h resemble those of appendldtis so passing along tho right lateral abdoo^ ' - 
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foot. Utuall) ^ pait liUtor> of pq)Hc ulcer 
hcJpj the surgeon lo dcdilc fuitl If ihu 

of appcjididlU oro iHTuiit llw ono ulw con 

tkJen l}w possJbJlItv of a perforated ulcer 
obtaiu scout filmr of IIk. abdomen to search 
fd free atr under Uw dlapbrugim Since iIkj 
treatment of both couditlonj U surgical con 
fasten of thew two entitles mu> not bo too 
serious a mistake but the location of t!«) 
iodskin, of emuw is different 
Difficult) occasionally occurs in dlstln 
gulihing between aaito biflammathn of the 
EiMJadJcT and of tho amjcndlx. If IJkj gull 
bladder lies krw in tho ulxlomcn this differ 
eotiatioo may bo olniost impossible. Con 
\cncl) an acutely inflarrsed anpendU high 
in tbe abdomen ma> bo misleading. Past 
Mstoc) of disease of tho gallbladder Is most 
beJpfuL Frcqucnll) acute gallbladder colic 
mlttlclcs In a rclatl\el> slwrt period. TIhj 
extookn of choice) tde pain to tik? back and 
the scapula ina> bo of great imiwrtanco to 


_ mamosts. 

Feiclc conaillont do not plav tho prtnni 
DOit role tb^ did to tbe da)j before tlw 
ivsUahiljty of cooiplcto antibiotic and chc 
awtherapeotfe programs. For a time acufc 
•oipingUU defied ev-en the most alert surgeon 
when ft came to distinguishing It from op- 
p w idinds, Tbe history Is usually unreliable 
and the common facton of the two d it^so*, 
aoeb 01 fever leukocytosis and goitroinles 
ibial symptoms, rocrel) serve to dwid tho 
b*ut Prf^ examination often helps tinco 
“odoo of tbe uterus produces eitr^c ten 
doneis In pelvic infectiaQ and tbe tender 
D«i usually is bllaleraL The presence of 
B^Qocoed in vagtnal smears is suggesdv o bat 
oM conclusive evidence in attempting to 
curt appendidUi It is do\v uncommon 
sa^eooj to explore the abdomen ferr 
i^pendldtls and find salptogitis to bo tho 
trw dUgnorii The so-called tuHsted ovarian 
^ remains a relatively common pbenome- 
y S^vei rise to many local signs lutr 
appendicitis. Often tbe history and 
fiiHlIngi serve to tbe differential dlag 
but occasionally laparotomy is the 
treatment il 
ta either event and the locatloD 
u „ Ir rtollar no great mlitako 

“ prdnnculated uter 
dS on It. pedi 

pr^ a almlkr cllnleal pi,£m 
gynerabglc condition which might 
ap^etu. I, luptnro of a graaC 

■ oycle and the pain 

^ «Lwfth it is commonly referred to as 


“inlttclsclinicnt." Pain fever and Icukocv 
toils Identical witli Uio findings In append! 
cills may be present. A sbnilur picture is 
occasionally ol>ser>cd wlxm a corjnis lutcum 
ruptures at about llic time of onset of the 
nHuscs. 

\Ianv otlrcr abdominal conditions may 
produce syndromes suggesting appendicitis 
Tlieso aro almost too numerous to list but 
Uto clilcf factor is to keep tho poulbiJity of 
appendidtis in mind and to bo alert for 
iairtotions Mcsenteriv ar/enUU may be the 
underUtog cause of a syndromo similar to 
lliat of appendidtis. The patient s symptoms 
physical findings and laboratory data may 
Ixs identical with those of tho patient liavtog 
appendidtis Fnxiucnlly a recent respirator) 
tof^ion may bo helpful to suggesting lo 
the siugcon that lymphadenitis is iho true 
diagnosis However it is only at operatioa 
tlmt tho (listlndion can bo made and as 
already pointed out, ft is considered entirely 
proper lo ranove what appears to bo a nor 
mal appendix to such a condition, thus rid 
ding tno patient of tho likelihood of further 
difficulty For tho soke of completeneu, one 
must toduclo acuto iaffammatioo of McclcTt 
dicerlicvltini Tho picture can bo exactly 
that of appendidtis to fact, if tho siirgeon 
is removing what appears to be a relatively 
innocuous appcndl^ ho should trace the 
small totestino for some distance searching 
for McckeFs diverticulum tofiammation of 
which ma) have given nsc to the rltnlpal 
signs. Diverticulitis of the sigmoid, ruptured 
ectopic pregnnncv and acuto henoAha^c 
pancreatitis are all conditions which can be 
mistaken for appendidtis 

Abscess formation may bo a complication 
of appendidtis Tho ohsMSS may dei>end on 
tbo location of tho appendix, hut occadoa 
aDy one sees on absc^ of alarming proper 
Hons whoso walls are mode up of viscera at 
some distance from tbo appendix. It may be 
impossible to state where a given abdominal 
abscess arose since tho fallopian tubes, the 
sigmoid and other organs within tho ab- 
dmnen may be tbo original source of tbo 
abscess and the findings may be IdenticaL 

With escape of noxioux Intestinal contents 
Into the poritooeal cavity peritonitis is tho 
toevltable resolL If Nature Is successful, tho 
peritonitis is localized so that a small abscess 
may eventuate. A dreaded complication, 
howwer Is one of widespread abdominal 
contamination. In this situation, the patient 
Is to extremely serious straits wltn gen- 
eralized abdosninal tenderness and rigidity 
The drawn, anxious appearance of tho face 



096 


Chapter 20 The Alimentary Canal 


the pronounced abdominal dlitentioii and 
the complete Inch of normal periitolalx make 
the dire ntuation evident to all examtnen 
This compllcatlaQ waj common in earlier 
yean and accounted for the high mortaIit> 
rate. 

One of the commooert cause* of iub~ 
phrenic absceu ii gangrenou* appendldtli 
with rupture. If the appendix ii in a retro- 
cecal potiUon, the puj can burrow up behind 
the right portion or the colon to contaminate 
the entire fuhphrcolc ipace The possibility 
of a subphrenic abscess should be considered 
In any patient who Is not recovering properly 
after prompt management of a ruptured ap- 
pendix If one waits until the roentgenologic 
findings are definite valuable time will have 
been Tost If subphrenic abscess Is kept In 
mind and Is sought surgically at on early 
date, dire cansequeocei can be averted. 

In earlier years pyleplilebiiit was ahnost 
uniformly fataL Its presence should be sus- 
pected when a patient with appendicitis 
especUdlv of the gangrenous va^ety later 
experiences shaking cMls and fever of tltf 
septic type ^Vben suppurative throsnboai* 
d^elop* within the portal vein the liver 
enlarge* and the fhilli and fever continue 
unabated, frequendy Intensifying as time 
goes on. jaundice b^me* evident within a 
matter of days Fortunately the modern 
therapendc adjuncts to surgical core have 
served to reduce sharply t^ incidence of 
pylephlebldi 

The surgeon I* frequentlv surprised when 
operating at some interval after rupture of 
an appendix to note tbe paucity of aohesloDS 
wltMn the abdomen However It Is always 

r dble that extensive adhesive bands will 
tbe sequel after such a lepUc change, 
efpedally If several operatkms have b<^ 
necessary Many months or even year* after 
operation, such patients mav exhibit signs 
of definite obstruction requiring surgical re- 
lief 

Tfie only treatment for acute appendicitis 
Is surgical Intervention. This disease presonU 
a true surgical emergency and nothing but 
(Jitter will accompany delay In general. 
bjvotI ot appcndlci^ may bo eo 

coontered. Tlo cirgeon moat doddo for him 
ujf which typo I< proroot Eiporicnco Ii tbo 

difa nS. a dedhon. 

J^dldtl. without gonptmo ^ ruplun 
S^lato mndcal removal of the appoodli 

remit* A tocoad tyro of 
^^dlreal dljeaje 1* (ucoimtotod wta a 


lultation has been sought late. A diffwwMn 
of opinion has existed In the past as to tie 
proper management of such patimts. Fcr 
some years It was considered good pradks 
to bo^ltallze the patient and keep ban ki 
bed until the abscess drained its^ ipco- 
taneoujI> which It did in a great munber of 
jjatlents by boisting into the colon. Occs- 
fioually it pointed through the ildn of tbe 
abdominal wall and ruptured ertemallT K 
ebange has occurred In surgical rfitnlfa; 
whfim appears to bo much better from the 
patients standpoint If the patient can be 
put into reasonable physical cooditioo by 
use of tbe adjuncts now available, sorgkil 
drainage of the absceu U indicated. Oftm 
the appendix may be removed at the same 
time but should this entail consldenble dis- 
section, with the threat of injury to sunotmd 
Ing structures, such removal should be 
postponed. Two months should be allowed 
to elapse and, if tbe patient Is In good coo- 
dlUon at the end of that time, a secnod 
operation is in order to remove the appendix. 
It may be surprising, indeed, to n^e wbst 
an ertremo local change has been biocgbi 
about during that Hnv^ and the appendix 
usually can b>e nanoved with ease. It li con- 
tidered compulsory eventually to remove tbe 
appendix of these patients because repeated 
rupture is not at au rare. 

The third type of appendiceal disease b 
that In which general periionitis already a 
present It is in such cases that the Ingmuity 
and judgment of the surgeon may be taxed 
to the Sil t. He will do well to pool bb 
knowledge with that of other obs^ars so 
that the proper time for operation may be 
•elected. Evidence of spreading peritonltb 
demands Immediate Intervention. In fonn*' 
vearx, evidence that the infectioo was being 
localized usually meant that the snigeoo 
should allow more time to elapse. AVith the 
present help from all posslhle sides the 
gecc has considerably more latitude and 
can operate under more nearly Ideal condl 
tions so that tbe prognosis for tbe patient 
is considerably better man It was previously 
He may ronovo the appendix or such pa 
tienta and adhere to those goiaal criteria 
which guarantee tbo safest possible courxe- 

In simple acute appendldtli, no elaborate 
preparation wlH be necessary and early op- 
eration will be the only feature. When the 
disease is In a more advanced stage, the 
surgeon can take a few steps to assure rooro 
nearly optimal conditions. Dehydration may 
bo overcome quickly by Intravenoos admin 
istratioo of properly select^ i Cber 



097 


Tilt DUOUtNUM JhjUNUM, IlEUM \ND APPE.NDLX 


cil itudkj of llw blootl liidicalc wlut do 
mcnti ihould bo a-plaoxL Lavugo of tlic 
riomacb Is easily accomplished and nui> 
oIniilB tlw kcquclao of Irachcal asplrudou 
of gastric coolenU which ollK*rwlso might 
occor should tlujjwtlcnl \*ondt during or 
after anesthesia. Tno gastric tube may be 
left in place so that suction applied to It 
will be of coosidcniblo liclp In tlsc removal 
of swallowed air ami gastric secretion t'arK 
in the poitoi)cra({\ c period 
It was formed) common to Insert imll 
mkrobial substance* Into the peritoneal ca\ 
it) at the time of opcralloo. This procodun. 
largely has been abaodooed, os tlw dose Is 
ancertain and rapid absorption nUglit ensue 
with dire cousequcmccs. It now appears bet 
ter to a\-oId Intrapcritoncol medication and 
gh-B proper postopcrallx 0 doses of ibo anti 
mkrobial substances porcntcralK The epics 
tlon arise* concerning establishment of 
drainage In ibeso fubfecls. Obviously no 
reason exists for drainage In acute, uncom 
pheated appcndfdris. When a wcllrocog 
nired absew is present, with definite ooUcc- 
fim of pus, aucqualo drainage must be 
tt^Uihod. Sevend type* of Ingenlou* 
^dns are availablo to which suction may 
be attached, their use bos fadlitalcd iho caro 
of these patienU. The real <]ucsUao arise* In 
perltonitii In sudi patients, It early 
became the rule in many medical centers to 
dose the vround tightly without drainage 
^Occasionally peritonitis went on to fatal is 
®*becau50 drainage had not been cstab- 
bihed. Many outhmltles point out Uiot in 
peritonitis It appears rather futilo 
pjwoy to place several drains in tbo right 
wwtt quoarant, os they hardly could bo 
“pected to accomplish a great deal Tho use 
•*veral soft rubber tub« for several days 
™d appear to be harmless, but consld 
qnestioo is now raised a* to their 
H More recently some outhori 

^ iiove argued for tight closure of tho 
P^tctieTm and fasda, a drain being placed 
. ^ ^ of the fascia and Drought 
of the wound. ^ 

patioiti with simple, uncomplicated 
TOrtoperativo care may bo no prob- 
patient Is allowed to 
th ^ ^ wishes peristal 

resumes Its normal action so that 
doj- returns to normal at on early 

maUi-r patient is dismissed within a 
of several day*. In the presence of 
Wver conriderablo attentfcra 
directed to the wound and tho 
~.'^^tbo abdominal wall, Ju 


dldoiis mo of properly selected antiblollci 
based on scmllivity teals carried out on or 
gonisnu obtained bv culture of material 
taken at tin. time of operation speeds tho 
healing process However wiven tho abscess 
U well walled off and lias been drained 
proiKTl) like of antibiotics actually may bo 
superfluous. In such patients the establish- 
ment of normal alimentation depends cn 
Hrely on the resumption of normal peristalsis 
Tlw condition of the wound dictates tlio 
uctiviUc* of tlw patient and the proper 
course to follow 

Postopcmlivo care in general peritonitis 
serve* os a challenge to tlie kurgcoo. The 
Importance of fluid balance alrcad) has been 
stressed and this must bo maintained in 
detailed and conscientious faslilon. Re- 
peated transfusion of blood mav spell tho 
(Mcrcnce between success and failure The 
maintenance of proper suction on the in 
dwelling gastric tube is most Important In 
the face ^ severe paralytic ileus. It ma) bo 
difficult to pas* a Miller Abbott tube through 
tlio pvlonu and into tlio small Intestine, but 
If mis can bo done it serve* to combat the 
distention better than any other single foe 
(or Certain surgeons now use catheter gas 
troslomy in preference to the cmplo)’meQt of 
lodw'clliog nnul tube*. Use of onriblotic 
Uierap) is dq^dent on sdcntlflc rather 
than wishful thinking. Tests of sensitivity 
performed on tho organisms found to be 
present at the time of operation dictate 
which ontibiolic* to use. A word of caudoo 
must bo sounded with regard to ontibiotlo 
lest their indiscriminate use produce compli 
cations just os serious os is generalized peri 
tooids It is only after pcristalsii begins to 
resume its normal activity and flatus is being 
expelled by rectum that the gastric tube may 
be clamped intermittently and, if the patient 
tolerates this well, later removed, A liquid 
diet i* given cautiously and Increased until 
a full diet may be tnl.Pn 
Definite progre** has been made so that at 
present the prognosis in almost any case of 
appendicitis is excellent The concentrntlon 
In recent )ean has been on the compUca 
dons of appendicitis and such strides have 
been made that tbo surgeon today faces the 
problem with considaanlv more canfldence 
than he did in earlier vears- However in 
spile of all the recent aavancts, there Is no 
substitute for sound oRnfp<^1 judgment tern 
pered with reason and based on fre^ent, 
accurate and consistent observations made 
ot the bedside, with correlation of all the 
cHnlcal p h en o mena as they ore revealed. 



698 


Chapts® 20 The Aliuentaby Canal 


Clironic AppendidtU, Perhap* littie should 
be laid about the to-called entity of chronic 
appendidtis No 0330 haj been ablo to prove 
whether or not such a condition cxiits It U 
obviout that repeated attacks of acute in 
flammation in the appendix ma> leave local 
tcquoloe and certainly the surgeon is well 
fustiSed in luch a patient in removing the 
appendix during a to-caJlcd quiet Intcrvjd. 
It is always better to make the error on the 
side of surgical aggresiiveocti becauto pre 
veantkm in luch butanccs is worth far more 
than a pound of cure However the patient 
who presents himself with a collection of 
vagae Mympicam and a great Jack of signs 
complaining of fatJguo ncr\oiisT>cts oxocs- 
live gas, eorutipatloo and indigestion prob- 
ably should be looked on as a constitutloQ 
ally inferior person and it ii better not to 
draw attention to the appendix without tome 
dfi&dta reason It is \veli known that ap- 
pendoctomv in such perscsis is fraught with 
a high degree of failure when judg^ In the 
light of relief of presenting symptoms 

Tomon of the Appendix, True tumors of 
the vermiform append ore rare. They maj 
be either beoigo or malignast Tbe commois- 
est form is not a neoplasm but a conditicto 
known as mucocele ia which the ostfum of 
the appendix becomes occluded and the coo 
tinuod secretion of mucus bv tbe glancis 
within the appendix rcaultj in a chanw^er 
istic mass that is east!} recognized grossly 
Removal of the appendix cures the condition 
In greatly advanced lesioru the mucocele 
ma) rup^e spilling its contents ood (he 
lecreting ccHs into the free peritoneal cavity 
As the proccu tuhsoquenUy continues, tiw 
condidcja knoivn as pseudomvxcma peri 
icajei {jelly beUy) rcruUi MaUgnant mu- 
cocsle* have been reported. 

Carctffcki tumorr of the appendix ore not 


common but are rather charac-teriitic ubea 
found. A firm mass is noted which on mkio- 
scopic study shows a glandular pfciurt. 
Many aggregates of tumor cells ore buried a 
duo submucosal la^tr as already noted, the 
oppearanco has bora likened to that of basd 
cell carcinoma, hcnco the ori^ of the ten* 
carcinoid It is possible that these are 
of cduromafRn origin As has been mentiooed 
previously tbe small intestine can give rw 
to a similar tumor where it is pioce to die 
octerislica of malignancy and is capable of 
metastasis. Carcinoids of tho appendix re- 
main localized and onto appendedanv he 
been perfomted further trouofe asaallj- dxt 
not occur A correct preoperative dlagnosii 
is almost unheard of the lesion beiag &- 
covered incidcntoliy 
Truo adenocarcinoma of the sppaHKx h 
extremely rare Tho surgeon may not bw» 
for somo days after appendectomy thit i 
maiigaont lesion was presenL Since these 
arc true cancers thev snould be treated ts 
such With iho knv risk to tbe putiait of 
right bemknlectnmy at present, it is well to 
suiKDlt the patient to this procedure once 
the diagnosis is established. 
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The Colon 


By CL/\UDE E WELCH \I D 


Ci^CBC Wtxai It a \cbnuJjin wJicue failier spent moU of his 

cariy Ufe tcadihipi school ThU foci may have influenced his son a graduate 
of Doatw CoOege a small caUege in SebrosJat to teach chanlsiry and obtain 
a graduate degree In orflonfe cJtcmisiry at the Unicerslly of \tUsouri lie 
Tcceitcd his medical education and surgical training at llarutrd UnJeersity 
and Massachusetts Genera! IlotplSal Ills surgical interests have been cen- 
tered upon carious phases of eastrxfenterology 


SURGICAL l\ATOM\ 

The colon I 3 defined anatomicall> ai that 
setiioo of the large Inlatino uliicli extends 
from the ileocecal val\o to tlw rectum. The 
lower level is difficult to identify accurately 
»»1 the indefinite Icnn "rcctodgmoid often 
h used to desCTibo this Junctlomd area. It is 
acairalo to cniplov Gilchritt and 
Dams terrainolog) Th^ divide Uw rectum 
^ an otraperltoocal portion located cn 
“rely below the peritoneal floor and an 
^apcrttcmeal division which extendi from 
™ I^Tr pordoo of the peritoneal reflection 
uJr*® ^ sacral vertebra- 

level tho bowel is no longer fixed 
^ the true colon begins at the spot where 
^moolle mcsenlery is noted. Sinco iho 
rertum Is approximalel) 15 cm in 
abont 10 cm of the terminal colon 
bo visualized through the ordinary 
dgmoldoscopc 

is subdivided loosely into the 
transverse and left portions. It Is fro- 
tn rt, » ^ employ more specific terms, 

tkni ^ proximal end these dfvi 

cecum ascending colon 
proximal, transverse and 
splenic flexure- de- 
“d rigmold colon. 

a* bw jopply U fumbbod by 

inferior mesaiteric arteries, 
anasta^ between tbe«, two 
which ^ ^ morainal artery 

of the colon. 

^^wr sheet sections nf thi. or+«, — „ 


Howe\w . luurgm or me cx 

be jhi^, of this arterj may 

In the sigmoid and 
caution Is necessary 
operative procedure. Usu 


ally llw right colon is supplied by the Ueo- 
cc^ and right colic branches and the tnms- 
\crwj by the midcolic, which arises from the 
superior mesenteric. The left colon is sup- 
plied b) the left colic and sigmoid branch^ 
of iho fatferior mesenteric. Tbc most common 
v'ariaUons of this pattern include absence 
or on abnormal origin of the right colic 
brooch. Tbo left colic artciv olso may arise 
from the superior sigmoidal artery 
Venous drainage corresponds to the or 
terlol supply and runs by woy of the su 
perior and inferior mesenteric veins through 
the portal system. Hence, blood borne me- 
tastascs from cancer nearly olvvoy'S appear 
first in tho liver though, later collateral 
channels may involve the systemic drcula 
tion. The lymphatic drainage follows the 
arterial supply closdy 

PH\5IOLOG\ 

While the colon is primarily on excretory 
tube. It also has absorptive powen. Water 
and electrolytes are reabsorbed, particularly 
by the cecum, so that the consistency of the 
fecal discharge is changed completely in this 
portion of the boweL Glucose and sucrose 
are absorbed by the rectum and colon. Nor 
maHy the colon secretes only mucus, al 
though small amounts of tome such 

os bismuth and arsenic, may be excreted dl 
rectly by tho colonic mucosa. 

HISTORJCAI. ASPECTS 
Modem surgery of the colon has de- 
veloped within the course of the last riitv 
yeara Prior to 1800 mradic cures of intes- 
tinal obstruction had been obtained by varl 
Paci 699 
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ouj meani juch as the forcible infection of 
cncmaj or the odminijtratlon of mercury by 
mouth. Kfultiple percutaneouj punctures of 
the distended bowrl occasionally prolonged 
life 

In 1710 Llttr6, a French surgeon, first 
suggested that a colostomy might be useful 
to relieve obstruction of the colon. However 
it was not until 1776 that Hllore first sue 
ceiifully performed a cecostomy the patient 
died a month latex In 1793 Duret had 
a patient recover from a ligmoldostomy 
After anatomic studies in 1839 Amussat 
found that a colostomy in the left lumbar 
area could be made without entering the 
peritoneal cavity and advised its routine use 
for cancer of the rocbim 

The next stage in the dev elopment of 
colonic surgery tnvolvod the actual extlrpa 
tlon of a cancer of the rectum. Early sur 
geons resected the rectum, leaving an un 
controllable perineal colostomy Lisfranc 
carried out the first ruccessful operotion In 
1826 while KraiLe added an exdsloo of the 
coccyx and part of the sacrum ta 1885 In 
1833 a patient of Reybard lurvivod after 
a resection and anastomosis for cancer of the 
colon In 1879 Billroth resected the dgmold 
colon and brought out the prodmal end of 
the bowel as a colostomy opening There 
after lurgecns followed two separate modes 
of attack on cancer of the colon The first 
Involved resection and primary anastomosli. 
The mortality rate for this operation was 
hl^ and was not reduced rignlflcantly by 
the introduction of Murphys button type of 
anastomoilj in 1992. It was not until 1906, 
Parker and Kerr Introduced the prin 
dple of aseptic anastomosis that this m^hod 
attain became safe. However the operation 
of i^ecdoo and immediate anastomosis was 
not accepted widely until recently but now 
lias been adoprted generally That this pro- 
is unwise In the presocce of acute 
obstruction was appreciate at an earlv date 
and Gibsons method of cecostomy (1902) 
used widely to decompress the dis- 
tended colon before resection was under 
takeu 

^leanwhUe, the second trend tn surgery of 
dje colon involved die exterioriiaUon of the 
lesion and Its resection outside 
jV. gbdominal walk Tlius, the death rate 
f nerilonltls was practically eliminated. 
S5 iTi 892) and Paul (1895) indeptod 
developed tldi method that wms popu 
by MlltuHci (1902) The aame 
waa modified and eaten ded Ip- 
(1930) and wai for many yeaia the 


most widely accepted and by far the tjffTt 
of the rescctioas. Now however it his 1^ 
Dearl> entirel> replaced by resection awi 
primary anastomosis, except for traumatic 
wTxmds of the colon, for which esterlciria 
Hon is usually the treatment of cbntry, or 
for some instances of perforatloa secooduy 
to diverticulitis or cancer 

WOUNDS AND INJURIES 

The colon is particularly likely to bo in- 
jured by missiles that penetrate the ab- 
dominal wall since this vlscns occupies a 
relatively large space within the peiitooesl 
cavity Knife wounds will cause nmplo lac- 
eratiems, while high velocity missiles usotDy 
produce jagged holes that are sumwnded by 
contused bowel that will not prove satisfac 
tory for suture. On the other hand, bloat 
tranma does not often lead to rupture of the 
colon since its relative mobility and elasticity 
protect it 

Perforation of the colon may also occur 
from foreign bodies that are sWOowed, or 
are introduced throu^ the rectum UsosUv 
aO such objects that pass throu^ the ileo' 
cecal valve will go through the colon easil) 
though, in the pre ae pce of disease inch as 
diverticuloils a sharp-pointed object msv 
be caught and will peaietrato the bowel 
Chicken or fish bones toothpicks and needla 
ore the usual causes of such perforationJ- 
Tbo sigmoid alio may perforate from the 
occumuJatkio of large fecallths In this part 
of the bowel Fecalimi are particnlaily likely 
to form when a large diagnostic barium meal 
has been followed Immediately by operstice, 
so that ileus and dehydration combine to 
produce this mass A great variety of foreigQ 
DodJes have been Introduced into the rectum 
from belmv and then lost above the contract 
log sphincter If they are long enough they 
may perforate the sigmoid. In cnir hospiCal 
Such a perforation has been observed frem 
a giant-flzed carrot used ostensibly for anil 
dliatian to relieve constipation 

Perforation of the sigmoid U always pos- 
sible when an inept sigmoidoscopy is done. 
For this reason utmost care must be used 
In every case. Sigmoidoscopes over 25 on, in 
should be employed only b> experts 
ana in very co-operative patiaits, since in 
Inadvertent ruddm movement by the pati®t 
may be diiaitrous, UsiialJy in these (fircum- 
•tance* the perforation can bo recognised 
by the ruddan ohservatian of the small intes- 
tine through the rigmoldoscopo. However 
occasionally it will not ^ suspected until 
the patient later con t 
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fuana lubes and cnenus U\cn\M:U'« nuiy 
produce perforation It U doubtful llwt IImj 
D onmil coion co4ild be perforulcd b> an 
ofdinaj) enma, but a iHnvcl UTiIl \^eakc»icd 
by Inflammation or cancer may tear u^urt 
Wofkcn about compressed air nooilcs 
hj\'o occailonnJly either by accident or dc 
dm, received a blast witidn iIk? rectum 
Thb b an extremely dangerous aeddent 
which Is llldv to blow ojjt the colon. Tl»c 
regioa of the splenic flesuro Is most likely 
to be Involved A somewhat similar dlsrup 
tioo of the colon may occur rarely whm 
the Intestinal gases oro exploded by a sivark 
daring clcctrodcslccatJon of a polyp through 
the sigmoidoscope. 

The symptoms of perforation of llw colon 
are pain and Icndcmcss appearing 6rxt at 
the rile of Injury and spreading rapidly lo 
involve the cnllro peritoneal cavity 
Nausea and vomiting usually follow and 
then are superseded by tlvc slgru of vaso- 
niotof collapse, A shockliko synuromo Is par 
ticululv likely to occur after perforation of 
the coUm lus flUcd the abdomen with 
|h^d feces and virulent peritooiUs Is cstab- 
mned. Occaslonnlly the passage of blood by 
rectum will indicate an Injury to the colon. 

T^witment will depend upon the cause and 
™ locatloo of the Injury and the amount of 
tacterlil contamination In general, it Is safe 
to satore fresh wounds of the colon which 
have not vitiated the blood supply of the 
*egrQCDt, In the presence of weU*dtrv eloped 
l*dtt*mii, intraperitoncal sutures aro much 
w likely to bold and, when there bos been 
•ddltknal trauma to the bowel beyond tho 
or damage to the blooa supply 
“P^torloTization procedures are safer 
*kJu ^ operation is carried out, 

toe better is the dmnee of success Every 
should be mode to operate on the 
within six hours of Injory Further 
tonre, wounds of the right colon aro more 
goiuu than those of the left because of 
rapid dissemiiiation of liquid feces when 
Is lacerated. 

operation for injuriei of the 
r/®''^*^toiiorl 2 atloo of the damaged seg 
^^^~lnvolves a wide mobilization of the 
^ observe aD areas of injury and 
colfm ^ ^ Injured portion of the 
trom the peritoneal cavity as a colos 
^ certain instances, when 
^^perfortUon is in tho low sigmoid or 
the d a m ag e d area cannot bo 
porforation must be closed 
enWr-v* ® completely defunctioning 
y opoilng made, pre fera bly in the 


transverse colon. Tho colostomy stoma Is 
closed hy resection and intraperitoncal anas- 
tomosis four to six weeks later 

VOLVULUS 

VoKmlus is an Important cause of obstruc- 
tion of the colon Tlic term should bo re 
stricted to those coses wlilclt show a rotation 
of Uio bowel about its mesenteric axis suffi 
dent to produce ohstructlod ^Vhilo it may 
occur In any mobile portion of tho intestine, 
in iIkj colon it by far is found most com- 
monly in tho sigmoid- The cecum Is involved 
less frequently and the transverse colon 
rarely \iegacolon and a consequent history 
of constipation usually antedate an acute 
volvulus by many years, 

Tho disrmso is much more common In per 
sons of advanced ago than In younger In 
divlduals, and in males than In females. 
There is a great variation in inddcnco in 
different countries, suggesting that congeni 
tol causes ore Important. For example, it is 
much more common In Ilussia than In Ainer 
icn. In our hospital It causes about 4 per 
cent of oD acute obstructioias of the colon. 

Pathologic studies show that the volvulus 
may bo dthcr clockwise or couoterdock 
wisa Such a twist rapidly produces a closed 
loop obstructloD that may bo fatal sboitlv 
unless tho situation Is remedied. Increased 
tension within the loop leads to obllteradoo 
of the blood supply gangrene, perforation, 
peritonitis and dcom. A rapid progression is 
most likely to occur In tho cecum because 
of its thin wall that easily bec om es avascular 

The symptoms ore those of large bowel 
obstruction. Tho lower abdominal cramps 
aro followed by obstipatioo and distention. 
In early cases, the distention is limited to 
tho obstructed loop though later It becomes 
geocralized- Absence of peristalsis or tender 
ness Is a serious sign indicating strangula 
Uon. An abdominal x ray examination uxu 
oily shows an enormous loop of colon filled 
with gas and fluid. Since the twisted loop 
may appear In an unusual position, a barium 
enema should always be employed to «^n 
Ann the diagnosis ^md locate the volvulus 
anatomically Thus a twisted cecum is not 
Infrequently palpable in the left upper quad 
rant and, without a barium pn^mn an 
unfortvmate indsion may bo made for its 
correction. Characteriitlcally the barium 
enema will outline the lower end of tlw vnl 
vulus showing a cone shaped deformi^ 
which may resemble a blrcTs beak, atjtM' 
point of obstruction. 

Tho treatment of volvului of Ibo^^iloo/Ii' 
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mr^caL Hcnvevcr st mint bo recognized 
that spontaneouj reduction of the volvulus 
mav occur if tlie twisted loop caa bo (lo- 
flated. \Vbea the sigmoid is invoKed and 
there is no evidence of strangulation of the 
blood supply deflation often can bo occom 
pUsbed oy the careful Introduction of a 
rectal tube tluough a sigmoidoscope. Need 
less to sav such a maneuier must be done 
with great care ^\^len the cecum is involved, 
resection and primary anastomosis mav be 
carried out in good risL patients Resection 
is necessary If the blood supply is ijuestlon 
able. Otheinviio on aJtemad%o procedure ts 
detoriion fiiadon of the cccum is then oc 
compliihed bv means of cecostomv When 
the sigmoid is involved and tJie patient in 
good condition, resection and anastomosis 
Ulirwise are feasible- sometimes, simple de- 
tonrfoa, which will be followed by rcsectioo 
at a second stage, or detorsion plus on ob- 
structive resection, will be wise In oil pa 
tieots, unless the oflendlng loop hns b^ 
resected, there is a great tendency to recur 
reoce Careful attention to the bowels, with 
the avoidance of constipation or diatenUon, 
Is essential 


INFLA-MifATOtlV DISEASES 
The Important InBanunatorv diseases of 
the colon include aIceTati^e colitis, baciUarv 
dyi«itery amebiosU, tuberculosis and ac 
tinomycosis. Diverticulitis since it depends 
on the nreseoce of diverticuloits ^v^lI be 
discussea as a separate entih Recently an 
actite enterocolitis usually due to the itaphv 
lococcus has emerged as an importint post 
operative complication. It is partlcnkuU apt 
to follow rasectiom of the colon for cancer 
Lymphogranukuna primBrih affects the rec 
turn also may involve the tigroouj colon. 

BacUlary D)’>cnteiy This disease is of 
mtnnr importance to tho surgeon Occasion- 
ally in the subacute or chronic form, it may 
be mistaken for chronic ulcerative colitis 
jince, on sigmoidoscoplc cuuntnatioa, ulcers 
may be seen along the transverse ridges of 
the lower colon- Uter these ulcerations tend 
to coaioco and to cndrcle tho bowob Bat 
teriokwSc rtiiii of the org«item iwlaled 
from uJcCTi slaxild ooc of the 

aro togated lu cyttt, 
which »re ^ 

V -4 motile amebu then enter tho 

coann. oJceoaiM colon miS 
Superfdol. rnggea nlcete ^ 


produced that penetrate below the upper 
layers of the submucota. Viotile amehas are 
recovered regularly from these fresh ulccr*- 
tfons and usually In warm stool preparaticB. 
Tho diagnosis of acute amebic evsentm 
can be made by this method, sinco tha aken 
an? nearly always observable throu^ the 
sigmoidoscc^ at this stage of the dtsease. 

Later in the course of use disease, chronic 
colitis is produced which may progress to 
the formation of large granuloir^ or siac 
bcanas, os they sometimes are called. 
Aroebomas are ^ten confused with caoctr 
imce tho other signs of amebiasis nuy he 
absent These granvilonus have been en- 
countered in all parts of the colon but ce 
most common in the cecum and rectum. 

Amebiasis of tho colon is of surgical dg 
nificanco chleSy because it mimics <^1« 
diseases Tho diifercntiiLUon of amebic cc3iti» 
and ulcerative colitis is often different in the 
acute and chronic stages, while the grsna 
lomoi are liicly to be resected In the bdid 
that they are cancer Spodfic oanplicatiaw 
referable to the dlscaw lire perforsUon and 
hemorrhage Perforatioa usslally occurs a 
the cecum or in the appendix, which is in* 
v'olvcd in about 40 per cent of the subjects 
of amebic dyseoterv Tho roost impertsst 
complication of amebiasis is liver abscesi* 
it slojuld be suspected in tho presence of 
increased fev'er or marked leulxK?ytosU. 

Tuberculosa. Tuberculous enterocohdi b 
encountered rarely eioept in sanatoria since 
it is usunlVv socofldarv to pulmonary tuber 
cnlcais. This secondary tiiWcnlcms enter^ 
colitis was found by Rubin in two-thirds « 
a scries of 566 patients who died of pd* 
monary tuberculosa. Primary ulcerative ««• 
lerocoUc tubercidosis is a v-ery rare disease 
ro the United States at this time because 
of milk pasteurization Either of these ieiiow 
raav lend to a granulonnatoua form known SJ 
hypertrophic intestinal tuberculosis. In this 
typo of oiseoso, a largo infloromatorv tumor 
is produced somewhere in tho Intestnw 
bract and is foDowod by the observation oi 
a mass or bv subacute intestinal obstruction. 
The cecum is the usual sits of disease. 
of these cases actaolh, aro manlfestatioos of 
regional enterocolitis. The disease is rare, 
but, when it occurs surgical resection is re- 
quired. 

Regional Enterocolitis. Rcgicnal ententis 
always invTslvxa the small intestine but, io 
certain instances a similar disease may 
that is confined to the terminal ileum and 
osccodiag colon. This lesioo is more dcael) 
rriated to regional enteritis ths^ it is to 
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olcerathe coUlii. U tends to remain localized 
fa this area and tl^crcforo the results follow 
faff resection and arustoroosls arc good 
Chroiik Uktrati^c CohlU. This Is a dis 
ease of unlnown came manifested b\ 
chronic colitis with ulceration While it fol 
lows a t)plcaJ cllniral course the diagnosis 
b usualJ) cstoblbhcd hs the clbnlnallon of 
other ctiologic agents. \lan> causes of the 
dbeaso has'o been suggested, such os ipcciflc 
bacteria, \-irixses, fungi allergies, digestion 
of protccth-e mucous membrane b\ ll»c cn 
1 ) 106 , and abnormal colon func- 

tion dtw to disordered ncr\o reflexes. 

Qfnicaii) the usually starts 

abruptly most commonly In the Individuals 
third decade of life. Diarrhea, which usually 
b blood) fes-er and loss of weiglit occur 
Unless the Snt acute attack Is fulminant, 
leadfag to lurgery or death, the patient im 
proves, bat the disease lends to become 
chronic with repeated ceacerbations. 

The diagnosis is usuoUv made b\ sigmoid 
QK»p) since In about 05 per cent of the 
tubje^ the disease begins In the upper 
tectum and spreads back to the cecum often 
for a short distance in the small bowxl Oe- 
cttloQa% the disease may start in the right 
«lon. The barium enema will demonstrato 
uw-tooth sermtioos along the margin of the 
betrd in patients In tlv5 early ph^ of the 
disease, as the disease progresses, 

the colon becomes shortened and tubular 
loss of baustratlons. 
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Flgutt 7S. neosomy Thb type of Slctatamy wQl 
dctuacliao the cattre cokcL It U used paiticulaily in 
ibe sau-gery of ulctnlh-e coLUb oad Dohiple pobinrii 
in>cjviD9 the euire coke and rcctom. The iloun Is 
divided oetH'een damps and th« Uoma made In the 
right lower qoadjaiit. 


Slgmoldoscoplc exomlaation In an early 
tisgfi shows an edematous, bogg> mucous 
niembrane which bleeds on wiping Later 
superficial ulcemtloas appear The 
deepen and may penetrate the bowel 
ywL Meanwhile, normal mucosa disappears 
at regencratloa lead to pseudo- 
Poiyp focmation. Cancer is likely to develop 
In any portion of the Involved colon. 

Medical measures used for therapy In 
bland diet, sedatives, antlipasmodlcs 
~toiaatlon of all known psychic problems 
in numerous cases cortisone or ACTH 
It 1 cibrally successful but will fail In 
a quarter of the patients Surgery 
“^^nes necessary for those patients who 
bo controlled otherwise. The indica 
1 , *^^ 0 ry are numerous In the first 

^tack^ debilitating diarrhea, high fever and 
|^*®nla may make mrgery necessary wi thin 
... weeks of s ymptoms Fortu 

. ^rtisoce or ACTH therapy is most 
More oftm these some syinp- 
- ^ alleviated to some extent, but sur 

Is necessary In the chronic phase of the 


disease. Complications referable to the colon 
requiring suiger) are subaculo perforation, 
abscess or fistula formation, obstruction, 
persistent or sev ere hemorrhage and the de 
velopmenl of pseudopolyps. Other compU 
cations that can be improved onl) by ileos 
tom) and colectomy include Inlectious 
arthritis uveitis and, occasionally wide 
spread cutaneous infections. 

Surgical therapy Includes ileostomy (Fig. 
72) At the present time this Is nearly ahvays 
combined ^vlth subtotal colectomy or with 
total colectomy and proctectom) Ileostomy 
alone usually will relievo symptoms, and the 
appearance of the colon os visualized through 
the sigmoidoscope will improve However 
despite this improvement. It Is not wise to 
consider closure of the ileostomy stoma at a 
later date since this nearly ahvays leads to 
an exacerbation of the disease. Thus, in a 
series of 149 patients with ulcerative colitis 
treated surgically in the Massachusetts Gen 
eral Hospital, reported by McJCittrlck and 
Moore, doiure was thought advisable in 
only five Instances and was a succexi m only 
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one. FurthenDore, man> complicationi can 
foUov- Heoftnmy They inchiao itcaorii of 
the ftoma, prokpte of the dlital ileum 
through the rtonm, intestinal obstruction duo 
to prolapse of the ileum about the tennlnol 
ileum and fistula formation about the stoma. 
One of the most serious of these compllca 
tlons— the so-called Ileostomy dysfuncdon— 
actually is a type of obstruction due to a 
itoma which is blocked by edema or gnmu 
lation tissue. Suture of mucoia to sldn has 
essentially eliminated tht« problem These 
complications ore most common within the 
first feNv months after the estabhshment of 
the llecstomy opening. When this period is 
over the patient can lead a relatively normal 
life thanla to the development of ^gs that 
can bo cemented to the icin 
Later m life however if the colon has not 
been removed, cancer of the colon it likely 
to develop Statistical studies b> Dennis and 
Kailioo Indicate that the rhnrvcM of cancer 
axe almost nil within the first ten vean after 
ileostomy but increase reguJail) after that 
time at the rate of about 1 per cent a \ear 
It therefore seems wise, in the light of our 
present Imov. ledge to advise tot^ removal 
of the colon and rectum after on ileostomy 
opening has been made 
Recsntly an increastag number of patients 
partlculaily In older age groups have ap- 
peared with segnvent^ ^cerative coUtis 
which is amenable to semnental colectomy 
Whether or not this Is the some disease as 
that observed In younger patients Is not 
clear 


DfVERTICULOSIS AND DrVERTICULJTlS 
Diverticula of the colon are abnoimal 
}>enilatlOQS of mucosa through the muscular 
coats of the bowel whidi produce small 
sacllke projections. Inflammation of these 
dlvertictila sufficient to produce symptoms 
or visible evidence of locaHied spasm of the 
colon on x-ray study or slgrooidoscopy is 
known as diverticulitis 

The etlologic background of the disease U 
not known except for solitary cecal diver 
tic^ which are ^eved to be congenital In 
origin. Other dtvertlcnla ap^ near to 
hiMd vmsels that run from the mcteatecy 
through thi3 w«U of *= bowel It i, pr^ 
that thil tatriniic vrat^na. of the 
11 fonowod by ‘5,'^'“;''’ 


contribute. Furtbermore, spasm in tl» lig 
mold is common, especially dnring the o- 
pulilon of feces, while it is not observed in 
the cecum and ascending colon. At any raia, 
it is clear that diverticnlosiJ is one of the 
degenerative diseases appearing rather un- 
commonly in persons bel^ the age of fifty 
yean and becoming mors cnrumnn thereafter 
as age advances 

Autopsy studies have shown that aboot 7 
per cent of aH colons have diverticula. Cire- 
nil barium ennna etaminations should shcnr 
a much higher incidence since demomtra- 
tion is more exact by this technique. In a 
check of 2000 consecutive persons in the 
Mossachasetts Gesmral Hospital who had 
been administered barium enemas, essen- 
tially neither diverticulosis nor dlvertictilltij 
was found In persons below the ago of 
thirty five years. From that point onward 
the disease increased rapidly in frequency 
so that diverticula could m demonstrated in 
two-thirds of the eighty flve-year-oJd pt- 
tiemls and the individual divcrticnU in- 
creased in size with age. The i.ori(1fnog of 
diverticulitis also showed a steady rise. 

Div ertlcuJoxis Is rare in the rertiim k 
the cecum According to Mailers autopsy 
studies, it was confbed to the rigmofd 
(Fig iZ) in 40 per ceit of the subjects and 
scattered throughout the entire colon in ^ 
per cenL Interes ti ngly enough, the chnicJ 
raanlfestations of diverticnlltls, on the other 
hand, are practically confined to the sigmoid. 
In the Massachusetts General Hospital, cf 
the patients requiring rurgeiy for dlvertkn 
lids, 92 per cent had invxjrvement of the 
rigmold or lower descending colon, 3 per 
cent of the cecum, 3 per cent of the rectum 
and 2 per cent of the transverse colon. 

It is often Impossible to tell the exact time 
diverticulosis undergoes transitkin to diver 
ticulitls. Certainly man y or all, patients 
having pure diverticulosis are dtirely 
asymptomatic. The symptoms of divertioJ 
litis are alteration of Ixrwcl habit, pain, 
tenderness and bleeding 

Aherations in bowel habit indude coo 
itipation, diarrhea, gas and disteation. They 
are difficult to evaluate in many instances. 
However distinct episodes of difinbea, par 
Ucnlarly when they are accompanied by lefi 
lower quadrant pain and tendemess, are 
very suggestive of diverticulitii Coostlpa 
tkwi Is common and becomes more severe 
If Inflaramatory narrowing of the bowel oc 

CUTS 

Pain U of tv, o types. One coosists of 
cramplike Attacks that aro^^ ved by t, ^ 
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pimge of ^ or fccc*, Tho oUicr comUU 
of bcallicdiuin and tcndcmcH duo to 
irtual Inflammalton about tho diverticula. 
Tbo Utter of course may progrcM to vary 
inr degrccj of pcrilonJlU 
Bleeding U not an Infrequent lyTnplom. 
nwntticSly it ilwuld not occur with di 
vertlailosli per sc. Probablj it occur* in 15 
to 20^ cent of all patient* with dlvcrticu 
Tbo source of the bleeding may bo 
ccriDcidcntal hemorrhoid*^ cancer polyp* 
pseodopohTa, acute noospcciflc ulcer occur 
ring in an area of diverticulitis or tho dl 
vertkuliti* itself Persistent daily bleeding is 
mans cfaiactcristfc of cancer 
The indicationi for surgery include per 
foration, obstruction, hcmorriiago and per 
stent discomfort unrelieved b) medical 
care. 

FaforatioQs var) greatly in signiflenneo 
A perforation into tlw mesenteric fat may 
pfodoce only a mfntrrvil amount of pain and 
teodeme**. In other Instance* a largo in 
flammatory mait may be produced. If per 
fw^on ocean Into tho gaumil peritoneal 
yh> a loc ali zed abscess or general peri 
wtn occur The clinical sign* will 
pallid these manlfcstadon*. Fever and 
*®hDCTtosis of varying degree* arc foond. 

free perforatiioo, gas may bo detnon 
**rated bdow the diaphragm by x ray ex 
™ bat ten. The pain from acute penetratfog 
TO-etioilitij of tho sigmoid raa> be felt 
dnefiy in the ri^t lower quadrant, so that 
acute dWerticalltli may bo confused with 
*ffe»dldtij 

One of the clinical feature* of divertlcull 
that of tho progression of local perfora 
to form fistulflfi which usually eartend 
toto the bladder but the small Intestine, 
portions of the coloo, vagina or skin 
^^'•y bo tnvohed. Slgmoldoveslcal flstulae 
much ro^ ctnnmoo in tho male than In 
, because the otcnii often fonm 

harrier between the colon and 

dfrerticalitii produce* nearly IS 
^ lento colonic obstruction* 
to our hospital. It characteiljtfcally 
a ^ronJe, slowly nrogreisivo ob- 
so that aento complete obstruction 
^ previous lymptooa is not com 
f *nrpriiliig to note bow severe a 
may be ohs6Tved zsdlo- 

oamm hnuiioiL Abdominal 

^ ^ passage of gas or 
;Q^«rb;j^ptoms suggesting mild 
Jhey tro foBovved later by 


gradual distention and, in raro instance*, by 
coniplcto obstipation 

Ulccding is an Indicatioo for surgery in a 
few instances because it Is so masrive that 
control of blood loss Is necessary In other 
cases, continued bleeding and a qucstionablo 
radiologic picture that could bo either diver 
Uculitis or canexT will make surgery wise. 

The acute phase* of divcrticulitii usually 
can bo treatea medically with relief If these 
acute epUodcs occur rarely after long In 
tcrvol* of freedom from discomfort, tho pa 
Ucnl may prefer to continue with this thcr 
ap> Attack* recurring in dose succession, 
pfieHr tthr ly // they occuT while oo adcquolo 
dietary regulation, make surgery ncccsiary 

Tlvo dlflercntJation of cancer and diver 
(icuUU* is often very dilBcult since tho symp- 
toms may bo the same. Sigmoidoscopy may 
give no duo. The radiolog^ usually is able 
to distinguish them, th^gh oct^onolly 
ho may m wrong in his ola gnosis or the 
diseases may coexist 

Sclutzki nos noted the important radio* 
logic feahirc* of diverticulitis and cancer of 
tho sigmoid. Dlvxrticula arc typically present 
with diverticulitis and absent with cancer 
A long segment of the colon tends to be 
involved 1^ diverticulitis and a short one by 
cancer The mucosa in the Involved segment 
is normal with diverticulitis and desfroyed 
by cancer Tho adjacent colon is ipasdc 
with divcrticullti* and normal with cancer 
The end of the defect Is cone shaped with 
diverticulitis and dv^lflflfl with On 



Figun 73 DfvCTtfcnliMii of the Pnfam 

oneai*. po*tev»cQjitfa«i film. The dlrertfcsjk »re lo- 
Mtad entirei> tn the rignwid. A ilagie 
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repeated gramtaationi, an enlarging lesion is 
very luggestivo of cancer Ob\louiI\ many 
coses arc aly’pical^ so that differentiation of 
the two dii^e* is impowiblo Thus in 
nearly 25 per cent of the patients operated 
upon for diverticulitis, cancer is suspected 
preoperativ elv at the time of operalimj bv 
the surgeon, and is oolv ruled out v\hen ibo 
pathologist opens the specimen. Ttdi im 
plies that the utmost vigilance must be used 
whenever a diagnosis of diverticulitis is 
made. 

Experience has shown that several other 
groups of patleati will eventuaUv require 
surgery for diverticuHtls. Those in w hom the 
diagnosis is made before the age of Bfiv 
years have a parttculariy virulent tonn of the 
disease. Those who have severe persistent 
deformity of the sigmoid on radiologic cx 
aminadon have organic changes rnthw than 
spasm. Those who develop urinary symp- 
toms in the presence of atverticuUtis par 
ticulajri> if tlw are rnaJos must be suspocted 
of developing a sigmoldovcsicol Estuia. Re 
lectioo of the involved segment of colon is 
advised for these groups of patients 
The medical thcropv of div erticuliUs con 
slsts of a low residue diet, daDy doses of 
mineral oil or a demolceot sucdi os Xictxunu 
cil, anthpasmodlcs and sedadon. Tlie moxo 
acute ph^ wlH require sharper restriction 
of the diet and antibiotics if there is evi 
dence of porforatlcai 

Surgical therapy has u its obloctive the 
wide cxciiion of w involved section of the 
colon and ro-establlshment of intestinal con 
tinulty This can be accorapUshed In ono 
stage in many instances Perforation or com 
pleto obitructlcm will maio a colostomy do- 
stiable as a first stage procedure to bo 
foBowod later by resection and anastomosis 
and, at o third stage dosure of the origtod 
colostomy opening As an altcmaUve pro- 
cedure in the presence of perforation or ob- 
rtruedon some surgeons prefer on ohstruc 
tivfl resedion. 

Nearly three-quarters of ali the patients 
will respOTd to medical lherap> Those 
treated surgically by a generous resection 
nearly always remain free of symptoms oven 
diverticula develop later in rcmaiij- 
}ng portions of the colon. 

benign tumors 

which arise to the 
iportont because they 
of malignant batons 
Qptoms whidk require 
t easily clnssifled by 


their histolo^c appearance. They fodade the 
common adenomas and tho rarer tumxt 
such as lipomas, fibromas, ongtocus, Ido- 
myomoi, carcinoids endoowtriomas nd 
pscudopolvps These lesions nearly alsrsjt 
probrudo into tho lumen of tho bOTtJ 
therefore moy be described as polvps. Pohp, 
by definition is a noaspedfio term Jasofi: 
as the histologic pattern is coaccrocd bat 
commonly is used to designate an adaKct, 
since tho adenomas are far more cocudoo 
than ore all other ty^Jcs of bcadgn tumca 
combined. 

Adenomatous Polyps, Ilehvig found * 95 
per cent incidence of polyps of the coke 
and recium in 1400 autopsia and noted la 
increase to number with age. Long 
sfgnjokloscopire on asyTnptoputk: ps tV nO 
IiavT shown a very similar incidcoce, 

Wilson, Dale and Brines did sigmoiA^ 
sct^ic examtoalions on 20347 patients, »2 
of wl»m nresuraably were asvmptonutic. 
Tbev founu the todtlenco of polyp to ri» 
stcadiK with age. In males, it vvai 23 per 
cent In those below the age of forty ioatos* 
tog to approximately 11 per cent at the 
of seventy or over In female* the curve I* 
distinctly lower rising from 1 7 p® cent 
under age fo^ to less than 5 per ceo* ^ 
age scvtmty Thus Haoch, Buio 
found adenomas to 8 1 per cent of 1B1» 
patients. Approtlraatoly bvo-thirdi « 
adenomatous polvps are found to the JW 
turn. Most of the other* are found to the 
sigmoid and the remainder oro scottercQ 
throughout the colon. 

Adenomatous polyps may bo clasiifieo^ 
several ways Dej^otag upon their mnnbff 
they fall into tinee distinct dasac*. ^ 
first, a stogie or a few polyps are located to 
ODO segment of the bowel In the second 
(scattered jxjlypotta} a few polyp* ^ 
found in different segments of the cx>Ion and. 
In the third, multiple polyposis, tho pOJ>^ 
are both nunwsroas and wktoly dissemtoatod 
(FijL 74) Cro«ly tho todMoual polyp 
bo ciosenbed as pedunculated or sessil*. 
this is of much less importance than the 
cnacopic plctme, Hhtologicaily 
rions oro either benign sdenomatoos 
benign polyps with raaUgnant degenoatw 
of a portion of the polyp or paplllijy adeoo- 
mu 

The cause of polyposis is not tnowm A 
definite familial *us«ptibilily has boen dem* 
onstrated in persons Imving nmltipJo pdypo* 
sis and may well be present in other*. 

It Is gerwmdly believed that atlenoouh^is 
polyp* eventually develop into^inical c*n 


The benign tumors 
colon otraAum aio ta 

oJtAfl are pitrcatton 

and mtm pnxiico ^ 
,di<i They MS 
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ccT TTiij traniltion has been ob>cr\-cU rarcl> 
but UTU seen by Bulo and Bnut In a period 
of twn to ten j-cars In four patients \v1k> 
refused trcaUncot Other argunicnU faxorinc 
this coocluikm aro tlut Uu; distribution of 
poJj-pj and cancer is similar throu^iout the 
colon, that the incidence b\ ago and sex is 
opproximatcl) the same for the Uvo lesions 
tfiat polyps are found In about 25 per cent 
of all resected for cancer and usiudlv 

in close prorimlt) and that frequently mui 
tiple lesions can bo demonstrated In the 
coIoD which show all changes of Inmsltion 
frtin benign polvp to ^n\^asi\o cancer Pa 
tknti with multiple polyposis ncarlv alwoys 
(ho of cancer before Uw ago of forty yean 
unless a colectomy has been done 
Recently Spralt, Adarnnan and Mover 
have intr^uc^ cvidcT>co to indicate tiut 
benign polypi do not degenerate into cancer 
Thii concept, however should not Influcmcc 
the clintml surgeon who must realize that 
the only method of differentiation between 
benign polyp and polypoid cancer is by ml 
txoicopic analysis of the resected tuxrwr 
Polyps often ore entirely osymptoraatk If 
yaptomi occur they comprise bleeding. 
ottogD in bowel habit, abdominal dlsconv 
w ce the diichorgo of mucus b> rcctinn 
bl«dir>g is tbo most common symptom 
While it usually consists of blood strcMiUng 
OQ the surface or in tbo substance of the 
it may occasionally bo verv profuse 
piinhea is particularly common with mul 
polyposis, but constipation also may 
Intussusception of the polyp mav lead 
CD Uoeding and cramps. 

Tm dlagEosii is made by sigmoidoscopy 
w harioin enema. Sigmoidoscopy must ai 
b e dooe as the first step Later a 
enema is given. Prefernddy this is 
^ an air contrast csicnia- Demon- 
of polyps ^ barium enema is often 
“^“^t and usxmliy Imposilblo until the 
is over 1 an. In diameter The bowel 
»(ii L prepared or fecal lumps 

for polyps. If a defect is 
consistent with a polyp iho 
thfl flk. ”^®^,rncut be repeated to confirm 
rcirgery Is mrdertaken- 
serious contraindications, 
^^sbould bo ronoved By no other way 
ocamination can they be 
cancer When tholLlon 
that a ^ generally means 

BnaD ^ necessary thoogh some 

ufelv^V,^ V *^Srnold can bo removed 
At the rigmoliiscope. 

tfavQ^f laparotomy tbo snigeon 


miut find tho polyp dctcnnine whether it Is 
benign or malignant, discover whether other 
I)ol>ps are present or not and then carry out 
tho appropriate operation. In tho individual 
patient tills is often a difficult problem and 
it is not surprising that surgeons do rmt 
always agree on the most satisfactory pro- 
cedure Eiomlrution of tho colon by the 
sigmoidoscopo at tho tlirro of laparotomy 
through one or moru colotomy Incisions has 
been provixl to bo tho best method to dean- 
orutrato small polyps. 

From a practical point of view It may be 
said that two operations aro possible. In the 
first— colotomy and polypectomy —tho colon 
is opened and tho polyp removed localK A 
frozen section is mode whenover posslbfe to 
confirm the diomosis of benign an cy This 
operation should bo avoided whenever the 
polyp is bard or has a broad base since 
cancer is Ulcly to bo present 

The second operation which may be done 
U segmental resection of tho cwloo. The 
author among others, prefers this procedure 
as a routloo cm scvctuI bases Cancer Is 
relatively cominoD in these polyps, as shown 
by a series of 102 colonic polyps in oar hos- 
pital in which cancer was found in 24 per 
cent Also recuTTcnco of supposedly benign 
poKps that have been remov^ locally is not 
rare. Judd and Carlisle followed 246 patients 
from the Mayo Clinic five years or more 
after transcolonic polypectomy had been 
done. They found (definite clinical cancer of 
the colon nad developed in fifteen of these 
Local nxurrcnce was tho rule if there was 
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any rolcrcwcxipic evidence of invasive cancer 
In these patienU, in contrast to those with 
leslans oi the rectum which can bo hept 
under observatioD with a ligmoideicopo, 
iocaJ recurrence cannot bo detected until a 
very slmble tumor is present 

In a series of cases in Massachusetts 
General Hospital, thirty four patients had 
local excislcin of a nmUgnant polvp of the 
colon or rectum and nloo were later found 
to have roetastases or to have died of cancer 
Microscopic examination determines the 
prognosis since all patients with recurrcDoc 
had adenocarcinoma, grade 11 or HI Those 
with adfinocarcinoma, grade I, did well after 
local resectioa 

Alultiplc Pobpotu. la the UTical patient 
with multiplo polvposii tiisre ore hun^eds 
of pobT* scattered throughout the coioo and 
rectum The most serious variant is “polypo- 
sis en oappe when the whole colon is ear 
peted with polyps. They usuallv de^lop in 
childhood and may be associated with potvps 
of other portkau of the gastrolnte5tijai>l 
tract Jeghers noted that these patients often 
have melanin spots on the lips The disease 
is hereditary is present in male and female 
and may be transuitted either os a dconlnant 
or recessive chamcterutlc Whesicver the 
disease is found, other relatives of the pa 
tlcnt ought to be examined 

Treatment depencis upon the location of 
the polyps If the rectal mucosa is com 
pleteiy covered with poK-ps the entire colon 
and rectum will have to M sacrificed and on 
ileostomy done. If the rectum is corapera 
tivcly normal, a subtotal colectomy can be 
done and thM ileum anatiomosed to tbe 
upper rectum. Later the rectal polyps will 
be destroyed bv eh^trocottgiilstfon. Noedlets 
to say careful foUow-up ODservation of the 
rectum roust bo made for many vears 

Papniarf Adenoma. This Is i special type 
of polyp which tends to be large and solt, 
with elevated papillary folds It tends to 
spread laterally and is prone to develop 
tn^gnant degeocratioti. Mlcat»coplcally 
tiiese tumor* present a distinctive pfeime of 
villl covered with proliferating epl 


hocum . , 

While nearly 10 per cent of pol^ ore of 
thU type, the great majority ^ them oc^ 
to tbs rectum. OcctotouaDy bmvoro ih^ 
Say be foeud to tmy otbsr po^ of the 

S. In there 

1 ^ they wo located, it may b« 

Sy feel them through the 

"to 


by segmental resection including s aide 
portion of the mesentery 

Other Tumors. Lipomas may tfevelcm a 
the xubsnucosa of the colon and, by 
ing within the lumen of Iho bow^ nrotbee 
a large sul»iiucotal tumor Often they ia- 
Itlatc an Intiiwusccptiaa. They arc wltii d» 
exception of polyp* the most common be 
nlgn tiUTWr* of tiw? bowel The preoperathe 
diagnosis is often possible on the basis of a 
long history and an intussuscepting ttenor 
Oc^ionally the radlologift can demco- 
strate the t^lcal radiolucent lipoma. 

Endometrial implants aro often found ou 
the sigmoid and cecum. In the rigraoid 
colon, cndomctrioil* may produce s kb- 
stricthig deformity whicn produces symp- 
tomi of coloaic obstruction. Since the disesjo 
practically never tavolves the mucosa, radi- 
ologic eiamUiation should suggest the di*S 
no5is While x>-njptotn* are most apt to ocaa 
during tho menstrual life postmenopausal 
obslructloo may occur Pawde^bT* 
actually inflammatory granulomas aro 
true tumor* They occur parikailar^ wUh 
ulcerative cohtis and occasionally with otto 
inflammatory lesions 

The other benign Uiroor* are rare and are 
usuoDy diagnosed only bv micrwcajple dlii 
notls w the resected snecimea. Ihey fothide 
angiomai, fibromas, Idotnyomai aiid to 
cinoids. 

MAUGNAVr TUMORS 

Malignant tumor* of the colon essentially 
are rertrlcted to canrinoam. The varksu 
form* of malignant lymphoma* are enewn- 
tered rarely UpoearccHna*, fibrotarcooias 
malignant carcinoid* with metsttases, ma- 
lignant melanomas and ongtosarconiai occur 
rarely while metastatic tumars from otto 
sltflt such as the stomach or breast, auy 
produce colonic obstruction An IndicatioQ w 
the relative frequency of these tumor* m*v 
be ihown b> the fact that, during a paw 
of eleven yesu* 1300 cases of cancer of the 
colon were obierved in the Massachusetts 
General Hospital while only nine cokmic 
lympbomiLi the next most common tum» 
wore encountered In fcaiy yean Since the 
diagnosis and tieatmcnt of ^ malignant to 
moi* are essentialiy the same, regardleo « 
type, carcinoma or tho colon wiU now be 
coiuidcred as an entity 

Cancer of the Colon. This is one of the 
most common types of cancer According to 
tho United States Public Health Service 
statistics over £6000 deaths occurred from 
this disease fa 1956 and If r of th^— 
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colon and rccliim aro groupctl logcllicr ihli 
fa the mett comnKJn of llio fulal cancer* 
Tho diicaio U sKphtl) moro common in fc 
male* than In males In llw colon \shilo in 
ibe rectum ihU (rcriucncv i» rcvcruxl, ac- 
cording to Otlcnhdmcr arid Oughterwn \slu) 
conducted on exhausUvo stalUUcal stud) of 
cancer of these viscera In Connecticut 
The cause of cancer of llw colon Is un 


izKWTL It Is particular!) common, lion csxr 
in colons In\-cJ\'cd b) multinlo iwlvTXJsii or 
b> ulccraih-c colitis. In llw latter JUcasc it 
appears to origfoato from ureas of mucosal 
scarrmg and abnormal rcgcncmlioD mtlicr 
dun fitm the pseudopoljp* ulUcJi often 
occur with ulccralJ\-Q colitis. If cancer is 
^countered beforu the fourth decade, it 
usual!) ii associated one of these dls 
ease*. As noted alxnc, man) cancers ore 
beJinod to originate from udenooutous 
polypa. Swintoo and Warren believe Uic\ 
have found sound microscopic evidence of 
this origin in about 20 per cent of all cun 
cos of the largo bem cl 
S)Tnrt3nis are quite variable, depending 
opw the primary location of the tumor It 
|*hc*t to consider lesions of the right and 
Wt colon separately 

In the right cown early symptoms are 
tuaal!) vague and consist of Indefinite flatu 
Iflice or disteatioo that gradually progresses 
tofrue cramplike pain*. The picturo often 
™^ci gaUbladdeT disease so that careful 
®P*™tlan of the colon Is essential wbenever 
* gallbUdder b removed. Secondary anemia 
'■oy common since these lesions usually 
Presait a Urge infected surface that is easily 
by the ileal content*. This anemia 
is the first symptom so that anemic 
particuUrty when they have many 
^^l^ajiytes In the smear must be Investi 
pro for cancer of the right colon This 
also may be encountered vvlth lesions 
transverse colon but is rare with can 
rncmif 1 sigmoid. The ane mia Is often 
•PK. ^ fatiguo and lots of weight 

potltho for occult blood, 
tlood. At Hma the flrit 
U a large palpable 
^a^pwhapj flnt detected by the paUeot 
usGflllv f* ^ hpwel habit Is common and 
hX by diarrhea, 

ef^^il? ^ptoms differ because 

diameter of the bowel Slowly 
j^^^^^cocstijatlon is roost common, 
d*a. Pi rr^ t ^ short episode* of dlar 
Bleeding with bowel movement* i. 


common bright or dark blood being mixed 
with the feces. 

Occasionally die first symptom of colonic 
cancer is complete acute Intestinal obstruc 
Uon. T1>U Is less common when llio cancer 
U in iJhj right colon but occurs In perhaps 
10 per cent of patients liavlng cancer of Uhj 
left colon being most common when tlw 
tumor is in tho splenic or sigmoid flexure* 
Olbcr less common symptoms am those of 
l>crfonitioa or intusiusccptioa. 

Tho diagnosis suspect^ from tho history 
must bo confirmed by sigmoidoscopy and 
barium enema. Sigmoidoscopy is important, 
not olono to observe cancer* of the lower 
sigmoid, but also to visualize any pol^ 
wnJcli miglit bo present in the rectum. &j- 
nign polyps coexist wdlh cancer of the colon 
in ob^t 25 per cent of oU tho patients and 
while (Itcy ore most common near the ma 
Ilgnant tumor may be found ony’wbere 
iWughout tho colon 

TIh) barium enema stut^ Is csxtremcly Im 
yiortant and must bo mado with great care 
(Fig. 75) Even then some cancen of the 
colon may bo overlooked. Cancer of the 
cecum and oscendiog colon is notoriously 
difficult to demonstrate, but it is also pos 
sibic to mlM cancer of other portions of the 
colon. Hence If tho examiner suspects cancer 
of the cobn strongly an exploratory lapa 



Figun 75 Caicfnoco* of the colon. In ttb 
enema lUiiiy a typical oaplJiMfng type of deformity 

Ii K»a In the iipper end of tie deaceaitnf colon. Tie 
■picnic Bcinre li low ibice h had been reacted orevi- 

ooiiy tor caidnocia. 
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Figur* 75 Dktrfbotkin of cmKtocon of the colm. 
The rrUttv* percentiige of wctnora truing in vart- 
oo* «*yfr»TY>« ti shocro. The arterttl blood tupply at 
the cceon ii kJMTtcd. S — fuperur tnctmtenc- 
LIL IS iofcrior metcnterk; tXL = ikocolk^ B C s 
d;l^ calk; M C. =: middle colkr- L C == cotic 
S =: rigmoidiJ. 5 IL ^ lopartor hemorrKoidtL 


rotomy may be aecesjary at anv rate, very 
careful foIb7\7 up will be meatiaL 
Cancer of tbe cokm U most commoo in 
tbe xiemoid fierore where abcut 50 per 
cent or aS colonic cancen are found, and 
occun in order of deacendlng frequency In 
tbe ascending, descending and tnumcne 
ooicsQ (Fig 76) Tb© lesion is nearfy aKvays 
an admocarciDatna, though squamous meta 
plasia rarely may produce an epfderfbold 
carcinoma. Malignant carcinoids are found 


rarely Tbe adenocarcinomas may be subdi- 
video into several grades and, in many cases 
tbe tamon produce large amoxmti of mu 
rpld rnaterfa^ forming tbe colloid carcinomas 


Spread of this cancer occun in several 
ways by direct iafiltraticm of the wall of Ibe 
bmvel, oy intramural eutensioa along tbe 
wall, by lyropbatic or blood-borne meUs- 
tases or ^ direct desquamation of iMng 
cancer cells within the lumen of the bowd 
(Fig, 77) These factors are aH ol Impor 
Unco and- will be damonstraled tn var^g 
degrees, de pen din g on the type of the honor 
tbe length of time it has existed. Direct 
jnfiVatlaa Unoogh the bowel wall will pro- 
neritooeal carcfocjnutoris or in more 

vfKuj M the axlomtoal wiJI Intm- 
T aloea tbe widl of the bowel 

todi afoeoee pf WhHIe 
is troqo r»relv is found more than 2 

^,S^^™.tetWnlo(cor«- 



Fi^nr 77 hlctbixis of spread of caacer of tie 
cokio. The five wa)-! by vvfiioi caiKet ol tbe cifice a 
dinemktated ore E-ttenttoo ocenn kta db* 

Mood ttream, toto tbe bmpiutka, by poforiifai 
thiDugb the bewd vrtH, hv iotrcn ur al gnMtb, nd 
by (he ihcddiog cod reimplcntadoe of vUUe cefisk 
the buoes of the colon. 

seeled specimem. Four sets of lymph node* 
are involved— the cpicolic, the pericolic, tlae 
inlerroediflte and deep node*. They fot- 
Imv tbo arterial blood supply Blood-hone 
metattaw follow Invailoo of vdas b> an* 
cer Microscopic inddeocc of this invaik* 
was p r es e nt in over 40 ^ cent of all p** 
tienU having cancer of U>e rectum invati' 
gated carefuby bv Nfadisen, Dodeerty ^ 
Waugh, so that It is not surprising that 
hepatic metastasas aro frequent and earf? 
That operative manipulation mav conbrihoie 
to tumor embolization has been proved by 
Fisher and TurnhulL 

l^itTogOB mmiard, sdmioistartd at the 
time of operation, theoretically should r^ 
due© the danger due to maniEwlatkxi t* 
these metastascs. Cole has contributed Iid- 
portant oipertoentaJ data in proof of thh 
concept 

Dhoct detquamaiion of cancer calls esn 
often bo observed by cytologic studios of the 
rectal discharge following a colostomy pros 
taaal to the tumor so that it Is reasonable to 
suppose that this occurs regularly This ho 
tor is not of much importance except to the 
surgeon, who after resection of tbo tun»r 
and primary anastomosis of the colon, msy 
implant cefis in the &esh suture Ifaio sod 
later observe recurreaico at this site. 

An fanportant characteristic of canccs' of 
the colon is Its tendency to maldplidty Two 
setpan^a primary tuniors are encountered 
lurt infroijoeiitly when tho patient Is fir*t 
admitted to tho hospital. Also, tho develop' 
moot of now colonic cancer in later years is 
many times moro common the saw 
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mil colou. In jpprovimalcly 5 per ccnl of 
{utkntj his-ing colonic cancer mnlUplo prl 
rrur y rjnrcn dcNTlop. OnO of OUr pjllcnts 
ttho did not ha\T3 muUtiilo polyposis, Onolly 
had te%TQ prinur\ lesions. 

TliJi is ooo of tlfo lm[»ortant reasons lliat 
\\ angcmtim and co-u-orktri lia\o urged 
lubtotil colcctom) as the Uverap) of diolcc 
for coiKW of tlw colon, thwjftli most sxsr 
gcons sUn elect less talensivo niicmlkins for 
single tumors. 

Cancer of the colon Is umcnablo to sur 
jlcil e\tirnallcm since It uwjally grows 
slcnl) and remains localiocd for u tong 
tiioe; Wide block dissection con be accom 
pilshed N^ih rcnKAol of Insobcd adjacent 
\itccra and usua^ a permanent cokutomv 
can bo mxiidcd. Ttu: operation selected will 
depeid primarily upon the segment of colon 
hniihed, the presence or absence of such 
cQoi^lcatioQS of cancer as obstruction or 
perforadoa and tho condition of the patient 

Generally ipcjaklng, operatioos Involving 
cderiorizatloo of Uw InveUed segment of 
the bowd ha\e been discarded- Preferably 
i onentago resection of tbo colon with a 
wide section of the mesentery is accom 
ptnied by a pHnury end to-enu anastomosis 
(Fig. 78) 

To a tt a i n this result with safety tho bowel 
nnut be prepared carefully and no Important 
depee of oostructlon can bo present Mo- 
^nlca l deonstag by mild cathartics or ene- 


mas is most Important In recent yean great 
sIgnlOcanco luu been attaclicd to the rcduc 
tton of tJw bjctcrlaJ flora of die colon bj 
\adous antibiotics. There is no question but 
that dm bacterial count of the stool can bo 
ntldced significantly by many drugs par 
dctilorly l>v (Ih} nonabsorbable sulfa dcrivn 
lives Midi as Siilfathalicllno or Sulfasuxldino 
and even more dramalfcally by many of tho 
broad spectrum antibiotics such as Terra 
inycin or ncomydn. Unfortunately nearly 
total abolition of coliform bacilli not infre- 
quendv lias led to a compensatory prolifera 
Hon of virulent organisms not responsive to 
antibiotics. Thus pseudomembranous cntcro- 
collUs duo to tho S/apfiyfococcus pyogaies 
vor aureus has emerged as on extremely 
serious complication of antibiotic therapy 
Since this complicndon is very uncommon 
after dto use oi Sulfathalidino or Sulfosuxi 
(lino, this method of preparation is preferred 
at the Majsadiusetts Ccneral Hospital Neo- 
mv*cin also oppears to be relatively safe, 
while Tcrramvdn has been dangerous. 

Assuming that no element of obstruction Is 
present and a ono-stago operation is to be 
done a wide segmental resection of the 
colon is carried out Before manipulatioa of 
dio tumor damn or ties aro placed about 
tho colon near the mwih to retain viable 
tumor cells rdeaied oy manipulation of the 
growth, fircfcrably at least 10 cm, of nomul 
coloD should be rcsixded on either side of the 






Fienr, technique OF OPEN END-TO-END ANASTOMOSIS 
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rigKT* **9 Ohttructhe resccuxi of t)M A 
Rutkto dnnp ii AppUed, titer whjcfa the tinoca' bc«r 
iDf patina of tiae coim wi^ b« ovcttod with tjb« 
duatery At 4 later dale tb« coloCocr, gtocoa wiH be 
crofted. A bodted partaao of coke aod meieateiy 
i* obtaiood by thil inethod 

tumor PreUmioAiy H^tloa of the trlbutaiy 
blood veueb will reduce the chances of tu 
mar anbolL The mesentery lymph nodes 
and tributary blood vesacli are exci^ dowo 
to the superior mesenteric artcrv oa the right 
ride. On the left ride the terminal portion of 
the Inferior mesenteric ortety must bo re- 
moved with carcinomas of tbe lower rig 
njoid, while acme rurgeons prefer to remove 


the entire vesiel whenever the cartiiKm 
arises in the left colon. 

Certain technical details are of (raporUace 
to every intestinal anastomosis. The totrto- 
mosis must lie ^vithout any tenskn. There 
most bo an adequate bl^^ aad, 

preferably pulsating arteries should b« dem- 
onstrated over the cut edge of the bowrf. 
The stoma should be made hi such fashke 
diat there is an adequate lumen. Two Irrm 
of sutures ore preferred to assure a Ugi* 
eJosufo— the outer of interrupted cotton or 
slQc imd the inner of continuous Bas chromic 
catgut Finally the rent hi tbe mesentety 
must be dosed to avoid any chance of post 
opeutiv© hemiaUon of a loop of small bmvd 
T^ anajtomoiii preferably Is made in so 
end to^d fashion, thoug^l» in certain in- 
stances the surgeon may fed that after re 
section of the rf^t colon, tbe hanen of tbe 
terminal ileum is so small that he prefm 
side-to-side ileocolostoray Postoperati'cly 
the proiimal intestine must be Itept dcaao- 
pressed for several days until the patency of 
the anastomosis u established. 

TVhen the carcinoma has produced cao- 
pleto intestinal obstruction, i much more 
dangerous situation has been produced 1 b 
about half of the paticarti, the ileocecal vah'e 
Is so competent that the distended coke 
cannot dctnmpress iUelf by evacuatkjo into 
tbe ileum Hence the Levin type or my « 
the long intestinal tubes cauinot be relkd 
upon to relieve large bowel obstructioi. 
Furthermore, the distended cecom ruptum 
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Flfmt 81 Traw>me coioOaut) A Immcnc cok^lomy «an dcfaoctioa sO tbc coJoo di»Ul to it Two 

5p« ue tterwB here A, TV colon hai bero cnropktdy «lKlJed (U>d ibc end* broosia out at the nwglni « 

tedfaitedsiaa B, ta ihl* loop coWoDry a teetkn <d the traosNcne cotoo Vi bcco delhovd tod is beU lo 
pbo by t cUh tnV paued Umngh the atevotrry TV coko t* opened aloog the dotted Hoe ti soon at 
tV pottiul cavity Vi teoled off 


a comparatively low prewure *o It is et 
|®tial that colonic obstruction be relieved 
by operatioo as soon os possible after the 
patient anf\-cs In the hospital 
When the obstruction Is in the rig,ht colon, 
ptoiary right colectomy is the operation of 
thou{A a fidc-to-sido Ucocolastomv 
^ relieve oostmctlon if the Ucocccal valve 
jfb^^PPetent \Vben the obstruction Is In 
®e left colon, a ono-stago resection and 
®*ati*no*ii Is haxordous, particularly in the 
of distentioo so that the obstruc* 
ott must bo relieved first, either by cccos- 
or transverse colostom> (Figs. 60 and 

jj^^®operative results vary considerably in 
reports, depending upon material 
«^-ed and the attitude of the surgeon. In 
.uSf* P^enU studied by Allen, Don- 
wd me 323 persons with cancer of 
were observed from 1943 to 1954. 
^ no hope of cure could bo enter 
tn many because of distal metostases 
TV ^ resections of the tumor 

*^rtnlity of patients who had 
the hope of cure was 2.3 per 
til n*H . showed that considering 

iean nff^ were ahve five 

fesh.r-^^ ofwatio^ The most important 
that 06 per cent of all patients 


who hod resections for cure were still olive 
five years later 


READING REFERENCES 

Adams, R., and Panona, L. J.. ToVrcuiatli of tht 
Ccenm. New EngUnd J Med. 224 315,1941 

ABrn. A W.. TV Dov clopoicnt of SoiYCiy for CanceJ’ 
of tV Colon. Ann. Sorg, J34 785. 1951 

ADcii. AW., Donaldaon, C., Snlffen. R. C., and 
Coodale, F., Jr- Primary MaUgiunt Lymphocna of 
tV Castro- lot fifhial Tract. Ann. So^ 140 428. 
19M. 

Bacon, 11 E. Amis, Rectum, Sigmoid, Colon. Phlla 
delphla, J D Llpplocott C^pany 1949. 

Colcock, B. P I Cokutomy- Historical Role tn tV Sor 
Itny of tV Colon and Rechnn. Surgery 3i 794. 
1952. 

Cola. W H Recuirence lo Carctooma of tV Colon 
and Prmimal Rectum FoUowtiig Rejection for Car 
dnoma. Arch. Surg. 65'284 1052. 

Cole, W II Data pc eaen ted at Amoican College of 
SiirgeoDS Meeting, Stockholm, 1958. 

Dennis, C., and Earhon, K. E. Surgical Pleasures al 
Sopplementj to Klanagement of Idiopathic Ulcexa- 
tiva CohUs, Cancer Clnhoais and Arthritis as Fre- 
quent CompHcatkma Surgery 33 892, 1052. 

Flihcr E. R, and Tumbnll, R. B i IV Cytologlo 
Dqnomtiatloo and Significaitce of Tumor la 
tV Kleaenteiio Vowuj Blood In Patients with Colo- 
fccta] Caidnoma. Surg. Gynec. & Obit, 109-102, 
1055. 

Glkhrist, R, k-, and David. V Cj ConildeTntkm cf 
Patbokgical Factors InflusKhig Fho-Tear Sor 



714 


Chajt^ 20 The AmiEjrrAsy Canal 


vKtl in Radical Retectkci of I.^rge Bowel tod Hec 
tuA Icit CtitiotxaA, Attn. Suig, liB 421 1B47 
Crou, R. E Hu Sorgerj of Infancy and Cloldhood. 

Phlindelphi*, \V 0 Saundm Company 1053. 
jefhen, IL. McKntkA. V A... tftd kafx. k IL On> 
eralizinl folestinal Pcil)-poui and 5(eUcla SpoU of 
tbe Oral l>!ucoaa. Lips and CHgtta. En gland J 
Med. 24J 9&3, 1949 

Jodd, E. S Jr and CartiJe. J C Potypa of the 
Colon. Arch Sorg. 67 353, 1953 
LiQehel, R. C a^ Wangazdeen, O H Btra'd 
FunctioQ after Colcciomy for Caxscta- Pofvpt and 
Duntjcnkf*. JAALA. f59 183, 1053 
\ladMOQ, 5 IL. Doderty M D a^ Waagh, J \f 
Vroeva Isvasion lo Cajf.moroa of the Rectum «> 
Evidenced by % roens Radiography Sorg. Cyiuc. A 
Obit 99 170 1054. 

McVutrkJe, L. S and 5fcicire, F D Lneendve 
Cobiis. Beoatoory Problna cr SoloboD* ]A.XI A 
139 201 1943 

Ottenbeimer £ J and Oai^iteaoa, A. \V Obxrv'a- 
dona on Cancer of the CotoQ and Rertom u> Coo- 
(Kcticnt, Analystt Bated oo 55^2 Pnned Cates. 
New Eagland J Med. iSZ 561 1655 
Rf ps t rin . C 8 itiller C. G and Gardner C 51 
ReaoJti of Sargkal Treatment of Ukcntt^irr Coirtu 
Ann. Sorg. f33 K 1051 

S cb a trli . R- Tt» Roeotfenologic Differeoba! Diag 
nocij betueeo Cancer and Dlverticolitit of 
Cokn. Radiology 3f eSl 1010 


SLOgietoo, A. O I The Blood Suppfy of the Lixis 
Bowel wkh Rcfcrcoco to Retttiion. Sorgtry It 
328 1910. 

Spimtt, J S., Jr Acierman, L. V and Moyn C. A, 
Belabcaniup of Polypi of the Colon to CeJonic Cal' 
cer Ann. Surg. 148.082. 1958. 

Sweiuoa, O., Rhesolander H F and Diamond, L 
llirtchapfong t DbeaMr hew Concept of Etioia|r 
Operatlve Hetuhl in Tliirty*four Pattenta Ne* 
Engiaod J 5(ed. S4I;5SL 1949 

Switdoo. N \V and Doaoe W A^ The SicmSctm 
and Trentnsent of Polyps of the Colon and Rettnin. 
New England J Med. 249 073, 1953. 

Tmvll, FU CraJcAoer J S and 5LiyAard. A. de L. 
ColoRic and Anorectal Fonction and Ooetw. la- 
temat. Abstr Soxg. 96 313. 1053. 

Welch, C. EL IntafHttl ObAnsctlm. ChiaL yo. Tew 
Book PabUtbesi. 10SS. 

W ekh, C AQ^ A. W and Docalthno. 0~ Ej 
A n Appraisal of Resection of the Colon for Dnw 
bctihiis of the Sigmoid. Ann, Sorg. J 38.332, 
1953. 

Welch, C E.. MciCfttiidc, J B., and Bchraiga. C. 
Polyp* of the Retlnm ar^ Coloai and Tber Rda- 
tion to Calmer New England J Med. 347 ftB, 
1052. 

Wihcai, C S, Dale, E. IL, and Brines, O. A~ Aa 
Evaluatioo of Poiypo Ddeoted to SftRT* Baitwa 
SigjDCfdotcoptc F.ta'mlmriona Aco. J Sorg. 90-854, 
1955 


The Anal Canal and Reettun 


By J PEEaMAN NESSELROD M D 

jesnou) PeaotUA.** \ csfXLBoo. a \ orih DokoOzn, hod fti* ccDege <wd fn*dkd 
education at \orth(ceat«ra C/niceraifg WHh m exetUtrA baxic edacarii* 
fa ATvriontv X^fterdinf hU ntraical frtrimng. ha hat dacoted himstlf fo 
toUfgy end the daveiopmant of proctotcopic dnamatograpiti/ 


The all too comuKia miamanagenjent of ano- 
rectal problemi reflects a lack of imdenUnd 
ing of the fumJaxncBtal principle* involved 
in mil field of smgery To appredato folly 
the dUgru»dc pltfalU and tho proper treat 
ojeot rf anorerfal deforroitlw, diteaie* oad 
jjjwiei, a nssierv’T of anorectal anatomy and 
aemopbyriology H belp^ 

A^obmo moi ot the of telh m 
and rjhvsldan is to coadder all Iroubfcs 
the ** intestinal 

Wble.- iWlo'ican, the 
of ft. tomfoAl gu. i. n.ch 


that the rectum U frequenUy the ilto of 
seriotu disease -which is asymptomatic e*dy 
ia It* course and i* therefore dUcovered 
Ittte-ofhen too late— unless a Uwrough a 
otnination is made The neuroph>'*folog> “ 
the ansi canal is sneh that involvcmcof o» 
these tissues is promptly called to the p** 
tlents attention and. thus, to the attention 
of the physidfln. In fact, anal disease h 
much more common than rectal disease. 

Anol canal (anus) is the teTminal 
nvent of the {ntestioal tract It varies in 
length from iii cm. (to jrous f** 


Tiib /Vnal Canal and Rectum 


716 


male) to 3 cm ll Ij Iwrdtrwl pro\iinally 
by the ikntalo margin and dUtall) bv llw) 
anal \tTgc (Fig* S2) 

flcc/um ii llw liTmJnal n.'jpnctU of tlw 
f T4nii proper lU length is about 15 cm. Tlio 
rectum U bounded l^eriorK by live denUto 
margin. Supcriorlv it jolm the jigmold colon 
it anpro\inuttK die lc\tl of tlw second or 
tliird phxo of t/io tacnini TiUs funclun. b\ 
no ineans distinct U colled t1>o rectosiginolu. 

bwrcctum is a term \sliicli hoi crept into 
rtcent sarglcal lllcrolurc. It [KTlaln*, of 
course, to both anal canal and rectum The 
practical >-alnc of this term li to cmplusiic 
the importance of (he anal canal (anus) os 
»cll tj of the rectum 

Derdoumcnul Vrutumy Tlic tissues 
fcnning (ho anal canal are derived from the 
onlwyonic proctodeum and arc thus cctodcr 
nul in ori^ The rectum developed from 
the hiodgut. Is cnlodcrmal In origin Tin. 
raal plate, which earlv occludes tire anorec- 
tal cwUct, distnlcgralcs in tlw scvx’nUi week 
of fetal Hfe, Partiol or complete failure of 
or all of these complete processes re 
In congenital dcfonniUcs such os par 
«11> iniperforaUj onus (coogcnital anal 
’'tsioils) completely Imperforate onus, ab- 
Qoti^ location of the onus, arrested descent 
« the rectum, atresia of tlw rectum and 
c^iunkaticra of the rectum with Uic blad 
<1® orcthra, uterus, vagina or iwiincum- 
t»ro*i Anatomy liwl catial (anus) The 
*D»1 ctnal Is \ 5 y ana\ »\dr> not 

membrane and Is surrounded bv 
^^tonal and internal sphinctcric muscles 


which Iwld tlw anal walls In apposition and 
thus occhido llio c.uuU during its normal 
stale of rest Tlw Bbers of the anal levator 
muscles pass between the cstcmal and In 
temal sphinctcric muscles to find altadr- 
inent to tlw lateral anal walls (Fig. 82) The 
long axis of the anal canal uxtends antcro- 
suiwriorly toward the umbilicus 
The serrate dentate margin (Fit 82) 
forming the superior bound^ of t^ anal 
canal comprises tlw anal paj^Ilao and tho 
intervening anal vnlvci. Immediately ex 
temal to and slightly Inferior to the den 
utc margin ore tho anal crypts, eight to 
twelve in number Anal skin invests tbc 
component [sarts of the delate margin and 
portlull) tlw crypts. VesUgirf anal 

glands communicate with tho crypts via tlw 
anal ducts. 

Support to tho anal canal Is provided by 
the sphinctcric musculature the anococcyg 
cal body tho perineal body and the pelvic 
dlapluragm (the anal levator and coccygeus 
muscles and their investing fasdae) 
lUclum. Tho mucosal lining of the dis 
(ended rtJCtum (iw from one atmosphere of 
pressure) Is smooth except for tho three 

I irominent reduplications of mucous mem 
)nmc wlilch fonn the rectal valves of Hour 
(on 

Tlw lower (distal) half of tho rectum Is 
rotropcritoocah Tho upper (proximal) KaIF 
of tho rectum is invested by peritoneum on 
tU anterior and lattsral walls (Fig. S2) Al 
though the entire posterior rectal w’all fol 
lows closely the sacrococcy’geal curve, the 


•Mvicose 

Lw itxulinAl 
— musoilar co&t 

irculAX* onus 



, .Anal papillaa ..N, 
tdantate inQr<;jin) , 

AjiclI 

^****■•42. PUgri TnnM tki rep na eii t M tifM of rBctom tnd anal f njl (fTr rrwvl 
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loog SLris of rfie retropedtimeal portion of 
the rttctum lie* at a angle to tho long 
axes of both the anal canal and the proii 
mal portion of the rectum. Tbe*e anatomic 
facti mo of prartiinU Uaportaacf to the itu 
dent to hJs sppi9d£tkfO of bath and 

endotcoplc xtudy of the tennlna! guL 
The principal lupporti of the rectum are 
the pelvic diaphragni, the rectal itaiki and 


the mcjorectum 

Blood Supply The ringle f\ipenor hemor 
rholdal artery and the paired mickllo ant 
tofCTior hemorrhoidal orterie* provide th 
principal blood supply of the anoroctun 
(Fig. 83) The tuperior bemonholdal arter 
jj the tenrilnal branch of the iixfcrior mesen 
teric arterv The middle hemorrhoidal artcr 
jrise* ^ hypogattrlo artery and ih 
fcofcrlM bernorrhoidal artery i» Intema 
^yieodal to origin. Since the tatertuU pu 
J^dal artciy too li hypogastric In orl^ 
the tignlficflnce of the Ugatioo o 

to-pogastric arteries in additton to Uga 
^ 3 the inferior irietentetfc artery Jn ^ 
perfonnance of combiaed ab 
5^oila,pfrio»> ^ oidsetoniy am b. 


Vo»“‘ * 
ridfdbv 


^ £» pro- 
m-lWdal vebi 


and by paired middle and faderior beowr 
rholdal \einj fFig. 83) Tbo ioternal portfcm 
of the hemcnTDoldal venous plexus lies mb- 
mucosally immediately proximal to the den- 
tate margin, whQo the extern al part lies 
fubcaitaneouily immediately disuf to the 
dentate mar^n. From thi^leius the hemor 
rhoidal veins take origin Tne stn^ superfcr 
hezaonrbolcl 2 i vela is tributary to the paUl 
system via the inferior mesenteric md 
splenic veins Tbo paired middle and inferior 
hemorrhoidal veins are tributarv to the h) 
pogastric veins and thus to the caval s>‘stm. 
This nnatomic arrangement is another point 
of practical importance with reference to the 
spread of infection and of malignant disease. 

Lymphaika. The collecting veuels aniing 
from the ana) and perianal Mnphatlc plexus 
of origin are among the afferent vesMh of 
the togutoal l>'mpb nodes. These censhtuto 
an inferior p<siide or “downward naw of 
ipreadT (Miles) 

The submuca^ lymphatic plexus of ori- 
gin is pooxl> dfiveloj^ in the lower rectum 
Dot constitutes a rich neUvoric above the 
rectal columns. The rectal collecting \-esi«b 
and nodes accompanving the superior ben* 
onrhoidal inferior mcsajteric artw cosupwa 
the superior pedicle of lymphaUc collectoa 
and correspood to the *up\md *one of 
spread* ( Miles) This pedicle is the principal 
lymphatic drainage of the re ctum 

The middle p^cic or “lateral zooo of 
spread (Miles) occompanylng the middle 
hemorrhoidal arterv is thtwght to be tho 
feast tmpoTtant of the three. 

herre Supply The Integument lining the 
anal canal and investing the structures of th« 
dentate margin, together with the periaasl 
sldn, receives a somatic sensory nerve ntoply 
from the primary posterior divisions of the 
sacral and coccygeal nerve* and froffl the 
primarv anterior divisions of the second, 
third and foorth sacral nerves bv ua> of the 
inferior hcmorrboidaJ branches of this po- 
dendal nerve 

A somatic motor supply is provided hx 
the external anal sphincteric muscle via th® 
Inferior heroorrhoioal nerves and for the ami 
levator muscles via branches from the sacrsl 
plexus. The fibers of these muscles are stri 
ated- The Internal anal sphincter and the 
remainder of the rouscsilature of the tenniml 
gut. being composed of smooth masde fibers, 
receive a vlsceial motor supply through the 
autonomic nervous system 

The mucous menmraae of the rectum h 
believed to receive a visc^ supf^ 

by way of autonomic n 
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Ncuroph)uulon) TIh pr^Ltical im|>or importuncx Bnl wiUi regard to pltyslcal 

Linct of the nm’oui pluifoloff) of tin. ano diagnosis ojid tecond concerning lurgicaJ 
rertnra is iHofold \njl Icslont prmn[>ll> procfdnrci 

cioio sufficient seniory disturbance tuuall> \ntcrior to tlio distal half of the rectum In 
pain, to bring tlie patient to his physician iIil inalc He the prostate the seminal vesicles 
vthout dda) Rectal lesions on tlw. cun and duels and tlKi urinary bladder On pal 
tni> do not cause svmntoiru larK restdl |>ation tlirough tl>e anterior rectal wall, the 
fog in late discov cf) or uiliiro in discover) evamfner can rtadil) feel the prostate ffe 
of serious rectal disease unless tlvu U'skm is can also palpate the seminal vesicles if they 
adjiccnl to the Jcnialo margin Tims tlsc arc distended 

ilscQCB of the sensation of ivain in rectal Anteriorly in IImj female are the vagina, 

nmct ttj provides a treacherous pitfall In (he utenu and anlcrolatcndl) uterine ad 

the dacovcT> of isrecanccrous lesions and of neia. Tlw accessibililv of the uterine ccrvii 
cad) aj)TOplomJtic caruxroiu hsions. Tills to i>aJpation tiucugh llic rectovaginal septum 
ume alacTKC of pain scrssalkm allows llw enables the physician moro iafd> to follow 
argcoo to remove tissue from a rectal lesion llio course of cervical cilaccmcnt and dilota 
for mkroscopic stud) and to amil) electro* Hon during tlic first stage of labor 
Jurglcal methods in lisa removal or dcstnic* Exlrarectal masses in the cid-do-sac in 


ticn of pol)-ps willwul oncstlR-sla. 

These facts arc pertinent to ilic estahlisls* 
nient of four Important rules 
L The priaef^ indication for proclos 
copy b a patient 

2. Ever) patient whose hislor) provides 
«^ghiat iiulfcaUon of disease of Ukj ter 
gut b a candidate for proctovcops 
* V) ph>-sical csamlnation is complete 
proctoscop) 

i Evoy candidate for proctoscopy har 
^ t serious lesion until the contrary is 
PTOied. 

Spaces. A surgical space is poten 
^ but can bo cstabllslied as a reality 
formation or b> dissection Then? 
-ri such spaces about the unorcctum. 
,^ 4 ^j ^‘‘J^oiTCtal spaces Ho beneath tin? 

j oiipbragm and ore tlicrcforc Infra 

The two pelvirectal spaces 
w4vir. ® rctrorcjctal space lie above the 
luprudia 

rurglcal anatomy and rcla 
the anorectal surgical spaces are 
Fignro 84 

ib ruafA^ relations of the rectum to 
«lShboring rtiuctures ore of practical 


cltlier sex arc accessible to palpation through 
tlio anterior rectal wall Nodular masses In 
tl»c cul-dc-iac may be “drop" metastoses 
from an abdominal malignant growth. This 
anatomic rclatlonsliip Is of further practical 
importance In that tho anterior wall of the 
prosJnuI ludf of the rectum, above the level 
of tlic pcrttorwal rcflcctioa, provides a proper 
site for drainage of on obsc^ in the cul*de* 
sac In tho female patient such on abscess 
con be drained vaglnolly through tho pos 
Icrlor fornix. 

Tlio important structures lying lateral to 
the rectum ore tho potential pelvirectal 
space, die pelvic diaphragm, the sacrospi 
nous and socrotuberous Hgaments, the ischial 
spine the sacral plexus and the pirifonnis 
musde 

An abscess In the pelvirectal space will 
thus encroach oo the rectal lumen fr om the 
Involved side. 

Of the anatomic landmarks lying lateral to 
tho rectum the Ischial spine Is the most 
prominent It serves to guide the examiners 
anger to the immediately adjacent region of 
the greater sdatlc foramen where tho sciatic 
plexus and tho piriformis muscle He. 
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IcQg axis of th« retroperitoneal portion of 
tbe rectum lies at a right angle to the long 
axet of both tbe anal canal and the proxi 
mal portion of the rectum. These anatomic 
fact* are of practical importance to tho rtu 
dent in hi* appreciation of both digital and 
endoscopic study of the terralnal gut 

The principal supports of tbe rectum are 
\ht peMc diphra^ tbe rectal st^io and 
tbe mesorectmn 

Blciod Supply Tbe single superior hemor 
rboidal artery and the pdred middle and 
inferior bemorrboldal arteries provide th© 
principal bbod supply of tbe oiKipectum 
(Fig- 83) The supo^or berooirholdal artery 
is tbe terminal br^ch of the inferior tncsen 
teric artery The middle hemorrhoidal artery 
arises from tbe bypo^tric artery and the 
inferior bemorrhoidal artery is intenwl 
mdHMM in origin. Since tlie internal pn 
Smdal artery i°n hypopi^c in origin. 

otrdcal rigniScaDCo of tho iignaoo of 
^^WtHriorie,, in addlHon to 
to Morior moaontoA artaj^ 

i^^fday prfonnance of combined a^ 

"‘tSo'S’S^gc- Vcriooai^o ia ^ 


and by paired middle and inferior hrnvr 
rboldal v'cias (Fig, 83) The internal pottkn 
of the bcmonnoldal venous plexus lies mb* 
raucosoily immediately proximal to the den* 
tatc margin, while the externa! port bet 
subcutaneously immediately distal to the 
dentate margin. From tbi^lexus the honor 
rhoidal veins toLe origin. Tne single superks 
hemorrhoidal vein is tributary to tbe portal 
system via the inferior mesenteric sod 
splenic 'k'eins Tbe paired middle and ioferior 
hemorrholdsil veins are tributary to the In 
pogastric veins and thus to the envoi system. 
This anatomic arrangement is another point 
of practical Importance with reference to the 
spread of infection and of malignant disease. 

Lymphatics. The collecting voieis arisJai 
from Um anal and perianal Ivinphatic pfemt 
of origin art among the aflereoi ves^ of 
tho Inguinal lymph nodes. These comtitute 
an inferior or “downward zone of 

spread {Miles) 

The submucosal lymphatic plexus of cri- 
^ is poorly developed in tbe lower reefaso 
out constltuta a rich network above ^ 
rectal column*. Tho rectal coUectiog vwot 
and node* accomponylng the superior he^ 
oirboidal inferior mesentirtc arterv comprite 
tbe wperior pedicle of lytnphatk: colteaoo 
and correspond to the “upward nxtt of 
spread (Miles) This pedicle is the print^P" 
ly^hatlc drainage of the rectum. 

Tbe middle pedicle, or "lateral xcg>ed 
spread' (Miles) accompanying the 
bemorrlioldal arterv is thought to bo 
least important of the three. 

Ncn-e Supply The integument lining tbe 
axud canal and investing the structure* of the 
dentate margin, togette with the 
skin receive* a somatic sensory nerve *vrp}^ 
from the primary posterior diviiiorts of tw 
sacral ana coccygeal nerve* and from tM 
primary anterior divisions of tbe secos^ 
third and fourth sacral nerve* by way of the 
Inferior hetnorrhoidal branches of the po 
dendal neivo. 

A somatic motor supply is provided f« 
tho external anal iphtnrteric muscle via the 
inferior hemorrhoioaS nerve* and for the anil 
levator muscle* via brandic* from the sacral 
pleocus The fibers of these muscle* are sri 
atod. The intcnsal ana! sphincter and the 
remainder of tbe mnsculature of the terminal 
gut, being composed of smooth muscle 
receive a viscCTal motor supply through the 
autooomic nervous system 

Tho mucous memtjnmo of tbe rectum is 
believed to receive a visceral sensory suppv 
by wav of autonomic nerve* 
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nion to all tho ordlmuy fomu of anorectal 
Inflammatory discaw Stage III iho flnal 
lUCc, will be dhcimcd separately under 
ea<i of the coUtia presented. Thus each of 
the common disorucn which have been 
listed Is fa reality a manifestation of anal 
infection It Is a common occurrence for 
patients to present anv combination of iIm^ 
disorders as the result of anal lofccUon 

HEMORRHOIDAL DISEASE 
Hemorrhoidal discaso pertains to any and 
til manifestatioos of hemorrhoids. Hemor 
rholdi, fa turn, arc vascular tumors rnadc up 
of infected varices favolvfag a part or all of 
tho bemorrhoidal sTcnoui plexus (Fig. 66 
K ai>d B) 

Meotkmed frequently as causes of ban 
morrhoids arc such factors as heredity oc 
capatloQ erect posture of man, lad, of valve* 
fa the vefas of man, portal obstruction, 
strain^ at stool pregnancy and parturi 
tion. Tneso factors, wnalever their faipor 
tance may be, serve only os contributing 
causa of bemorrhoids. 

The prfadpal etiologlc agent fa bemor 
rfaoidal disease is flual fafectioQ 
The third stage of an-Tl infection follows 
upon favasioa of perltuul and perirectal 
th*ua by infectious material from too boxveL 
Tho Donnally thin walled hjcmorTbaldal 


venous plexuses are thus subjected to peri 
phlebitis cndophlebitis and further th fanfa g 
of (iidr w’olls vvith resultant dilatation fa 
varying degrees 

llcmorrlmidal disease may vary from on 
asymptomatic, chronic inflammatory reac 
tion seen only on microscopic study of the 
tlssua to an acute disabling episode char 
Qctcrizal by severe pain, edana of anal tis- 
sues, multinlo thromtxacs gangrene slouglv 
ing and ulceration cosily recognized oln 
ically 

Palo is a prominent symptom of an ex 
Icmai thrombosed bonorrhoid, as one might 
cjrpccl in view of the somatic sensory nerve 
supply of anal tissues, and is directly pro- 
porliooal to the amount of tension within 
ibo tissues. Tho *1003 lump* of which the 
patient complains is due mostly to the clotted 
blood beneath the anal skin. 

Bleeding occurs f r om a thrombosed ex 
tcmal hemorrhoid only when the overlying 
skin has undergone erosion with rcsuftxut 
partial or complete extrusion of the dotted 
blood. 


Tbe symptoms suggestive, but by no 
means palhogDomonic, of internal hemor 
rhoidi are bleeding and probnision. Tbe pa 
tient may observe fresh blood on the toilet 
tissue fa the water fa the toilet bowl or oa 
his clothing. This, bourev'cr is of ocadeciJc 
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The tacnnn and coccyx lie pofterlor to 
the rectum Between the xacrum and rectum 
is a potential space known as either the 
retrorectal space or the presacral space (^Flg. 
84 B and C ) Any mass In this space Inflom 
matoiy or neoplastic, if It be of sufficient 
size will tend to obliterate the hollow of 
the sacrum and will encroach oo the rectal 
lumen from behind. 

The examiner can easily palpate and 
manipulate the coccyx by means of the ox 
amining index finger and the thumb He con 
then sweep the index finger lateralK and 
anterlorl) to follow the lacrospinoui llga 
ment to the ischial spine and the sacrotu 
berous ligament to me ischial tuberocitv 
The findings mav bo of significance pertain- 
ing to coccygodynla and/or to otherwise 
unexplained pain which the patient rtiinL* 
is “rectaT In origin 

ETIOLOGY AND PATHOGENESIS OF 
ANORECTAL INTLAmUTORY DISEASE 
The principal underlymg cause of the 
comm on anorectal tafiammatory diseases. 


such as hemorrhoids, anal fissure, anal tb- 
sceu anal fistula and anal steaosis which li 
spontaneous in origin, is tmal Infecticn. Ansi 
infection pertains to Ae orderly seqoence d 
events occurring in the development of these 
entiho- Anal crypts annl du^ nnal obrA 
and adjacent blood vessels and lympnailcs 
are the anatomic structures involved in thh 
process. 

Anal infection can be divided into stago 
(Fig. 85) 

In stage I infectious material from the 
bowel content invades one or more anal 
crvpts and the tiny vestigial anal docti and 
glands attached thereto Thus, Nature pro- 
vides portals of entry into the perianal cal 
perirenal tissues. Neither ciyptitls ncr 
trauma plays an essential role. 

In stage II infection is cairled Into the 
perianal and perirectal tissues indirectly hr 
way of the l^phatlcs or directly threwp 
breaks in the continuity of the giand-dnet 
structujo resulting possioly from overdisten- 

rinn 

Stages I and II of pnal infection aie cod' 


iriAci X 

Pxil* ct anal ovp^ 


y , «rL»l orvrt MTVW 

1/ aa a 

y I anal duct 
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a diracdY vtatraaka m 

duct Kructura 
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fiMUT* anal ri«ui« anal 

apUlA «nla»S*d anal 

risdOa anal 
^riacula anal 

^ K anAl 


Gcal 




ap«n,anal 

rrpreaffltmaoo d anal infectwi (N««drod. J Pa 


Flftffs S6 


Tilt Aval Canal anu Rlctum 


721 


mail of licmorrlwldj b threefold live dc- An anal fisiuru injy bccomo kufRdcnU> 
jtnicUoo of all external liemorrlwltlal tissue quiescent to cause little or no discomfort^ 
in inlcraal honorrhoidal tissue and all anal ^Wng rise to tlu) erroneous conception of 
cqpti, la Wcw of the clioJoglc importance spontaneous IwaJing 

of anal Infection TImj diagnosis is based upon the almost 

Tbere arc Uuec indications for adequate paU«>gnon>onic history of cyclic anal pain 
nirgical treatment of hcmorrlwldal disease related to defecation and upon demoostra 
repeated altacU of “painful hemorrlKilds,* lion of tlte lesion (Fig. 87 A) 
bleeding uhleh may bo responsible for hypo- Gentleness in the lundiing of anal tissues 
dnTHDic anemia, and annoying prolapse of in llw presence of on acutely painful lesion 
tntemal hemorrhoids. Anx one of these alone U mandatory Careful separation of the mar 
b a saffldent reason for surgical treatment gins of the onus uill disclose at least the 
Tbo great malorit} of bcmorrhoidal prob- distal part of the lesion Eiposurc of the cn 
lemi requiring surgical management are tiro figure Is often difficult because of the 
amenable to a Ilgaturc-cxclsloa typo of hem- accompanx-ing ana! spasm, 
onboldectomy (Fig. 88 C) which in the WTict iIkj outlet is relaxed os the result of 
hands of the cipcricnccd surgeon is a re- reglorul ancsll>csla, the margins of the fissure 
nurtaUy flexible procedure For the patient can be retracted t*asily revealing the pres 
whose hemorrhoidal deformities Involve the once of a definite ulcer Figure 87 A calls 


entire drcumfcrcncc of the anorectal outlet, 
an »mputaU\-c-plasUc procedure Is Indicated. 

AWL FISSURE 

Ahhougb on anal fissure appears to be a 
vui In tbe anal skin it Is m reality on 
Djk*r Inxiilving tbo entire thldmcss ot llie 
lUn of tbe anal v.-all usually the posterior 
uwl vrall, and ly'hJg iho long axis of the 
snal canal jFIg. S7 A) 

chief etiologic agent in anal fissure Is 
Infectioo, the fint two stages of which 
w-e bom described. Infectious material 
^ring gained entrance to anal tissues. In 
fcctloa can localize superficially in the sub- 
cu t a ne ems tissues, inviting dissolution of the 
anal skin (stage III of -Tnat Infcc- 
Jkm) Toe resulting in the anal sldn 

is in anal ulcer Failure of the ulcer to heal 
^OTtaneoisly or to respond to palliatixe 
tioabnent is due to the eooUnuous meeb- 
aaiiin of anal Infection 
*1^ characteristic symptom of anal fissure 
^xlic nain of varying degrees of sex erity 
^tbted by defecation and uuUng from sox 
^ minutes to several hours The pain is 
1 ^ spasm of the anal sphincteric mus 
and endures until the musde Is 
^Sued. Since muscle fatigue is 
l^nled by a subsidence of anal spasm, 
welcome relief from his 
^ occurrence of defecation. 
AddtiW lymptoms are sUght bleeding 
and a gradual trend toward constl 
result of fear of painful 
p.fr some instances of prolonged 

fissure, there may be 
dlsccnnfort, headache, irritabilitv 
uervoosnesi. 


attention to on enlarged anal papilla prox 
Imal to the fissure Immediately beyond the 
distal border of tho fissure thw may be a 
piling up of sUn-coxered tissue beneath 
xxhlai is frequently found a shallow pocket 
Tills structuro con^tutes a sentinel tag, so- 
called because it seems to stand miard, os it 
were, at the distal border of the I^oo 
DlficrenUal diagnosis necessitates coadd 
cratioo of a simple anal obradoo, specific 
venereal lesions such os chancre and chan 
crold, a tuberculous ulcer the ulcer of agnm 


SantancI taq 
T — Fuiure 

1 r 

— Enlerqod 
anal papilla 




Figtur 87 AnJ fi«re. A, Portoior anil flaure 
B, Am] Sssore rxri i rd . C, XlulCtpIe oyptDtDDiy com. 
plated. 
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Interest, becuuse a lerima lesion must always 
be cimiidered the souroo of the blood until 
the aintrary Is pro\‘C(L The loss of blood 
from intenul hemorrhoids at any one Ume Is 
of UtUe significance compared vrftb the sum 
mation of inch losses of olood over a period 
of time, leading to hypochromic anemia. 
Protrusion or prolapse of internal heajor 
rboids occurs initially ^ defecation and re 
cedes spontaneously In time the prolapse 
may occox with other forms of abdominal 
stralnina, such as coughing and lifting Digi 
tal reptacement of the prol^tsed hemor 
rholds become* ncceuan. Ultimately 
barring corrective treatment, the internal 
heraorrhoidal tissue remains prolapsed con 
stantlv resuitiDg in a discharge of blood and 
mucus which is irritating to the anal sLin 
and whiiid) stains the clot^g. 


Diagnosis in anv anorectal problem de 
pends on careful and meticulous perform 
ance of inspection digital palpadon and 
proctoscopy In the presence of an ouquis- 
itely painful anal lesino, proctoscopy is de 
ferr^ until suitable anesthfisia Is provided 
usuallv at the time of surgical intervention 
A IhromboMd crternal hetnonhold is 
found at the anal margin as a tender Uuisb* 
CBlored iweUlnt The overlving skin is tease 
DiSereotial diagootis of external hemor 
rholds require* consideration of anal epitbe 
Hama, coodykana latum coadvioma ecumin- 
atum and sentiael tag The slightest doubt 
caHs for biopsy 

Internal bemorrboids are not visible on 
extmnal inspection imleu tbev protrude or 
unless the anal margins can be easdv re- 
trach^ They are not palpable except when 
Indmi^on is present as the result o! a recent 
faffarnma tory proccsi Internal hemorrhoids 
can be visualized readily b\ means of an 


anoscopo or a proctoscope and are seen to 
be covered by a velvety rectal mucosa. Hem 
orrhoidal tissue both external and internal, 
if commonly arranged in three groups one 
oo the left, one oa the right posterior and 
one oa the right anterior (Fig. 86 B) There 
may bowmer bo such erteosivo invoKie- 
raent of the beroorrboidal plexus that hemor 
rboldal tissue is arranged around the eotiio 

elroimfermce of the 

Acute- bauorrhoidal disease 

^^the beroorrboklal plexus 

thromboses surrounds the anal 

ihg dlsabltog pain- In the 
”*^*°*^f the ring of bemorrhoids 


hemorrholdi The internal hcmorrhoidsl tb- 
sue is edematous and may present discolors- 
tiofl ulceration and gangrene in stryatg 
degrees and combinations, Tbo term rtm- 
gulatod hemorrhoids,* often applied here, 
may lead to the belief that the strangulatioa 
is due to spasm of the sphincteric muscult 
turo. Actur^ the exomioing finger can be 
inserted easily into the patient i anal anal, 
showing the absence of auol spasm. Ihe 
sLrangumtkm is due to blociage of the in- 
Icsriir hemorrhoidal varice* w numerwa 
thromboses 

Internal hemorrhoids should bo differen- 
tiated from enlarged anal papillae sesiQe 
and ncdiculate polyps and carcincma. Anil 
papillae arc invested by skin ralber than by 
re<^ mucosa, can be shown to arise from 
the dentate margin and are sensitive to psh 
sttoult The micTOseoplc study provides tfce 
final word with regard to neopiosm- 

Protruding Intei^ benjorrooids require 
differentUdM from an enlarged anal wqjfli* 
with prolapse a pedicnlate polyp ^vim ^ 
laps© and rectal proltpse dthiar partial or 
complete. 

The rfmplest management of a tbromboKa 
external bemorrhoid seen %vithia twenty four 
or forty-eight boun is indsioD of the over 
lying anal sVin, permitting eitrusioo of 
dot^ blood. Relief from pain is usnaUy 
prompt because of the release of tensicc 
within the sensitive anal tissue*. Such in- 
cisioa, however is commoniv InadeqoitB, 
favoring the fonnatloo and retfintioo of *&• 
other ooL 

Excision of the thrombosed bemorrheid, 
croploying infiltration of procaine to pro- 
duce local anesthesia. Is a more latlsfacton 
method. It entails of course, postoperstue 
care. 

in the instance of an acute disabling at 
tack of herocrrhcrfdal disease, conservative 
management, Le., bed rest, loe pads aM 
anodynes is preferred. The risk of surgfcaJ 
interveatian, when the tissue* are edematiaa 
and are host to numexouj sm al l , infected 
tbrombf is great, chemothfixapeotlc agent* 
and antibiotics notwithstanding. 

Since sderotberapy £s applicable only to 
internal bemorrbol^ tissue, it cannot 
ctBjsidered a curativo measure. Too thb 
method entails some risk. For these reasons 
the use of tnjectkm treatment should b« 
limited to the patient whose problem is 
persistent bleeding from inter^ betoor 
rboids and for whom adequate surgical 
treatment is contraindicated. 

The objective in adequate surgical tr**i 
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TTirobbinp pain and iho cUsilcal ilgns of 
acute inflanunalion render the diagnoiii of a 
nipoficial ahsccu ratlnn' caa\ 

The dhco\cr> of a dcci) (aupradla 
phragmadc) abjccis depends upon a cartful 
digital examination of Uic patients rectum. 
K dough)* PAcllinR Is found encroaching 
on the rectal lumen. 'Hw sx^clling Is posterior 
m the Instance of a retrorectal abscess and 
lateral la the Instanct of a ptMa*clal ab- 

An) draining sinus K ing In anal |wa anal 
or poiaeal skh» must l>c considered to Iw a 
secinMlar) opening of on anal Bstula until 
pemed otherwise The opening max bo bor 
dered b) manulation tissue and the sur 
rounding sl^ Is discolored. Tlw opening 
nut) be found in scar lissuo Too it ma\ 
appear to bo healed. Multiple openings arc 
not UDCommoru 

Careful bldlgital examination res-eals a 
firm, subcutaneous “cord" kading from the 
duos tou-ard the anal wall In realit) tho 
cord leads from its primarv source In the 
dentaie mai^ to the opening in the stin 
Tba cord of tissue Is the fistulous tract or 
tabe (Fig. 83 II) exact origin In the 
oeDtite margin con bo palpated If there is 
nifflciait scamng. The distal exomlnaHoo 
auiy rev-cal also a submucosal cord arising 
at the level of the dentate margin and cod 
in a puckered mucosal scar This proccu 
represents the Internal limb of on anal 
(Fig. 88 D) 

Direct vinmlimtiog of tho dentate margin 
may discloso pus oozing f rom tho tnvolved 
CTypt M suffident deformit) from scarring to 
“enhfy the guilty crypt 


Tlic use of probes In exploring tho fistu 
lous tract should bo postponed until the 
time of surgical treatment 

A suiJcrficial abscess arising posterior to 
tire aniu mtul bo differentiated from an 
acutely Inflamed nllonidal cyst The presence 
of om. or more pilonidal openings may facill 
tafe (he diagnosis 

Draining sinuses which are pilonidal hi 
origin have been found lateral to and an 
tcrior to tlie anus. 

Perineal sinuses require consideration of 
disease and/or deformity of the genitouri 
nary tract 

Multiple draining sinuses, especially when 
no anal origin Is found suggest the possl 
billty of hldmdcnltis suppurativ'a Inv'olvdng 
the perianal apocrine glan^ 

OslcomvclIUs of the pelvic bones may oc 
casionallv explain a draining sinus in the 
anal or ponx anal tissues 

Eltlxer a true sinus or a fistula can result 
from a penetrating injury The history of 
course is Ivclpful in such instances. 

SacrocsxcygcaJ sinuses originating in pre 
sacra] tumors and cysts ore rare but must be 
considered. 

An abscess requires drainage. The choice 
of a point for in els ton is important If fluctu 
atioQ is present tho incision should bo made 
at that point but in addition, it should be 
aunrled as near the anal verge as possible, 
without damage to sphincteric muscle in 
order to shorten the resulting fistulous tract 
Overhanging sUn should be excised to pro- 
vide adequate drainage 

In the case of a pelvirectal abscess, with 
or without involvement of tho ischiorectal 
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ulocytic angina, ectropion and anal epltbe- 
lioom. 

Some relief can be had by means of inch 
poHlativ'e meaiures as hot packs litz 
onai hygiene and anesthetic ointments Cure 
however depends on adequate surgical 
treatment and proper after-care The sur 
^cal procedure comprises wide exdsioo of 
UM5 ulcer including the underlving anal 
crypts the enlarged anal papilla and the 
sentinel tag (Fig. 87 B) 

The anil crypts in the remaining quad 
rants should be destroyed by means of ex 
teriorizatioa (multiple ayptotonry ) as a 
prophylactic measure (Fig. ^ C) Adequate 
surgical treatment is aimed not ont^ at de- 
struction of the anal fissure but also at 
avoidance of further anal InfecUou 


ANAL ABSCESS AND ANAL FISTULA 
Anal abscess and anal fistula are not sep- 
arate entities. The former Is a stage in the 
development of the latter Thus there is 
ample logic in Buies presentation of these 
sobjects under the same heading 
Anal fistula is a tube mfiarnmatorv in 
origin, having its orimarv openmg in an anat 
crypt The leconoarv opening, or openings 
may lie in anal, para-anal or perineal skin or 
tit rectal mucous raetobrone (Fig 88 H 
and D) 

Anal sinus is a tube infiammatory in 
origin, having its primary opening in an anal 
crypt and ending blindly In para anal or 
panurectal tissue Obviously a sinui has no 
secDDiiaiy opening. 

Pnsper undentanding of the accep ted defi 
nitiooj of 'fistula" ana 'linus’ should ob- 
viate farther usage of such misleading tertni 
as “blind Interrud fistula," “blind otieraal 
fistula" and "incomplete fistula." 

thief cause oi anal shsceii and of the 
re^tant anal fistula is anal infection, the 
earlier stages of wddeh have been described. 
Thus, infectious material gains entrance to 
para-aaal and pararectal tissues (F1^ 85 B 
and A) Although the anal ducts and glands 
lie supesficiilh in anal subcutaneous tissue 
they are occarionally diffidently complex in 
rtructnral arrangonent to «^d into the 
nrecrfidal faidcull of the si^cteric roos- 
Also 

communicate with a cry^ of Uei^kiifan 

ororimtl to the roucocutoDoons 


tbo tissue* of any or all of die potential 
parnrectal spaces abovo the pehic dls- 
phragm (iupradlaphra^atic spaces) 

Such contributing facton as ar^tfgrA- 
variations virulenoo of the hifecting or^ 
isms and resistance of the tissue* of the nort 
no doubt play a role in determinioa the 
clinical course and manifestatioas of the io- 
fiammatory process 

The acute phase of sta^ HI of anal infec 
tioa pertains nero to abscess formatioD (Fig. 
8S B and F) This phase soon passes into s 
chronic phase by one of thrw roetboeb 
spontaneous rupture of the abscess, iodskn 
for drainage of the abscess or spontaneoca 
retrograde drainage of the abso^ threu^ 
its crypt of origin (Figs. 85 and 83 C zm 
C) ]^ther of me first two mothfxls resalti 
in the establishment of an anal fistula (Fig. 
88 D and H) The third method determiofis 
an anal sinus. 

The abscess can involve any or all of die 
anorectal turgicnJ spaces Likewise the re- 
sulUnc fijtulcMJ process esm have ooe or 
severm limbs and one or several saccodsri 
openings An intereal limb has its secondary 
openiog, or openings in rectal mucosa (Fig. 
88 D) The secondary op»ening, or openioft 
of an external limb Lie in sltin (F1& 88 H) 
Throbbing pain U the outstandinz oao- 
plaint when the abscess involves anal, para- 
anal or perineal tiisu« since these tif*u« 
have a somatic sensory nerve supply 
an abscess con iavolvo a part or slU of w 
ischiorectal fossa, and is ccmildeired to bo 
sopeificiaS becauie St is betow w inC«to 
to the pelvic diaphragm. 

In the instance of a abscess involvmg 
a supradiaphragmatic space or of a sabmu- 
cosai absa» pain is entirely absent early ^ 
the course of the broubJo or is present 
as a vague discomfort in the region of w 
rectum. Pain is not prominent until iho 
process involves Infraoiaphragmatic ti^c* 
possessing a somatic sesuory nerve suppJv 

The patient iurboring a deep abscess h 
acutely llL Ho presents chflls fever and * 
generalized malaise. Until ho develops locah 
ized pain “in the rectum " tbo diagnosis li 
liJtrfy to remain undetermined or in error 

The chief complaint of the patient who 
harbors an anal fistula is periodh^ jpontane- 
oos drainage by way of the secondary 
ln& with prompt relief of any discomfort 
w&ch exists immediately prior to the drain 
age. This safety valve mechanism 
diverts a recurrence of the initial acute sh* 
tceu. 
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jtJ the little finger and firull) the Index 
jgcr can be paued. 

The treabtjent of acquired contracture b 
re\-cntl\-o uhenever pouiblo In routine 
Btopcrati\e care and in the care of Injuries 
I anal tissues, the surgeon must leam to bo 
»stanll> auare of the probabillt) of con 
■acturo and must therefore make cwry cf 
wt to present such a complication. This 
idodei separation of wound margins dig! 
il dilation. Irrigation of sseiundi and sita 
Lit}w_ iiilj during the first sseck and at 
reqaent intcrs'als thereafter until healing is 
■omplcto and satisfactory 
The corrccth'e treatment of acquired coo 
ractore is surgical. Anal skin and subcu 
ancoos scar tissue are Incised radially at one 
n more points until ample room is provided 
n the anal canal All anal crypts present 
ue destroyed by means of exteriorization 
(ayptotnmy) (Rg S7 C) Thus dreum 
ferentially arranged scar tissue is broken up 
by multiple radJal Indskms, The correcticn 
<!^tablUhed here surgically must be main 
taioed during healing by means of mctlcu 
^ postoperativ'c care. 

BENIGN RECTAL STRICTURE 
Benign stricture* of the rectum may be 
eimer cxogenltal or acquired, the latter in 
ton, may be extrinsic. Intramural or Intrinsic 
in origm. Any extraicctal process, uhether 
Mixoplastic or inflammatory can encroach on 
me rectum with resultant aarrowing of Its 
bnneL In these Instances, however the 
mnros a is usually Intact, being in 
volved ooly leooodarily when there is raa 
egnaot Invasion of the rectal walk Benign 
which are intrinsic in origin may 
^ the result of Inflammatory of 

of snr^cal procedures or of nulla 
ton tbera^ 

^^Bght of recently acquired kuowl 
the most common cause of Inflamma 
stricture Is the vims of venereal 
(lymphogranuloma vene- 
^ the name implies, thU entity is 
•cn« rj ^ origin- Since the lymphatic droin- 
^ ot the external gmltalla is inguinal in 
^ a primary lesion of the external 
the male or the female is followed 
W liJgulMl idenlti.. In tho femain 
>aton I, UUly to bo 
Aj . JiTli ^ ™gta« or on Ibo cervii. 

Ibe toc^ l^pljaUc, dtbor by wav of 
*^itDnHh tK- , tottpyasinal teptum or 
“Sir bgaroontj (rectal 

In the mj. It 1 , ^ 


Infcctiun may travul along the urethra Into 
tlio lymphatics of the prostate and thence to 
the rectal absorbents by way of the rectal 
stolid In cither sex Inlection may spread 
ccphalad from an anal lesion, through lym- 
phatic vessels which connect the anal ab- 
sorbent plexus with tiut of the rectum 
Lvmphatic stasis In the presence of infee 
lion favors the growth of fibroblasts. The 
fibrous tissue thus formed undergoes con 
traction. The rosultant inflammatory stric 
lure occurs usually in the lower half of the 
rectum- Tho Frcl test and a complement 
fixation lest arc established diagnostic pro- 
cedures. 

Surgical procedures are often necessary 
but the rcsiJti arc disappointing The newer 
treatment of venereal lympho^anuloma in 
dudes such antibiotics as Aureomydn and 
chloramphenicol 

However drug therapy has thus far 
proved uselcis once deforming stricture has 
occurred. For adv’anccd rectal stricture the 
best plan appears to be to establish a per 
maoent colmtomy and then, if necessary to 
remove the rectum by means of a combined 
abdominopenneal operation. 

RECTAL PROLAPSE 

The terms probpsus and proddentia— 
meaning a Calling down— ore synonymous. 

Buies classification of rectal px^pse is 
both simple and loglcak He divide the types 
of prolapse into those which are visible and 
that which Is concealed. The visible prolapse 
may be partial, consisting only of rertaJ 
mucosa (Fig. 90 A) or comple^ invohlng 
oil the lav'ers of the rectal wall. In the first 
degree or complete rectal prolapse the wtiD 
of the ono] canal is ev'erted too so that 
there Is no groove or sulcus surrounding the 
protruding mass of tissue (Fig. 90 B) In 
complete prolapse of the seexmd degree the 
anal structures retain their nonnal positions 
accordingly there exists a sulcus entirely 
surrounding the prolapsed gut (Fig. 90 C) 
CoDcealed rectal prolapse (complete pro- 
lapse of the third degree) is an intuxsuscep- 
llon of the upper portion of the rectum and 
rectosigmoid into the lower portkm of the 
rectum 90 D) 

Tho chief underlvlng factor in the eti- 
ologlc background of rectal prolapse is an 
alteration or defect in the supporting struc 
hires of the anorectnm. The eidting pqiupt 
are mechanical strain, disease and Injury 

Partial prolapse must be dlffereiUated 
from hemorrhoidal prolapse* in many in- 
stances tho two condition are 
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tncL B Fistuktocnr cacrcpleted d««7 ImH cf fiitwlm 
tnct ij^S ic bcae of wocnid. 


fossa, drainage ibouid be established 
through the ischiorectai fossa and the peKlc 
diap^gjn oa the invotvod tide rather than 
threm^ the rectal \vall In the instance of 
a retrorectal abscess drainage sbo^ tw 
established on either ride or the- aiMCoc 
cygesl ligament and as near the anus as 
possible. Fistulotomy should follow in four 
to seven days 

The treatment of anal Hstuia is 8stQlotom> 
whith entails laying open the entire tract 
from its primary source to its sccondarv 
opening smd exdsicsi of overhanging mar 
gins (Fig. 89) An essential requirement Is 
adequate relaiation of the anal outlet, best 
provided hy means of sacral anesthesia. 

The praference for fistulotomy rather than 
for fistulectomy is based upon the foDowing 


CQOslderatlonsJ , , ,, , 

1 Fistulotomy follows togicaliy upon the 
conception of the patbogenesii of amd fistula 
u has been presented. The same can be said 
of fistulectomy but ^ . 

2. Fistulotomy h a much less ertenslve 
,„nHcaI procediire than is fistidectamy and 

the tlsi^dnep to d» Mom 


quires a covering of granuiation tissue. Sai 
ring following this procedure is modi fco 
dnm that following fistulectomy 
4- Fistulotomy necessitates the sedioEiiaf 
of only those fiber* of sphinderic moscub- 
turo which ore superficiai to the firtukra 
tract 

Hero, perhaps more than in any other 
problem of anorectal lurgerv nirticnioD 
postoperative care is numdator> 

ANAL CONTRACTURE (STTNOSIS. 

STRICTURE) 

The (ermi ana! contracture anal iteaw 
and anal stricture pertain to narreming of 
the anal outlet (anus) 

Anal narroyving can be congenital m ongia 
or acquired. 

Congenital anal contracture or itenosfi 
results from partial foilore of dlsintegnti® 
of the anal plate in the scyenlh week of 

fetal life 

Acquired oootracture can occur as a mefi- 
festalion of anal infection, either alone or io 
conjunction vrith other clinlcftl fonns of *n« 
infection such as hemonboids, anal fissure « 
as\oi fistula. It can develop « a result of t 
penetrating mjury and can occur as * oast* 
plication foDovving anorectal surgerv 
The mechanlcn in acquired ccotraclure 
involve* the well known tendeswv of scar 
tissue to contract \Vhen scar tissue h « 
ranged drcumfcrentlally rather than radi- 
allv about the anus dcatridal ccmtractore 
will cause nairmvtog of the anal cutlet 
The chief complaint is difficulty in 
log degree in passing stooL Pain and ha^ 
tag are common, espedall) if the anal 
is fissured. . 

In the Infant an attempt at careful digit" 
atploration, using the Hrfe finger vdll ts^ 
ally deterrnino the diagnosis it ro*v ^ 
Impossible at first to pass the little flnges “ 
which instance the careful use of a 
Hegar dilator will aid in establishing m® 
diagnosis and will servo to Initiate therepJ 
In the adolt, too digital emmination may 
be difficult, dt^xmding upon the degree w 
narrowing The imaiJ-cauber endoicope o 
especially useful when digital exploratJco ts 
oasatlsfai^jry 

Examinotloo with the patient unoer rt* 
gioaal ODCsthetin is indicated when the an" 
outlet Is rigidly scarred and markedly ^ 
rowed. Surgical correction should be noder 
tsiken at the same time. , 

The treatment of coogcoltal anal steoo** 
in the Infant eotail* careful diUtioo Heg*^ 
dflator* (site* 5 through I0> ftre^preferTtu 
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nunJpuUUoo. Tlwy "'cto apparently able to 
CTcalo iKgalhc Inlm abdominal nrcuurc and 
thereby to draw in iIk, prolapsed gut 
In acute prolapse rcjiilUng from sudden 
strain or from a cnuliing injury Uw engorge 
TT>rnv oi the lUsoci ma> bccotno so great 
that gangrcDO llircaleni. Reduction in such 
instances is a dilEcuU problem If IIkj rectal 
wall is so friable that perforation is likely 
to occur the safest proc«luro is an ampula 
the operation with every precaution ^ing 
takn to avoid opesdng iho peritoneal cavitv 
■nd bjuring the small bowtL If onl) the 
mneoa is dinaged, gentle but firm attempts 
at redoctloQ slu^d bo undertaken with the 
palittt In the inverted position If rrcccssorv 
rdaraHon of the anal carud can bo accom 
plhbed by the use of regional ancstlHsia. 
After Rvxcssful rcnlaccmcnt of ibu pro- 
lapsed gut It is w-eU to coofinc tl>o patient 
to bed nntil the supports of the onorcctum 
have had an opportunity to resume a rwrmal 
state. 

IVhen partial prolapse faJls to respond to 
cooservativ'o management an imputative op- 
oattoQ such os that described b> Duio is 
“dicated. If this procedure Is carried out 
I*®fwriy and if diligent postoperadvo care 
b proriklecl, the outcome ih^ld be satis 
factor) 

Tbe treatment of complete prolapse is 
'^aHy surgical, necessitating obUtcratlon of 
the aJ-do-iac v^ an abdominal approadu 


ANAL PRUUrrUS 

^^lal Hdiing is a common disorder iii- 
' perianal and perineal skin. 

The many causes of armf itching can be 
pwiped nnder three headings lyileralc, 
and psychogenic. Not uncommonly a 
causative factor remains undotcr 
r~^Tocil causes indode such factors as 
7 °^^ anal hyglesie, fungal infectiens. In 
with pinworms, irritation fr om 
(dermatltli venenata) inita 
ingestlc*! of certain antibiotict, 
dermatitis, specific anal dermatoses 
M psoiasis and seborrbelc dermatitis, 
warts and venereal lesions. 

mofiturB resuldng from a draining 
miiPrJr ^. ^ ftiiuro or from 

or rectal prolap.e, may 
pnixitm. Anal itching fa 
owiaa ^ healing of anal woundi 

to lay ^ chief complaint ii 
''hich may be periodic or comtanl 


and ma> vary in degree from mild to such 
severity Ilut it brings tlio sufTcrer to do 
moralizing exhaustion 

TlkJ usual findings In pruritic anal and 
perianal skin aro thickening, maceration and 
muUiplo excoriations. In the presence of 
superimposed acute dermatitis the involved 
skin Is reddened, llM?ro Is increased local 
Itcal and tlicre may bo considerable sw-cll 
ing. The appearance of pruritic sldn is often 
altered by the presence of a secondary in 
fectlon resulting from the trauma of scratch- 
ing. Further confusion may bo added by tho 
presence of dcrmatltlj venenata. Tho physt- 
ca) evidence of anal pruritus is limited pros 
Imoliy by the dentate margin 
Tho diagnosis of fungal and moailiol in 
fections is confirmed by microscopic study 
of scrapings mounted in sodium or potos- 
liiun hydroxide 

Altiiough tl>e examiner may occasionally 
see the adult pinworm on the anal sldn or 
vvitldn tho rectum on proctoscopic naming 
tion bo will usually establish a diagnosis of 
parasiUc infestation by means of proper stool 
tests for ovm. 

A history of dlonbea and of penistent 
anal itching following the Ingestion of an 
antibiotic is strongly Indicative of the an- 
tibiotic as tho causative agent A bacterial 
imbalance of tho intestinal flora is Inv'olved. 

When the cause of the itching is known, 
the treatment is usually dearly indicated. 

The difficult problem Is the patient for 
whom DO etlologic factor has been deter 
mined and whoso mul itching ha« failed to 
respond to any of the conservative thera 
peutic measures, including fractional roent 
gen ray therapy 

A temporary Interruption of sensory nerves 
can be accomplished by the injection of an 
oil soluble, long acting anesthetic agent or 
by on undercutting operation. 

Radical treatment or anal pruritus pertains 
to methods by which tho sensory nerve end 
ings can bo destroyed more or less per 
monently These methods are alcohol Injec 
tion and tattooing. Either of these methods 
can be used in conjunctian with subcu 
taneoui neurotomy 

PILONIDAL DISEASE 
The adjective plloaldol is derived from the 
Latin tenns pilus, meaning hair and nidus 
meaning nesL Pilonidal diMase pertains hero 
to the H in leal manifestations, usually in- 
flammatory of pilonidal cysts occurring in 
the sacrococcygeal region (Fig. 91 A) 

Tho simplest conceptioa of the develop- 
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plete pcolipM, third degree ( Nendroa, J P Clinlcfl] Proctolog)') 


The concentrically arranged ridga on the 
nirface of a completely proUp^ rectum 
are cbaracterlrtic ^turei there Is a ttriidng 
difference between these “ringi” and the 
radially arranged gnxrves or luld seen in 
bemon-holdal prolapse. Whenever there Is a 
history of prolapse and examination foils to 
the deformity the patient should be 
^^p,d to strain cm the toilet in order to 
dejnonstrate his trocblo. The nature of the 
condition is usually rendered quite obvious. 
The chief diagnostic problem is that pre- 
^ted by concealed prolapse. Examination 
of the pakent In the usual Inverted positkm 
faff, to asdose the trauble. b«^ the in 
li imuUy reduced by mch . 

posiUon. It m*y b« 

«hlie ho Ii deudlug upright in 
“S^Srirmdlzo the deformity 

to iSrmtj «nd young children luting 
SmWvtivn medrod. nr. 


often njccesxfoL The padent should lie dcnMi 
to defecate and the battocks shoold be 
flnnly strapped together during intervals be- 
tween defecationi. In older patients with 
partial prolapse it may bo possible to ac- 
complish sath£actor> results with linear can 
terixaUnn or with injection treatment, fstf 
erabiy with quinine and urea hydrochloiide 
5 per cent sorutioiL 

The reduction of a chronically recuirtnt 
prolapse, either partial or complete, is vsa 
ally accomplished easily by the patient him 
self who has long since become adept at 
manual replacement of the prolapsed titsite. 
In those Instances the anal jphincteilc mus- 
culature loi-kt its usual tone and offers little 
or no resistance. Oddly enough this atoo) 
fartiltates both the prolapse and its redne- 
tiosL Several patients \vith complete rerfal 
prolapse have been observed wli) could re- 
duce the prolapsed tissue without local 
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1 Simpltdt) ami tOiL of ijcrfonnojicc 
i SimpUnU of poitnpt.ratl\t manage 
(doiL 

1 Corrctllon of an uscrloolcd llnil) or 
timu easil) acroropIiUicO 
S. Braionabk? ewnprombt in ovcr-Jl Uinc* 
of hralmp. 

CVNCtR or THE RECTUM 
Cocoldcratlon of cancer of (lie rectum b 
incciDpldo ultliout l>ritf mention of i>rc 
cancotw liunon (adenonui) and tlvcir rt 
btkn to nxtal cardnomx 
K more conunon term for rectal aderumu 
b pol)p- polypoid disease pertains to tlir 
oitire subject oi polypi or adcnomai of llic 
1*I5B bemti It sLouJd be tTnphaiized llul 
^ polypoid lesion of U>c pit must be ttm 
^cnllal cancer Pwf llul on ado* 
Ii benign b do uxurity whalsocstr 
•jpinsl ultunale malignant dcgcneTulioo of 
dtttlcrfon. 

Tbe mayorlty of malignant Iciioni of the 
wetnm are caranomoj and, of these nutot 
w a denocarcinomas. Tlse levs common 
« carcinoma arc carcinoma simplex 
*« epllhcUoma. 

Pathology AdcoocarciDoma is a glandular 
*°Pbsra in which acinar structures arc 
P'^ent in varying degrees of diffcrcoUalioD 
“ cxrdnaou Jlmplcc tbero Is little or no 
etentiatlon of the glandular clcmcnli 
^ dilTercntiation amounti to 
“l^leto anaplasia and signifies a higfilv 
process. In the scirrliouj form of 
riniplex, fibrous tissue prcdoml 
®^the tii^ b hard, and there b a 
to contracture of the Involved 
of gut. In tbo medullary form of 
rimplex there b a preponderance 
thsue and the grtnvSTb soft 
^^^Inettoma anal cpitboJloma) per 
Anil and/or perianal ildn 

epitn^oiuas are not common. The mn 
ara of the iquamoui cell type, whereas 
Sfln^ b a rare^^ding. 

five H«, ^ ? cancer arising from connec 
enjwrtx el^rati. HistologicaDy sudi 
CDoia ^ lymphoMjeoina, fibrosor 

leloinyofarcoma and 

cancer occurs via lymphatics, 
figQiU continuity of surface cou- 

^ of recent 

cancer b nf y®phatlcs in the spread of 

importance In the selec 


lilt newtr kiwwledgo of spread of cancer 
)i> dcMiuainatlon of cancer cells stresses tlw 
need for gnillencss on tlw port of Uic «ir 
goon in handling cancer Iad<m tissue 

liuasiun of blood \csscls by rectal cancer 
results in dissemination \ia tlw portal 
venous svstem leading to metastatic involve* 
incut of the liver 

Symptoms an<i Diagnosis. Ideally caticer 
of llic rectum iliould bo discovered when it 
b "prc'symptonutic." Tim ncnirophyiiology of 
iIk ri*ctum is siicli tlut rectal lesions early 
in tlicir course do not give rise to symi> 
toms Accordingly tim earliest possible 
symiptoins of malignant disease of tIm rec 
turn assimm great importance Tlicsc are 
bleeding and a change In bowel habit 

Bleeding from the rectum must always be 
considered to bo tho result of ulceration of a 
malignant Icskra until tho contrary is proved. 

A ktcadiJv prognasivo change in bowel 
lubit b significant as on early symptom of 
rectal or colonic cancan There may bo slowly 
increasing constipation a feeling of unsatis 
fuclorv defecation, frequency of stool and/or 
urgency of stool Dlarrhcu may alternate 
with constipation because of perverted 
colonic phytiology loxatlv'es or a combina 
tiuo of bc^ factors. 

Pain U likely to be a late manifestation of 
rectal carcinoma, unless the lesion should 
occur near tho dentate margin with early 
Involvement of anal tissues which, it will 
be remembered, posseu a somatic sensory 
ruav'c supply 

Obstruction can occur rather early when 
a growth involves a narrow portion of the 
gut Tho two narrowest segments of the 
colon are the splenic flexure and the recto- 
sigmoid. Another factor in early obstruction 
by a lesion in the left colon b the firmer 
consbtency of tho content of the left colon 
as compared with other portions of the 
gut Not uncommonly therefore, the earliest 
symptoms of carcinoma of tho rectosigmoid 
or In© splenic flexure are those of olatruc 
tion. 

The diagnosb of carcinoma of the rectum 
early In Its course requires, first a constant 
awareness of the possibility of such a lesion 
and, secondly a thorough examlruHon to 
determine the presence or absence of such 
a lesion 

The majority of rectal growtiis are within 
reach of the examining finger The lesion 
may be a soft polypoid mass which eo- 
croacbes on the Inmcn of tho gut but which 
causes little or no obstructioo. Thb typo of 
leslcm, especially a small one. Is easily 
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Figurg 91 PlloafaU c^-U. A PilotudoJ opeoiop to 
ildn CPVdljrtQg utaocXKcygeji rrgioo B, Cnn arcdon 
thiou^ ey%t md p^WutLJ opeoiiif. 


mefit of a pilonidal cyst pcrtnini to it» con 
cenital ori^ aa an ectodermal reit mulUog 
mxn an error to developmenCoJ muttooiy 
The eptthebal lining of tbe cyrt ood the 
frequeot presence of hair \yithtD the cyrt 
cuggeat (Eat ectodermal tiuue deattned to 
form ikln was lost in subcutaneous tissue 
In or near the midline 

The cavity of the cv»t communicates with 
the surface of the overlying sldn by means 
of one or more short channels each opening 
on the skin in tbe midline. Thus lln 
log of the cyst is In conttnultv at these points 
with ildm These are pilonidal openings, and 
tufts of hair are often found protruding 
ftirou^ diem- 

Throagb the pilonidal openings organisms 
common^ found on skin can easllv gain an 
trance to the cyst Thus are provided an 
Infecting organism and a portal of entry 

Trauma, in all probabillt) is the final 
agent lQ>olved in pilonidal disease This is 
borne out by the eipericnce of the mditarv 
furgeoo who secs much more pilonidal dis- 
ease does tbe civilian surgeon In both 
military and dvillnn practice tbe mafortty 
of patients are in thedr late teens or early 
twenties, a time when the inddenco of 
trauma Is greatest Tbe hrddence of pilo- 
nidal cyst is greater in malca than In females. 
Pain and swTsUing at “the base of the 
mioo- are flio cblrf cMuplatoti d the pattait 
S* .cute pUouldal 

are tio» (/acute tniammatiem (abacw) 
Involving »ft Unuoa dereal to the 

juncture. One a mote pBonldal 


and drained spontoncoiuiy or has been in- 
cised fox drainage there b a drainiog stra 
at tlio point of rupturo or of iociiioa. Tie 
draining sinuses are commodly to one fiik 
of the midline, Tbe underlying tissues ire 
indurated and only slightly tender as oxa* 
pared with iho eaqulsltelv tender tissues ts- 
sodated with an acute abscess. This patknt 
ptnsents pilonidal disoaso in its chrook 
stage. 

An acuto infiaramatory process fa\tihiBg 
tbe soft dsxues in the sacrococcygeal regiaD, 
especially when pilonidal openings sn 
found, is most liit'cly on acutdy inflamnl 
pilonidal c^t 

Since pilonidal cysts arc more commnol) 
found in Individu^ who have abundant 
hair in the sacrococcygeal region, it beiwncs 
the luTgcoo to be dfligent in his search fet 
pilooid^ openings in performing nxiiiM 
phyilcnl examinations of hirsute pefsooi. 

In tbe presence of chronic pllrmidal db- 
ease draining sinuses are usually foond to 
one side of Uw midline and can occur Utod 
to die onus and even anterior to it Tliii Bsxf 
lead to some dllEcuJty in difl’erentiadoo be- 
twoen plkkoidal discoso and anal fistula. 
Such differeotiaHon may have to await er 
plorotioo 

Tbe possibility of draining slniiies in 
region arising from presamd tumoo and 
cysts has bw meotiaaed tn a foregoing 
section. 

The treatment of rymptomatlc 
disease is surgical and comprises thiw tnedh 
ods 

1 Bloc or duc^eatlon excision of tbe evst, 
and primary closure. , 

2. Exdslnn of the cyst, leaving the wound 
open to heal by second intention 

3. Compromise procedures such as 

dflon with partial closure, and tbe eitod" 
oiizstion operation of Buie. , 

The exteriorhution operation is pieferreu 
because nearly every pilonidal cyit i* j**" 
fected This procedure consists of detOTUD- 
tag the extent of the cyst cavity and of 
Its ramifications by means of a probe ^ 
grooved director and then laying op^ 
cavity and all lb cJianneli. Overhan^ng 
gins of sldn aro exdied to provide a fist 
saucerised wound, the floor of vrhico » 
formed by the deep half of the Ibdo? 
the cyst or channel. Thus healing is 
tated by the conservation of tissue whio* 
was destined to form sldn The advantages 
of the eiteriorizotioo operation arc 

1 Wide appUcabiHty regardiesi of die 
extent of the process. 



Tiib Anal Canal and UtcruM 


729 


1 SlmpUcHl) and com) of i)crfoniumcc 
3. Sfanplkil) of poilopcrnll\u tnonagt 
amt 

1 CocTcctloo of on overlooked limh or 
linuj casil> jccompliiHetL 
V RcajonabJo comprombe fn over all lltno 
of bealmg. 

CLNCXR OF THE RECTUM 
CoojidcTalion of cancer of the rtciimi If 
toccrapletc wilhoiit brief menHon of pro- 
caoccrous turnon (adcoomax) and their re- 
ktko to rectal carcinoma. 

K more common term for rectal adenonu 
U pol)p pol)pold dixeasu pertains to lltc 
entire subject ^ Pol^Trs or adertomas of llic 
WgD bou-d It sliould Ik. cmplusized tlut 
07 polj-pold Icxkm of tlvc gut rnnit Ik. con 
potential cancer Proof that an ad€>’ 
woa h benign Is rw sccurit> whatsoever 
igaimt ultimate malignant dcgcnerutlon of 
that leskn 

majority of malignant lesions of ibo 
are carcinomas and, of tlnarc, owst 
we adenocardnomai. The less common 
fenos of cardooma arc carcinonu simplex 
uid epUbeUoma- 

Psinology AdcDocardnoma Is a glandular 
neoplasm in which acioar structures are 
Pfttent in varylog degrees of dJfferenUation- 
lo carcboma simplex there Is little or no 
affienatiatioo of tlio glandular dementi. 

of any differentiation amounts to 
oanpleta anaplasia and signifies a liighl> 
process. In the scirrhous form of 
simplex, fibrous tissue predoml 
the tii^ is hard, and thou is a 
™dency to contracture of the Involved 
of guL In the medullar) form of 
simpki there is a preponderance 
8j*™dar tissue and Iho growOi is soft 
btnTt (Le., anal epithelioma) per 

Aral and/or perianal skin 

■ ^theUomas are not common. Tho ma 
™ squamous cell type, whereos 
cplth^oma is a rare tading. 

U a cancer arising from coonec- 
^^tinoe elements. Histologically such 
can be lymphosarcoma, flbrosar 
leiomyosarcoma and 

cancer occurs via lymphatics 
ti«Qir» ‘^“hnuity of surface, con 

rbi^ surfaces and, in light of recent 
TIm ° 5 *‘I’^:S^tioD of living cancer cells 
cancer u c ^F^phatlcs In the spread of 
nhrJj importance in the selec 

frv 5 . execution of surgical pro- 

fho eradication of cancer 


TIk. omscr knowledge of spread of cancer 
bv dc»iuujmitlon of cancer tells stresses tho 
need for gentleness on Uio [urt of IIkj lur 
gcon In lundllng cancer laden tissue 

Invasion of blood vessels by rectal cancer 
results in dissemination via tlio portal 
venous system Icadlrtg to metastatic Involve 
ment of the Hvvr 

Svmpiomv and Diagnosis. Ideally cancer 
of tlw rectum slwuld bo discovcrcu when it 
is “prcs>'mptomatic." TIm, ncuroohjilology of 
tluj rectum is such that rectal Icsfoiu early 
in tlidr course do not give rise to s>Tnp- 
loms. AccordJnglv the earliest possible 
s>inpioms of malignant disease of tho rcc 
liun assume great importance. These are 
bleeding and a cliango in bowel habit 

Blcvtling fiom tho rectum must alwa>s be 
considered to bo tlio rcstdt of ulceration of a 
malignant Icsioo until the cootiaiy is proved. 

A itcadJly progressive change in bowel 
habit is significant os on early symptom of 
rectal or colonic cancer There may bo slovvlj 
increasing conslipatioo, a feeling of unsatis* 
fuetorv defecation, frequency of stool and/or 
urgenev of stool Diorrluu may alternate 
with constipation because of perverted 
colonic pb>TioIogy laxatives or o cornblna 
tlon of both factors 

Pain is Hkd) to bo a late manifestation of 
rectal carcinoma, unless the lesion should 
occur near tho dentate margin with early 
involvement of anal tissues which, it vviu 
be remembered, possess a somatic sensory 
nerve supply 

Obstruction can occur rather earlv when 
a growth involves a narrow portion of the 
guL The two naiTovvest segments of the 
colon arc the splenic flexure and the recto- 
sigmoid. Another factor in early obstruction 
by a lesfcm in the left colon is the firmer 
consistency of the content of the left colon 
as compared with other portions of the 
gut Not uncommonly the r e iore . the earliest 
symptoms of carcinoma of the rectosigmoid 
or the splenic Bexura are those of ohstruc 
tion 

Tho diagnosis of carcinoma of the rectum 
early In its course requires first, a constant 
awareness of the possibility of such a lesion 
and, secGodly a thorough examination to 
deteimine the presence or absence of such 
a lesion. 

The majority of rectal growths are within 
reach of the examining finger The lesion 
may bo a soft, polypi mass which en 
cTOQchei on the himen of tho gut but which 
causes little cu no obstruction. This type of 
ledon, especially a small one. Is easily 
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on digital eiaruiiiatioa by tbo le« experi 
ciK*d examiner 

When the cardnonui hai beccrao an ul 
cerated, erateriform growth with Em, clft- 
vated, roDcd edges and is accompaniod by 
fliatloa o£ the involved rectal wall and bv In 
filtration of adjacent tissues it ij almost 
impossible to o\erlook such a lesion on 
digital examination provided tbo lesion in 
N-olves the lower of tbo rectum. B\ 
m^ual encirclement of the gut, the growth 
becomes annular \nniilar carcinoma of tha 
rectum ivhich U ^v^thiIl reorfi of tho 
ing finger feels somewhat libs a nod ular 
laoerat^ cervix. 

Proctoscopic ciaminaticm enables the 
physician to verify or to qualify &e findings 
obtained on digital erploration of the pa 
dents rectxun and to visualizo those lesions 
which lie bevond the reach of the finger 
and yet within the range of the 25-cin 
proct^gmoldoscopo Should obstruction 
precludo the passage of the ordinarv proc 
toscope beyond the laioo an instrutnent of 
smaller caliber esm be mod to complete tbo 
study and to determine the prorh^ level 
of tM lesion The distance between the anus 
and the distal level of the lesion or tn other 
words, the amount of normal bcwel below or 
distal to the growth, is of importance In 
determining the type of surgical procedure 
best suited to the problem. As the imtni 
m«t U \vllbdr*v.n, the examiner con ob- 
serve destructlaQ of mucous membrane by 
an ulcerattng cardooma. and gangreixms 
tissue resultina from cancerous inv-asloo and 
occKisIoa csf the sxnafier blood vessels The 
differentiatioo between a cauliflower UVo 
polypoid lesion and an ulcerating, craleffi 
form growth is not difflculL 

FinaDy proctoscopic examinatiesa fadll 
tates removal of tissue for microscopic study 
In evaluating the results of a biopsy it must 
be reneroberod that tho patholo^ can base 
hii opinion on onlv die sample of tissue 
provided Kim. Should cancer be present 
and should invasion booeath the muscularls 
nyjcosae be demoajtrated, iu<* poadilvo iii 
formation is Invaluable. Should, however 
the spedmen for biopsy study fail to indudo 
cancer which may be present to closely 

ad|.MOt th« r<^tk.g r.^ 

cit cOBld Isad to « filK ^ of •ooBrity 
STd thoJ to a daogotmu ^ 

In mort toatama of 

diaeoosis should oSet ms mffl 
nevertheksi, to be« ^^dnd 
ilr.mnmM for difierentisl study eis- 

^Xli S^ Smakdurtog her child 


bearing period, carcinoma of extrlmlc oripa 
(o^ carcinoma of the ovary) divertioik* 
ana amebic granuloma. 

Treatment. Tbo anti-cancer cam^^ 
with reference to rectal cancasr shsold be^ 
with careful attention to tbo ptohieia 
rectal adenomas or polyps which are pre- 
canceroui lesions Theoretically at lesjt, 
cancer of tlic rectum could be prevToted if 
all recto! polyps were found and destrmed 
prior to tlw onset of malignant degeDeratioo. 
Steadily increasing Interest in proctoscop? 
on the part of general practitioner intenito 
and sxirgeon is a step in the right direction. 

It is generally aoreed that maligiiani fe 
sioas involving the distal 6 cm. of the rectum 
must bo removed by abdorotooperioeal r^ 
section which is bas^ on a consideratioQ d 
three pedicles or zones of lymphatic sproi 
At levels from 0 to 12 cm. alxivo the snai, 
some skilled surceems have been ihle «ti»- 
factorily to perform “pull throagh opcr»- 
tidij which permit preservation of the sad 
sphtotlcrs and vet provido ndicol attirnalioo 
of the tumor with adequate lengths of bowd 
above and below Tho studies of Wsogfa, to 
ft fufficicntlv large number of patieotoi bsw 
demonstrated that five vear survival nia 
are at least equal to those obtained W 
abdamlDopertne*! resection. In the htad* « 
most good furgectns the latter jprocednre can 
be applied rooro effectively should cirena 
stances permit, by two teaioi an abdomiod 
team and a perineal team, working 
taoeouslv 

Whereas the advantages of reserving the 
anal sphincters should not oe under^^ 
mated, abdominal colostomy esUblisa™ 
properly can be managed and tolerited b> 
the most fastidious patient 

Cancer above tho levels mentioned^® 
lisual^ be resected widely sod primary 
to-etuf (anterior) anastomosis pOTonned. In 
some tiutancei proximal oecompressiW 

(temporary colostomy) may be necessary ^ 

least 25 cm. of nornul berwd distal to the 
lowest edge of the growth sboold be to 
eluded to any resection. The amount a 
normal ^t imduded proximal to the !«ioo 
should ooviouify bo much »eatcr to order to 
accompUih wiefo limits of resection for re- 
moval of lymphatJo-beartog tissue 

For anal epithelioma the abdomlnop^ 
neal procedure is indicated, along with dh- 
section of both groins if togutoal adenopathy 
is felt to bo advancing. 

Palliatfve treatment tadgdm coJostomy ^ 
dw relief of ohstraction and radiothwopy 
for the relief of pain caused Kv, metastatic 
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tn\ohtTDcnt. Chordotoniy jlmultl bo coniid 
trod for Ibo paUcnt wiK) U Milfcrfng In 
tractable pain 
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Intestinal Obstruction 
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obstruction remains crao of the 
®tooCTejt and most dangerous conditions 
abdominal surgery Any serious fnterfer 
tbfi passage of cootent along the 
of the intestinal tract leads to symp- 
major severity If the obstruction is 
the secondary effects set In motioD 
and may result fatally In a few 
time. Only through prompt diagnosis 
can Institution of proper therapy 

^^feoef ^ afforded and a dlsaitroui out 

svclded. 

general COI45IDERATIONS 

biterference %vlth the normal 
passage of intestliul content is 
- ty an Intestinal obstxuctloo, a variety 


of situations and mechanisms may be in 
eluded under tho tenn At one time the word 
ileue was used to denote any form of ob- 
struction mechanical or fun^onaL It has 
since become customary to restrict Its use 
to those interferences which arise from ab- 
normalities in the pmp iilri ve force of the 
musculature of the intestinal wall, paralytic 
ileus (also called inhibition ileus or ady 
tuimic Ileus) and spastic ileus (dyruanle 
ileus) Aside from such conditions obstruc 
tkm arises so preponderantly from mechanl 
cal lesions which interrupt the continuity of 
dm intestinal lumen that in everyday usage 
tho term intestinal obstruction ordinarily de- 
notes mechanical obstruction. 

An obstruction may bo referred to as high 
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or low Probobly It is best to differentiate 
between tirwU bowfl obstrudlon and large 
bctvel obitrudion by uslna those terms and 
to reserve the adjeiiives nigh and low to 
indicate differing clinical pictures In obstruc- 
tions at contrasting levels of the imoll Intes 
tine 

Many mechanical obstructions lead to In 
temjptlon of the circulation to the Intestinal 
loop Involved, as well as to obstruction of 
its lumen. Such circulatory obstruction is 
called itrongulatkm and the obstruction pro- 
ducing It is termed a rtran^lating obttnic 
lion as opposed to a simple or nonslrongu 
laiing obstruction. Unless relieved, strangu 
latlon leads to gross gangrene of the affected 
intestinal segment It is seen when tlio mes 
entery is twisted, os in sigmoid volvulus or 
Is ccmstrlcted and comprossed os at tbe 
entrance to an irredudole hernia. It also 
occurs not infrequently In obstructions 
caused b> adbeslon bands where o sec 
ondary torsion of tbe obstructed loop is not 
uncommon Consequently the iurgcoo must 
keep constantly mindful of the risk of stnm 
gulatlon in every patient with mechanical 
obstruction of the small intestine 
A danger of nocrosis and perforation, 
moreover is not limited to iiutances of 
mesenteric strangulation. A number of otbCT 
mechanisms which impair the drculatlon 
may develop Neororls from external 
sure upon the wall of the bow el is sometime* 
noted In nonstrangulatlng obstructions For 
example, when the intestine is trapped by 
an unyielding adbeslon, the edematons 
rwelling of the bowel wall at the point of 
encirclement may result In local gangrene 
A rimilar DCCTOsll ij Considered to be an 
imminent threat In the Richter type of 
femoral hernia. Harmful effec-ts arisiiig from 
Increased Interaal pressure in him, con 
rtitute the mechanfrm in other cases. As 
distention advances the progressive tneroose 
in the tension within the bow el lumen 
finally oblllerates tbe drailation through tlie 
overlying inleatinal wall In the ordinary 
of simple obstruction, anemic necrosis 
of the bowel wall from such oxceisive dis- 
tention is encountered only as a late effect 
and In neglected patients In any obstruction 
which partoke* od the closed loop* charac 
tcT bo^er “ necrotizing Intraluminal 
IQ descnbtaf breauabio banlo, the terra mar 

Somettoa, adhermt tat-ttod 

^^ **»*» J tio 


pressure may develop relatively early TTk 
designation cloidl loou obstruction relfen to 
a situation In which me lumen of the lotes* 
Hnnl segment is occluded at both ends » 
that there can be neither downward pts- 
sago nor regurgitation Thus, in iIm kwp 
intervening between two separate mflrhiN 
cdl obstructions no means is provided for 
escape of contents in either direction. TIm 
majority of strangulated loops fall Into thh 
category for example. In volvulus there Ii 
occlusion of the lumcai of both afferent and 
efferent limbs and the some situation or 
dlnarily ecdsts in strangulated hernia. How 
ever the dosed loop concept has its fore- 
most dfnfcal application in r^ation to colon 
obstructions 

Other tenns used in differentiating types 
of intestinal obstruction ore acute md 
chronic obstruction and complete and par 
tial obstruction An obstructlcm is tenned 
dtronlc when It has been partial or inter 
mittent or when tbero have been recniriDg 

X 'todei or threats of ohstructiotL Since say 
tructive episode is on immediate mcnsce 
to tho indlviaual, it is safest to co otidg sH 
obstructions or threats of obstructloo is 
acute until relieved. Too often tbe tera 
chronic obstructioD lulls tbe surgeon into i 
false texae of security in dealing with ^ 
structions having an Insidious cmsrt, ai do, 
for example, certain obstiuctioo of the Urge 
bowrel 

A broad rlntri flcatinn of Intestinal ob- 
struction might indudo three groupings 
chanical obstruction, both simple and strsB 
gulatin^ neurogenic obstruction or ileu»> 
and ooscular obdruction this last refering 
to the relatively infrequent obstructiocu aris- 
ing from embolism or thrombosis of a miin 
ra«enteric vessel such as the superiw 
Diesenferic artery As has been noted, the 
vascular ocduslon teen in the local mesoi- 
teric sector which has been twisted by • 
volvulus or compressed in a Iiemlal ring or 
in on intussusceptlDn, is secondary to a 
mechanical force which has ohllteratw both 
the intestinal hraien and tbe local vessels. 
Vascular obstruction. In distinction, 
an intestinal obstruciloD which has resulted 
from a primary vascular disease, or vascular 
acddenL" The prindpal effect upon the in- 
testine is a complete or nearly cocnpJd® 
denial of blood supply ordinarily to a lo<^ 
of great length. In occasional patients, tl» 
arterial occhulon is partial so that the af 
footed bowel regains suiBdent circulation to 
escape gangrene. Even in such pattoi^ 
however there is an intexiy which 



iNTtSTLVAL OllffTHUCmOV 

r«We /#. CUnUml mwt Clmuipcmihn •/ T)/ki 0 / lnlnHm*i ObUtu€lt»a* 


733 


uj>>)cju. lajvwmcAiiuM 

rATKOLDOlO CtjVWirtCATIOJ* 

L Unkimal U nmlu* 

\immios oi luBirn 

1 Stnourr* of InlfUlnjl '*«JJ 

a. 

jtroia, ttmoak, Impcrforale anui 
h. Sctjmml 
htlUmunaioTY 

US mas lie 

>wuUr 

nropUok 

2. Obturalkm 

3 CompfTMun froa (ctpedaHy tn petvb 

aod at mrvprruoaral liuoticniiQi) 

Slmplr 

(oerrpt lo rompJelc colon obrtruetton when 
liklenilon may have iretTotlring elTcet 00 
Mall of bowel) 

E. luminal obctrunicm due lo adheMOOt and band* 
coosnutal 
mflarnmatofy 
traumatic 

Dcpplaalic 

lather denpie or rtranxuiatlng 

C. liemla, cxlemal err tnlemal 

D Vob-ulta 

L IntUMosceptioo 

F Do etoficneiual erron (ivloK rwe to obtiruruoD (In 
yVtkloo to cooeeniul atrois and umod*) 

SnntmiAUog 

U. iiittbMd alorvttM da/ Am«u 

A lahJhhioo Qeui (pandytk or adv-auiie) 

B. Spactjc lint* (dyajunk) 

Simple 

III Icrkar aSdmtMa 

A Obitnictioo due to tocaaneric thrraoihnau or embolbm 

Strafii^ula dng 
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tnlcrtlDe Ii unnblo to perform iU mux- 
functlani. Forward propuUlon ceaxei 
“ * reiult and the loop bccomcx dilated. 
*higc the situation ij one of Ileus 
Ischemic paralysis of the intestinal wall 
t amounts octuall) to a truer paralysis than 
cases of 10 -callcd paralytic ileus 
HQce the latter generally are due to eMressivo 
inhibition of the intestinal muscle 
than to a real loss of muscle power 
de^ed dasilflcatioci based on the rlhil 
md pathologic types of intestinal ob- 
Is given in Table 10 While In 
F^ce the type of obstruction is \veD de- 
dlnlc^y In many coses in others an 
be difficult or 
.^^,The clinical picture result, from 
primary and secondary ele- 
^^j^^^urthemore, the characteristics of an 
(Aen are changing because of 
obunSf^ . elapsed time since onset of 
obstruction which begins as 
obstruction of the lumen of the 
rtnir+t become a itrangulatiDg ob- 

as dlstCTtioD develops and added 


mechanical fjctora come into play There- 
fore, despite the usefulness of a detailed 
dassiBcotioo, It is important to remember 
that an obstruction may change its character 
Treatment must be governed accordingly 
and whenever operati\e measures arc oe 
ferred on the ba^ that on obstruction Is of 
the simple or nonstrongulating variety the 
possibility of strangulation having inter 
vened must be reassessed at frequent inter 
vals 


MECHANICAL OBSTRUCTION 
Some of the mechanisms by which the in 
testine may become obstructed are Illustrated 
In Figures 92 and 93 Data upon the relative 
incidence of the various causes of obstruc 
tion vary m^tly depending upon the age 
and SOS of the clientele of the hospital or 
surgeon reporting In a childrens hospital, 
many newborn babies and Infants are 
treated for intestinal obstruction arising from 
such congenital anomalies as atresia, steno- 
sis intestinal malrotation and congenital 
hernia. Of these congenital causes so fro- 
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f fii Ommrm m e ch a ngnn of tntpHnal oUtiuotkcL A. Coartrictkn by tihokm Uttdt. SoA buodi 
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partDperiaTTj«DMloai) The consOiiAao <kformi^ <A« b by insulAttMi c£ d* bowii B. C» 

•trktkn at the neci or ting of « h*mta. When tn tntertmnJ loop pntiuda ihroogfa ■ mitow rifid opshf 
ft tend! to became IiredudbK obrtriKied and rtranfuktod. When the bemUl opmtof b bct»3, 
adbeient or "locarcerBted loope 0 m> occnpy the aac fot cmue thue befwe acnte aibo. C. Davd- 

opmental faihire m focmatton of a cootfauiooa mteehoal hun/m. Alrate of the la the oenbocn h found 

moat comiMiIy m the ilerum or fa the doodanom. Diacontfauiy of the hunen of the lai* fat«ai»e occoa 
ddefly at the roctmn (faipwforate aoui) D Compreaalon by an airtnno htTr^m- The p^Ic may te 
comp re o ed. for arample. between a tumor and the rigid bo^ walJ of the pdvb. Such obatnictioo umlly h 
facomplete. 


quent fn bablei only itrangulated tnguiiul 
hernia alio serves as a cxymmon nMchanism 
to cause obstruction In adults. Intussuscep* 
tioo, which Is not related to any cnngmital 
anomaly Is another frequently occurring 
type of obstruction during the earliest years 
of life. 

Approiinuitely two-thirds of all obstruc 
tffini arise either from strangulaticm in hernias 
or from acquired or congenital adhesloo 
bands, these types of obstructlan being com 
njou at all ages In men, strangnlatton of 
iniulna] hernia is most frequent as opposed 
to strangulation of femoral or of umbilical 


bomla in women. .v * 

As Individuals pass middle age, the Ind 
tore of obstracUoii cno^ *“ 

greatly Cancer of ^ 

^Tfor Kcondaiy Woo., U almort ahvoy. 


situated in the colon This is borne out by 
the observation that while carcmoma ac- 
counts for only about 10 per cent of all 
intestinal obstructions It causes approii 
mately 70 per cent of the obstructions of 
the h^e bowel Next In frequency tn cor 
dnoma In causing colon obstruction Is '"of 
vului of the iJgmofd, which accounts for 
perhaps one out of six of the acute ohstruc- 
tioss of the large bowel Aside from ileocolic 
Intussusception in «mn11 children and the 
occasional case of imperforate anus in the 
newborn, large bowel obstruction is rela 
lively rare In the younger age groups. 

Phyilopathology Any mechanical obstruc 
tlon to the normal downward passage of 
content within the Intestinal lumen leads to 
developments of on emergency nature. Since 
the jngmtioD of food am be interrupted for 
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w-rtki before life Is thnulcncd Uk. nrcnltig 
diDgci* of tntcsUiul obstruction obviously 
are not reUlcd to starvation In strangulating 
obstruebons tbo immediate threat Is rcadilv 
apparent if the strangulated loop is left in 
sttn until Dcatuis and dissolution occur 
ovTTwhelmiDg peritonitis almost certainly 
wiD follow In simple or nonstronmilating 
obstructions in contrast, dangers which aro 
VO) real are at first glance much less ob- 
vious. 

Whenever the forwTird propulsion of con 
tort is blocicd by occlusion of tlM intestinal 
lumor, a sequence of local reactions Is set In 
motion. Tbw local changes and their s>^ 
temlc sequelae account for the critical s>7np- 
toms and the rapid death attending neglect^ 
simple ohstiuedoa. The primary lethal proc- 
esses have been Idcnllfl^ by frequent din 
leal demonstration tlut ulum str^gulation 
is absent the patients condition usually can 
be maintained for sev end days without great 
deterioration provided two requirements can 
met First, distention of tbo proximal 
must be jprevented and, second, 
dmydratioQ and cfectrolyto loti must be 


comxlcd effectively by parenteral replace 
rmnit Thereforo tho Immediate dangers In 
ivonstrangulaling obstruction stem from dU 
lention and icater and electrclyie lou The 
triad of primary Icthxd effects of mechanical 
obstruction will be completed should sirtm- 
{•ulalion enter tho picture. 

Tbo initial local rciiwnsc to obstruction of 
tbo Intestinal lumen is a marked increase in 
l)crUtaUic adicUy in the loop just proximal 
to the obstruction As this intestinal segment 
attempts to drive its contents past the ob- 
structive barrier tbo waves of peristalsis 
become progressively more forceful and vio- 
lent. Th^ arc the source of the sharp inter 
miltent or cramping pain— tho “colic which 
leads tho dlnidan to suspect that an obstruc 
tIoQ is present* 

Colic, or Inlanuttcsl pais lyDchrooouJ wldi re- 
cuiraa waves of abnonuaHy vlolcot peristalsis. Is a 
duractcrlstic symptom of obstmetiaD of any tubular 
bavloa walls of miT«rl«. Palnfnl coo- 

traction naves corTtspoodiog to tboM la tbe ob- 
ttroOed hUcstlno occur rtguUdy wbeo a stooe 
blocks tbs oreter (uretrsnd colk) or a bile doct 
(blUary colic) or evco, as occasiooally bapprui, the 
appexMm ( appendiceal colic ) 





■“y rook obstnicUoa. A. Voteuiut, or twistino of an lotaistfral loop, 

(X in*» (an eumpleb tbe mldoot volvulus of ao tacomplrtely anebored moaen- 

^ (voivnlos o£ a redundant tlgmoid coioo in iba adah) B Narrowing from 
mtrsHn a l wall There may be congenital tteaotie emu in tl» inborn. Acquired 
^ diverticnlitis, or neoplastic, as In carcinoma cJ tbe colon, C. 

**^l»to** wbkSi huDoi becomes btodeed by a foreign body by an enteroatb or by a irwruTTw^ 

if” * '*“!* *"'*"* '■ ora 00 pn emt of fatoaocopOoni 

pafat' At uy .p, , polyp « othor tateUn.] tmoc m»y 
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By thii abnormally incaiMied pcriitoltlc 
actj^U the intejtlno actually tniumatizo* 
itielf and the edenia of the mtcit^nal wall 
which foUo\v* ij to lomc degree a result of 
this fnfury Proxima! to the point of ohstruc 
tion, edcjwi may be masked bv the thinning 
effect of dLitention but at ibe point engaged 
in tbo obstruction there Is actual rwelling 
Since any thickening of tlw wall at this 
point mint be at the expeauo of the nar 
rowed lumen the edema often w?ne# to 
render complete an obstruction which was 
only partial at its onset Furtlwrmorc it 
frequently contributes lignificontlv lo the 
irredudbilltv of tbo obitructioD 
Diitally the intestine lies emj>ty con 
tract ed and inactive while proxinLii to the 
obstruction there is a rapid aecuxnuJaHoo of 
bowel content For the resulting (fl$icntfon 
to be marked, it is not nectatary for ora! 
intake to continue Under ordlnarv circinn 
stances the ^trointeatloal tract secretes 
dally into iu lunven as much as 8 liters of 
digestive fluids and this secretion contioucs 
In part even when nothing is Ingested. Nor 
molly reabsorpdon it at such a rate that 
only a small volunw of n ater { 100 to 150 cc ) 
is lost in tbo stool Obitrucilon upsets this 
balance however Secretion into the intes 
tinal lumeit may actually be irKreaxed 
whereas tho norma] absorpbvo p<r>v*cr is tig 
nlflcanti) lacking. This combination of in 
creased secretion and defective abtorpUoo 
is typical of overdijtended tntcitino 

degree of tbo distention of the pros 
imal intestine depends, of course upon tho 
completeness of the obstruction and upon 
the time which has elapsed since iti onset 
Although dilatation is greatest immodlatcly 
above tbo obstructioG tho entire proximo] 
trart eventually becomes involved. Except 
in obstructiaas located high in the te{uDuni, 
the aggregate volume of tho distended coils 
is suifident to create a serious problem in 
abdominal distention, tho tightly expanded 
abdomen interfering mechanicallv with such 
vital functions os respiration and venous 


return. 

Often the obstructioa represent* an ob* 
normal point of fiiattoo In tlm small intestine 
and the wdght of the distended proximal 
loop reiulti in Its sagging at this point to 
suixrimposo acute ansulalbn as on added 

both Uwld md giicoui. Tta UquM 
^uM «n^d tho proaoetj of mulU 

^X. Tb. «hovm !.> m«r,y 


urementx, consists largely of siadlouxd dr 
(70 per cent) Both nausea and thinl t% 
gravaio the patients tendency to svfalknr 
air Air is in great part nitr^cn (80 pw 
cent) an inert go* which is absorbed « 
tscmciy slowly As a conscqacDCo, sir 
swallowing U a major factor in abdocnliul 
distention Only by the use of some decoo- 
pressing dcvlco which recovers the air im- 
mediately 01 it is swallowed can distentin 
bo prevented- 

In unrelieved intestinal tlijtenLk», the pr>- 
gretsivc incrctue in inirduminal t«uwa 
Interferes eventually with the flow of blood 
through tho wall of tho bowel Usually the 
tujovla affects tho mucous membnno fiat, 
tho submucosal vessels being particulsrfy 
vulnerable to the flattening force exerted bv 
tbo pressure from within tlw lumen- There 
is increasing edema which may be followed 
by actual necTOiis even of tho entire thfcl 
ness of the wail Such necrosii from eieesshs 
tnfrnlumlnal tension can be observed in da 
experimental!) pnxluccd dosed loop of to* 
tesline (o segment which has been oednded 
at both ends bv suturing) It is also 
occailoually os a late event in patieati with 
neglected simple small bowd obstroetkt 
Its greatest practical importance, brnwer 
lies in the nocrosls and “spootaneoui njfr 
ture which may be encountered relati''^ 
carlv when complete obstruction of the Wt 
colon occurs in natieoti having a competent 
or ono-way“ llcocccal valve In this to- 
portont group of patients, the doveiopma^ 
of obstructiem distal to t^t valve amcc^ 
to completion of a dosed loop, since the 
tolervening bowel thus becomes shut d 
both ends Even tbou^ the secretions of d* 
colon are not bulky the formation of 
foctive gases and the continued entry d 
content from tbo UcTom may combioe to 
tend the loop until tbo intnduminal tenstoc 
Is dangerously high. Sudi patients dc®^ 
prompt decompresxioQ by operation in erwt 
to avoid tbo risk of necrosis and peTfes*- 
tion. 

In qH acute abdominal disorders, thero^ 
apt to bo on Initial reflex emptying of tte 
stomach In intestinal obstructi^ tho 
big continues, however and tends to W 
frequent and copknu It may bo brought co 
Prior to fuch dectnoprmino, cwo mittt h® 
c»«l not to adaiiaJstCT tilsfnottic hartian co<»»x* **" 
der ezccutve prcMora Diitention d tho rfctam ^ 
nttSr rcfle"t perifUkio £s«tr»<.tk« of it**/®*^ 

wjd jpcertirwous ruptnro of th* dateneWd 
tunstiy tA the creum, mjy b* preriprOUrd by the 

trtrt reflow coctmoioo <mL<d wbro the rectww >• 
overdiUcaded. _ — - 
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bj itlCTiJpii lo InRCit food or drink uud it 
occtui ni>lcall> after a crciccndo of painful 
pcriiUltlc coDlractkjnJ rcMmal of flow ha\ 
tag finalb regurgitated inlcitiiial content 
into the ttonuci^ vshlch ll>cn cjecU llio 
material. This regurgitant nature of the 
VTDniiting In obstruction is illuslmtcd b> the 
ficqocnt obscTNTition that v.hcn (Ik. obslruo- 
tloD is high In Ukj small intestine the v-omil 
fag bcciiu corlj \Nhercas its onset often is 
when tl>o obstruction is at a lower 
Irkci MorcosTT \-omitiDg nuy bo entirely 
absent in colon obstructions. 

In late of Intestinal obstruction tho 
disteoded and thin walled proximal loops 
lose all cffcctlsx contractile ikjwxt Tlic 
colick) wa\-cs of peristalsis diminish In \igor 
at this stage and often tho \ omlling an>ounts 
ool) to the stomachs emptying itself of a 
passn-e o\-erflow from live distended inlcs 


bicrcoses dehydration and adds the element 
of protein depletion 

In tin. relatively infrequent obstructions 
arising verv high In tbo small intestine the 
v-omiting lends lo bo immedlalo and constant 
and results in an Imbalance approaching 
somewhat tlut seen in pyloric obstruction 
DcUvdrulion being accompanied h\ a 
greater loss of cldorido Ion than of sodium, 
results in liypochlorcmla and on alkalosis 
which Is evidenced by elevation of tho car 
bon dioxide combining power of tho blood 
In obstructions at lower levels the vomiting 
is usualJv intermittent and less copious at 
the start ond since tbo loss of sodium Ion 
ctptals or e:vcccds that of dilorido ion the 
patient is prone to develop an addosis unless 
tlioro 1ms txxm adequate parenteral replace- 
ment In patients with ncdcctcd obstruction 
at either level, severe dehydration leads to 


tine. The VTjmitus may bo dark and odorous 
and this has given rise (o the term fecal 
vomHtag Such VTimitus however usually 
does not come from Ovo colon but repro- 
sots the results of stagnation and bact^ol 
omltipUcatioQ in tho dilated small bow'd 
A mrnibcr of mechanisms take port in tho 
ses’ere tetUer and dedroiyie lost chorncter 
**tio of advanced Intesllnd ohslruclion. Tho 
from inlemjplioo of oral intake and 
the lots from vomiting arc readily apparent 
and reouire no detailed comment Lot ob- 
'’kxit, but equally significant ore certain 
internal or hidden dcplclioirs. 

Slnc?e the absorptive power of the intcs 
Unil nracosa becomes increasingly defective 
41 distention develops, gastrointestinal se 
cretloos which are pour^ Into tlw obstructed 
often are lost to the body Just os 
as ore those which ore vamited. 
ntihermore the dilatation of tho bowel 
^ **rve by Irritatioo actually to increase 
Etjw of sctretioni In low obstructions 
u a cDusequenco the proximal intestlDo BUs 
iuan accumulation of water and essential 
7*^ which Is of no avail whatever 
the body In this situation, dehydration 
lou may be well under way 
^ before the advent of vomiting 

rtage of obstruction, a ilzcoble 
oj piojma may be in process This loss. 

^ ^ escape of protein 
tiansadate through the edematoni 
^ and into the peritoneum, 

fa b«n obK^ 

tt b the cocseiMm tfuU in lower 
“wDy •ctnaDy Is the rwuli of no- 

pcriualtlc W.VW which fero. the 
th« tSiiMt tho obrtiuctloo anta flnaUy 

W, enei ttsdi to surge ITT , firm Tt y 


hcmoconccntralloo and to oliguria, and often 
renal damage Is reflected in an elevated 
nonprotcin nitrogen In the blood- Potassium 
dcBdcncy U another complicating factor In 
Into eases, os is also the sizeable loss of 
plasma through the bowel wall The pres 
ence of homocoDcentrstion tends to mask 
these dcfidls and bboratory data must be 
interpreted with this effect in mfnd- 
Id simplo obstruction, tho Intestinnl wall 
is reddened and edematous, although the 
Uiinning effect of distention may ntnT o the 
edema leu apparent The distended loop 
often “weeps* so that a serous transudate 
collects in the peritonevun If the obstruc 
Uon produces sirangulaiUm^ tho affected 
loop shows tbo chongfis of hemorrhagic in 
farction Its color varies from gray to bluish 
black dopeuding upon tho degree and dura 
tion of the vascular involvement Ordinarily 
the veins are occluded first by the strangu 
bting force and for a time tho systolic 
pressure continues to drive arterial blood 
Into the congested intestinal walL Tbero is a 
consequent rupture of venules with blood 
escaping into the intestinal lumen, sometimes 
in a quantity sufficient to cause hemorrhagic 
shock. There may be a similar escape of 
blood from the serosal surfaces of the stran- 
gubted intestine and mesentery so that tho 
peritoneal fluid takes on a sanguineous rbar 
actor Fmally the mounting tension within 
the lumen of the stningubt^ loop stops ^11 
copiilary drcubtlon in the wall and frank 
gangixaie follows. At this stage the arteries 
os well as tho veins of the involved mes 
enteric sector have become thrombosed and 
release of the loop from the strangulating 
mechanism no longer r«tores their pulia 


738 


Chapter 20 The AmtENTARY Canal 


tioru The ^greaoiu intestine looa per 
foratcj but tsveo before gross perforatloa 
ii evident the necrotic wall has served as a 
portal through which bacteria and toxic 
agents hav’c escaped into the peritoneal 
cflvit> 

TTm escape of bacteria and taxint throu^ 
the wail of the gangresious intestine cem 
tributes the final, and roost deadly threat to 
intestinal obstruction. Once this stage is 
reached, the mortaUt> rate will be fonnld 
able no matter how energetic and skillful 
the treatment It is borne out by long ea 
perience of surgeons that intestinal rcsecUoa 
necessltatod bv gangrene of an obstructed 
loop carries much greater risk to life than 
do« intestinal resection performed for other 
resjoat The difference of course arise* 
from the fact that by the time gangrene haa 
dovclopod, the perlt^eum has already been 
subjected to a heavy dnso-perhaM a lethal 
dose-of noxious contamindtion oy agents 
set free from the mteitinal lumen- 

^Vhen gangrenous totesttoe disintegrates 
within the abdominal cavity the atesrttoal 
content pour* into the peritoneum. Wldi rare 
exceptions the contammation beoomea gen 
eralixsd and the outcome is overwhelming 
p^tonftii In that thini or more of obstruc 
tiona whidi are caused bv strangulated 
hernias, however the strangulated loop does 
ZK>t lie within the abdomen proper but to a 
separate peritoneal sac or oompartment In 
these cases thero is the possibUltv (hat at 
the narrowed neck of the hernia the natural 
defenses will succeed for a tune Ln confining 
the contamination to the beruial sac and that 


during this time peritonitis will remain lo- 
csJixed. However one can never rely on 
such locsdtotioa, even tesmporarily and 
hence there is necessity for prompt sur 
intoventioa wheoever strangulation is 
sospected- 

Tbe harmful efforts of bacterial actiwty to 
intestinal obstruction are not limited to this 
late phase of peritonitis following bowel 
ujaaosto Bactei* are also infiuenfcLii to 
earlier developnientf. Their mere multiph 
cation to the stagnant exmtont of tb© ob- 
jtructed intestine cootributei to distention 
bv tiding the hulk of bacterial growth at 
^ M *0 gMH 

tiace It toMJua tatothua 
to produced dt^ loops of 

intestine, ageoti w 


inhibit bacteaial ac 


serve to 

topoifut role to lnlB.tlBg 


and accelerating the gangrtase whldi resnlti 
fnMn itrangulatioa. There have been re 
pcated demonstrations that control of bsc- 
terial activity through intesttoal antiseptks 
delays and limits tissue necrosis when sloop 
is partisfiv devitallzwi Bacterial iavaiaQ of 
the bowel wail is a potent factor to caojiii 
venous thrombosis to predpltate tissue 
death. This is particularly tditog to arm 
where blood supply Is deficient but ort 
entirely lacking. In such marginal and ksi 
extensive area* of defectha efrcnla ti oct, ert 
lateral blood supply can sometimes be estib- 
llihed tn time to avert actual gangrene if 
invasion by bacteria can bo prevented fa 
the toterim 

It has a]>Miiys been difficult to understand 
why CCTtAto patients die booi simple or aoo- 
slrangulaUng, obstniction. As a consequaice, 
a roiemio theory has often been proposed to 
esplato such deaths on the basis ^ perverted 
absorption from danaged fatestfoe. Thus, 
for example systemic effect* were attrifcni^ 
at one time to products of proteto break 
dewn not absorbed to the Dormal bowd 
Hlstamme and hisbuolQe'hke substances 
were suggested paiticulariy as respomlWc 
tn»(T^ Although experimental tests h^ 
tolled conristenliy to Identify any 
fubstoace certainly the possibility writs “to 
when totraluminaJ tension it greatiy cJevalw 
the blood vessels and lymphatics of 
edematous bowel wall mav take up podudi 
which are todc syitemically There has b« 
Utile positive evidence however that 
absorption is actually apprecltbie to kms ** 
the layers of the wall retaxn their vlibilify 
Too oken the lyroptoini arising from seven* 
dehydration anil electrolyto losses have b«B 
attributed to a conjectured toxemia. 

Once the viability of the intesttoal waS » 
impaired, the situation Is radical] v different 
Necrotic tissue then offers an easy *''*®*® 
for direct escape of bowel content toto the 
peritoneum Absorption through a 
membrane, auch as the peritoneum, is mu^ 
leu selective than is absorption through 
intesttoal mucosa and there is little dewbt 
but that many tn-rin* of bacterial and oco 
bacterial origto ore readily absorbed by the 
peritoneum. Consequeotlv fersr'er and tax 
erola are no krager a mystery ooce there a 
gangrene and peritonitis. 

In summary from the standpoint of ^ 
pathologic processes whiefa eodsmger the 1^ 
of the patient as a result of intestinal ob- 
struction, one can ctmclode that so tong ** 
the rtrcuUtion through the intestine is 
the chief dangers from obitructloQ of to* 
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Wtttw^ lio Iq tho ualtT and dcctroMo louc* 
iud in tho mounting Intestinal diitcntion 
If (Hitenllon progresses nnrclicv'cd, tlic intra 
trrmFnal fcmicn may evcnlnaJly become Jn 
otased to tho point that tlw v^ablllt^ of 
the b<wd wall b Impaired, Bacterial InQu 
COCCI then }om In posing iJhj threat of nc 
ooiu with perforation and pcrltonltU. For 
tarntd) except In dosed loop coses tlU* 
stage is cncouDtcrcd lnfrc<]iicnll> In simple 
or Dooitrangulating, obstruction and odI> os 
a Ute c\ent In strangulating olatrucUons* 
la contrast, circulatory Impainnent corutJ 
tutes the ImnKdlato danger Although ob- 
struction of tho lumen usually precedes 
oedusioo of tho \-ciscls, it Is tho Utter 
which leads (o irreversible gangrene, some 
times within a period of hours Properly 
then, wbenever there is a threat of slrangu 
latioo that danger tales precedence o\cr all 
others. 


Bi»8n«u. The diagnosis of acute Intes- 
tinal obstruction is based upon the s)7nptom 
IxUd, emmping abdomiruu /wins comUitig 
*nd failure to pea gas or feces by rcrtuni 
Ahhotjgh disieniion beetles of great signiB 
ooce as obstruction advances in the initial 
togfis of small bowel obstruction, when 
<ihgnoiij is particularly to bo deilnwi, dis 
tetion may be slight and docs not afford a 
depoxiaUe diagnostic criterion 
The dtoical picture of acute Intestinal ob- 
*^*ctIoD Is seen in its typical form when 
toe nnaii biiesiine becomes obstructed. The 
an individual of any age who may 
« may not have experienced a similar pro- 
vtcxis episode, Is seized rather suddenly with 
abdominal pains These pains, 
^nlai are synchronous with waves of force- 
™ pcriitaljii, are usually felt neither to tho 
S^t DOT to tho left but In tho mldabdomen, 
* dio stonudi,'’ at tho level of the 

or higher The patient Is apt to 
^c^themu gaspalns^or colic," They 
mtennlttcnt, rocurrlng in a series of 
® paroxysms Eadi painful cramp 
~^®^teristi^y builds up to a peal of 
^ tubsldes. SimOariy It is 
tn ^ cramps In a sequenco 

^^oent to a crescendo fosUon andtbra to 
In ^ earlier stages of obstruction. 
In not appear particularly lH 

of r these pains, nnW«, 

dnrf^r*** ^ ™ *oci© obstructions aiisioK 
alre*iL* period, tho patient is 

lick at S time obstmetioD 

^ho earilat paroxyjmj of abdominal pain 
tre i«a.Ily.folWd tmmediatel> b> vo^ 


hig Tlw first \omlting is neurogenic In 
nature live stomach emptying Itself on reflex 
stiniuiallon us It does at the onset of man> 
aailo nWominal disorders- Tho vomJtus con- 
sists of wlulcs-cr tho stomach happens to 
contain hollowing this initial reflex empty 
Ing of tho stomach Ilwro Is a variable in 
tervaJ before vomiting resumes in the re- 
gurgitant form which is typical of Intestinal 
obstruction So long os no additional ma 
Icriol Is talcn bv mouth, the length of this 
Inters a] of freedom from vomiting depends 
largely upon the level of the obstruction 
Proxtnud to the obstructed point, as noted 
previously the Inlestino becomes distended 
with fluia and gas which it has been unable 
(o driso fonsTird- Tho powerful peristaltic 
contractions by which It attempts to force its 
content past the obstruction soon culminate 
in periods of rmcrsal of stream which re 
gurgituto this material proximally In high 
jejunal obstruction as a consequence, there 
mav be Uttio or no pause in tho \omiting 
since the stomach soon Is ejecting the con 
tent regurgitated from the uppennost inlei 
tine. When the obstruction is low in the 
ileum in cootrast, there may be a consider 
able iDtoTval before reflux reaches the gastric 
level As regurglLmt vomiting begins, the 
vomltus is at fint bile stained by duodenal 
content Then it becomes the thin brownish 
or greenish content of the distended imall 
intestine. laito in obstruction the material 
vomited becomes thicker and foul smelling. 

Although failure to paa gas or feces oy 
rectum soon follows the development of an 
obstruction, Ihcro may be one or more miHnl 
Dvovements os the distal bowel empties out 
its cootent In like manner enemas given to 
encourage evacuation may at tho start return 
fecal matter and gas which bad already 
reached the colon Once the intestine Hirtai 
to the obstruction has been emptied, how 
ever evacuation comes to an end. There- 
after no gas is passed, provided, of course, 
that obstruction is complete. This point is 
of great practical import ce In the observa 
UoQ of patients having threatened or sui- 

r ted obstruction, continued passage of gas 
rectum being a reliable indication th^ 
any ohstruction present is but partial 
These three symptoms colicky pfltn_ vom 
Iting and failure to pass gas or feces, are the 
essential evidences of intestinal obslructloa. 
Some of the Hfi/Htifmql manifestations are 
important thou^ lew dependable because 
of their variability The most constant ob- 
servation on pb^cal CTaTnfnaHnr^ ij an 
Increase in perisialUc sounds Borborygml 
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are Ixami ot the bdj^t of Ukj intennittent 
pains OccasiaaulJ} tee xounds become to 
toud os to be audible without the aid of a 
$lethosc33po and the patient mav even report 
that he liearr the noises liimsclr Tbo touods 
are often of a gurgling oi bubbling quality 
and sometimes the moveraentj of intostina] 
content can bo detected by palpation As 
distention Incrcasd the sounds take on a 
higher pitch ond assume a metallic or tinl 
ling character However since loud peri- 
rtaJtic sounds are often lieard in the absence 
of any distinct patliologlc process, iho bor 
bory^ni heard in a patient with surpeefed 
obstiuctioa must be Interpreted with caulkm 
Probahlv such sounds are of no particular 
significance unloss they arc synchronous witJi 
tl» peaks of tho coUc In that ease they 
scrv 0 only to establish tho presence of hyper 
peristalsis or colic It must itlll be dotcr 
mined whether the colic In tbo particular 
instance at band results from a roechanicol 
obstruction of the iDtesHne or from on oculo 
Intestinal irritation such as front goitrocn 
teritls or food indhcrctioD In either instance 
hmvtjver the fact that the abdomen Is not 
silent but that pcristnltk octivitv is raulil) 
audible Nvith the stcthescopo aids In dug 
□osls in that it tends to rule out pandv^ 
Ucus, an important coodltlnn which also is 
accompanied by distenticn vomiting and 
constipation but in which tbo abdontea is 
relatively silent 

Inspection of tho abdomen mav show only 
tbo slight fullness of early dLstcntkm Of 
course, the abdomen ^viB bo tight end pro- 
tvhcTant if distention has become advanced 
and there vdll then be marked tympantv on 
pcrcuxsloa. An external hernia nuy bo visible 
on inspection, and palpation may provo that 
it is irreducible tense and tender so as to 
toggcit tmmodlately a diagnosis of strongu 
latcd hernia- In nonstrangulating obstructiona. 
ho^v•ove^ abdominal palpation ordinarily 
gives aegativo findings. Altimugb the patient 
may voluntarily draw up his kncoi and 
tighten bis olwomlaal muscles during a 
cramping paroxysm, ecenmination during one 
of the poinfrw intervals usually reveals 
neither rigidity nor definito teodemesx 

It has already been noted that In the 

MTller Itasa “! ^ 

Hcot doa not 4PP«; 

Juring *0 •ntoro. of 

am alaont ond Ao kbomtoiy 1, of 
STho helm The looipcraeuto Ij nonnal and 

role 10 not mo^y 

S^Tno rimlflcont lonlaxMiaiJ and ^ 


been suSldcnt to bo reflected in rhmiiwj 
determinations Of tho various spcdal pro- 
cedures onl> tiro roailgcn ray aamiMtkm 
of the abdomen is commonly of aid In rv 
tablishing t!>e diagnosis and in certain ia> 
stances is of the greatest help. In otba 
cases howm-cr roentgen ray flndingi are 
inconclusive and supply onb presmnptivo 
evidence This is particularly true in potimti 
in whom differentiation between m ec bs n kal 
obstruction and parolytlo ileus proves espe- 
cially dlfflcuJL In problem cases such a 
these, tho roentgen ray findings must always 
bo correlated with the dirtical observuticeti. 
Again one returns to tho coadusioQ that for 
Intestinal obstructioo to bo recognired ia 
lU early phases when release can be acccao- 
pUiircd most efficiently and at tbo mlainiQm 
of risk to the patient, tho dlagnodi unuDy 
must rest upon tho carilinal symptoms pre- 
viously mentioned cramping abdcsniDal 
pains vomiting and failure to pass gas w 
leco*. 

Late in IntcsUnsd ofasttuctlon, systemfc cf 
fccts are rudiJy apparent They consW 
diiefly of the physical signs of advaod^ 
dehy^tion Laboratory studies reNoal 
rcrtdting concentrotioo cf the blood 
ever tlve dry sUn and foogue, the 
eyes tlw sjaint and cooccotratod urine sw 
tiw hanoconceotratloa, whkh tho laboctioty 
reports after copicuj vomiting has been la 
progress for several da>t, are In no way 
spe^c signs peculiar to Intestinal obsti^ 
tion Thev aro merel> evidences of untreattu 
dehydration. Indicating tho lack of 
rt75ijcfw>fa7t ihempy during a period whm 
there has been excessive fluid loss fnxn 
cause. , 

In some (ratances the advent of 
(ton in small bmvcl obstruction 
sudden and dramatic developments 
are cosily reengnfred. Immediately the ^ 
dominal pain becomes more (ostre and to^ 
on a constant rather than Intenuitteut char 
ttctcr Tho patient often complains oi 
in the back. The general appearance rapi^ 
becomes that of ortrerne ilineis. Varying ^ 
grees of circulatory collapto or shock de- 
velop with lowered blood pressure, accew 
ated pidso and soboormal temperature, m 
abrupt and massive strangulations, shock h 
particularly apt to bo immediate and pro- 
found. Along with tlnsso circulatory change** 
tiiero are distinct alterations in tbo abdoffl 
Inal picture. Localized tenderness develop* 
and tho strangulated lotm often bcc«ncs 
palpable os a tender Indefinite mass. Bo^ 
gen ray examinations may^ 
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tended loop lo bo dlscrtlc and to luve uii 
nmaujlly smooth-cdfii.'d api>c irancx iluj cor 
njgaliom cjim*d b> tlio \-alniUo conntvcnles 
ha\-ing b^ lost Lcukoc^-toiU and fextr 
de\elop and tlvcro it mounting rigidJt) lo 
indkato pcdlonilU. 

When the onw.1 of itrangvjlatlon li Ivcr 
ftHi-d b> Rich diangci as tlioM? tlw uirgico) 
ODcrgciicj is ob\'ioui. Unfortunately Irou 
cser In man> ollrcr pallenli, ilrangulatloo 
dcsxiops rather Insldlmvsly \dtlKJUt itriting 
and olmpt changes hi Qm clinical picture 
sod in such patients its carW detection maj 
be c\cccdlngl\ dllBcull Tills fact greatly 
complicates Uw frwiucnt problem of proper 
management of tlio patient In uliom marked 
distention and advanced water and electro* 
l>te Imbalanco arc already present when he 
fa first seen by the surgeon In this iltuatloo, 
delay In operative intervention for u dav or 
loow whiio Ukso complications ore ligfited 
ml^ wdl servo the patients best Interest 
bet only provided tlvo surgeon can bo ccrtafai 
that itrangulndoQ is neither present nor Im- 
parling To aid in this ullcmnm, many 
studies nave been nude with the purpose of 
rst a h l hh lng dependable criteria so (hut 
strangulation can always bo recognized Ira 
mediately and accurately Incnascd pain 
and pain of t cooitnat type, Incrca*cd pulse 
the presence of a mass tenderness, 
IttdDcytosIj and beginning abdonrinal 
rigidity are dgns of strangulation most com 
dted, Wth such points In mind, some 
®perienced nrgconi find that they ore able 
to diagnose strangulation with satisfactory 
•curacy while others report much less sue 
CTO ^ this regard. Moreover It should be 
P«ated out that any emphasli placed upon 
tta etiiy tigns and symptoms of strangula 
t™ must not be interpreted to mean that 
fa Weil lo long as one proceeds with 
as soon as strangulatioa is recog 
^ contrary It can scarcely be 
1 Vi rurgeon does much l^cr 

^^fap^lent if the Intestinal loop can be 
F®*®***d before gross Impairment of dreu 
bas oectured, not after Although the 
a strangulated loop may be fol 
iaa ^ ^ appearance attest 

Su 1? many Instances this Is 

Brv j resocUoa becomes neces- 

m enrandy m patfaiL It ii weU 
thu 1 number of tbe lo-ailM 
«r“golalton aotmJly are rigni of 
tf»y are the itgns and 
of the peritonld, whlcb^ do- 
as a result of strangulatioii. 


Groeraliiatif 
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apt to bo misleading In colon obstructions 
because these present a wide variety of 
clinical pictures ranging from the dnunat 
Ically sudden onset and rapid course of slg 
mold volvulus lo tlio slow insidiously dc 
vcloplng obstruction oflm seen In assodn 
(ion wdtii carcinoma of the colon 
Only in the sigmoid, which has a long 
mesentery Is volvulus common Elscvvbcro 
In tlio colon mobility Is so limited by the 
peritoneal and omental attachments of the 
bowel that twisting with resulting strangula 
Uon is rare. Furthermore, because of the 
Umlted mobility colon loop seldom enter 
hernial orifices (except “sliding’ hernias) or 
pass through widows between peritoneal 
bonds Instead, In tho case of mo colon, 
obstruction usually results from a disease of 
tho bowel itself Cmelnoma, or less commonly 
cluonic inflammatory disease slowly blocks 
tho bowel lumen by stricture formation or by 
a combination of obturation and stricture. 
Tho block becomes complete only after the 
disease lui been present for a considerable 
(Iroo. Clinical onkructlon, therefore often 
develops gradually or with recurring epi 
sodcs or (meats of obstructiocL The episodes 
become progressively more severe. Often 
the surgeon does not see tbe patient until he 
has finally become completely obstructed 
and is in a dfatended, cramping state 
amounting to that of on acute obstruction. If 
there is a competent ileocecal vrdve, extreme 
distention of the colon may develop rapidly 
with great danger of necrosis and perfora 
boo as a resvdt of excessive Intralumfaial ten 
sioo. There may bo no vomiting whatever 
In other odulli, and in almost all small rhil 
dren, on Incompetent valve permits reflnx 
Into tho small intestine and the colon is pro- 
tected lo some extent against a sudden and 
excessive rise in pressure within its lumen. 
Even in these patients, the vomiting ma y be 
greatly delay^ and scant In partial and in 
tennitteat ronns of colon obstruction, the 
small intestine may gradually beomie 
greatly distended over a time and patients 
sometimes present themselves with an enor 
mouxly distended abdomen which has 
caused surprisingly little discomfort or vom- 
iting. 

In view of the commoner causative lesions, 
patients with large bowel obstruction are apt 
to be in the older age group and to show 
such evidences of an undralying chronic dis 
ease as anemia and protein deletion The 
patient often reports a change in bowel 
^It dattag bad some weeks or months 
followed by Increasing difficulty from con- 
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jdpation or by alternating bouts of constipa 
tloQ and diarrhea- He has cramping paint, 
often ImvTT in the abdcanen than is Bio case 
in small bowel obstruction Ho is distendad, 
nsualJy mariedly so and there is proaotmced 
tympany on peamusioa. An intestiaal pat 
tern," with v^ble peristalsis is not uncom 
mon. Peristaltic noises are audible and these 
may bo low pitched and rumbling. Vomiting 
may have been scant or absent and there 
may bo little evidence of dehydration The 
roaatgen ray “scout" film portrays the dis- 
tends colon and. as dasa4>ed below floor 
oscopy with the barium enema reveals the 
locatiOT of the obstructlon- 

In comparing the diagnostic criteria \vith 
those in obstruction of the tmall intestine 
the chief contrasts lie in the frequent ob- 
sence of vomiting in colon obstruction and 
ia the earlier appearance of oieteorism or 
distention in many patients In view of these 
differences the symptom triad given for ob- 
struction o£ the nnall intestine might be 
altered in the case of large bowel obstruction 
to read cromphig obdormnel pains ditten 
iion and failure to pass gas or facts by roc 
turn. 

Roenigenomphk Studies. Altboo^ In 
the final ana^iij the diagnosis of intettinal 
obstruction mtut depend upon clinical fea 


hires, radiographic studies of the dhJribo- 
tlon of gas within the abdomen and the 
configuration of the gas-filled intestinal kom 
are often of great in diagnosis. In tm 
normal abdomen, except in infsats and rtay 
small children, gas is visualized car roe ntg en 
ray film only hr the stomtidi, duodenal bw 
and colon- Within the small intestine, the 
bowel activity keeps the gas too iatinatfly 
ntixed with the content for It ti) be vtsihk 
When thero is marked stasis for any reason, 
however the meoua and liquid dgtpm ti 
separate and men the gas coUectioiu be- 
come visible on the roeatgenographio film. 
In the patient with intestinal olnttroctioo, for 
example, within six hours after onset road 
gen ray studies >viii osuallY portray the 
pockets of separated gas and tints serve to 
locate the intestiaai loc^ which are pros 
imal to the obstruction- Moreover as tie 
distention of an IntlMdual loop progresses, 
the increased cesnteot of gas scivt* to delin- 
eate the intestinal walls bounding die gs*« 
ous accumulation and thus provides osehu 
laformatica rcgaidiog the cootoirr and coo- 
figuration of t^ loop. 

A roentgen ray plctiire, taken widi the 
tieot sitting or erect, may show mulcipfc 
fluid levels of the type chartcisistic of 
nsechanical ohstructicBi (Fig. 94) In other 
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9A Typial npntht roaotfeQogTwo of lUjdwasa ta nwchaolcsi ofartroctiro of tb* *ndl 
a „.!— ^. 1 dlkiodk^ *r* ditteoded by gai axidi fold to th»i foiJ *r« oiMaCixi Tbef* » daeiJC* « 
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Fig. oa 


Fig. 37 


Fijwffla. Tb« *i*-eiw InniN-cno --- 

01*11 tnWn.1 looM ihow fiuid IcttU. ( lllu»tr.*tk» Jrauo 


, , jijiKjuulmi bv U* hia»tT»l nwAlo#*- *rbo dUteodrd 

calao u eai^ ditto *ui*hrd ^ jmOIctU \rUb obatruo- 

IUtritr.iLk» f«*n “ upxigbt * r»y '-kevr cm p*ucm 


tkpcftfaa dCT c Wl oiaJla.) . i r:in he miToutnicd by the diton^ faop* 

ftfanOr trying 

of tb* pracicBal ( Uhutntiao dn*^ ff<wi pwJOH 


cue*, the typical UepUdder pallero (FI®- 
95) nut) be jeen. Survey or *cout film* wen 
wtth tli patient In a borixooul pcnltioD arc 
partkulai^ useful in revealing the location 
and cxntmr of the dilated loops A loop ^ 
dhtended colon c^n often bo distinguished 
by virtue of its hauitral markings and lU 
position and course within the abdomen 
(Rfc 96) Distended loops of small intestine 
ttna to show the distinguishing transverse 
nsiridngi of ti^ valvulac conniventes ex 
^Sgeratiaa of the nonnal feathering often 
producing the effect Vrwn vn os the accordion 
or berringbone *p pearance (Fig- 9-1) \Vhen 
a distinct loop or small Intestine loses these 
valvular marl^gs finfi shows smooth rather 
than corrugated margins, strangulation is to 
be suspected. 

Sosnetimes the x-ray appearance is so 
typical that It permits identiflcstlon of the 
merhanhiD causing the particular obstruc- 
tion- For example, the contour and position 
of the limbs of the twisted loop of the ilg 
®oid colon are often so characteristic os to 
Permit a of volvulus from the 

f«DtM ray view alone (Fig. 97) Other 
P^diar configoratloni seen on roentgen ray 

*ba aid die dia gru-ntf of Intussusception 

*“d of mahotatioo- 

lo tome instances, radiographic con- 
umatlon and portrayal of an Intestinal ob- 
stiueiioQ are facilitated greatly by con com! 


tani adminUtration of barium as a coplrast 
medium (Fig- 95) Wben the barium is ad 
mloislcrod as on enema by rectum. Its use is 
»afe provided due ore U oerds^ to avoid 
ovcTdJslcnUoo of the rectum by the balh^ 
commonly used and overdiitcntioo of Iw 
large bowel as a result of administering the 
enema under eaceoxlve pressure- Such pr^ 
cautloos are nccessai) lest perforation be 



fia«r» eS. Appeaimnce mitli bs rfnm aitsDX bi ■ 
with cardDom* o£ the mlenio Hexure of the 
oJon. The of bartirm often itow completely 
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cttu*ed in patients having colon obstructioo 
either ai a direct effect, the bowel perforat 
ing at a diseased area which is subferfed to 
the immediate presrure of the enema or to 
directly owing to an oxceuivcl) violent ro- 
8ei oootraction of the proximal coloa having 
been ehated b> distention of U>e rectum In 
the latter instance the thin walled cccum 
proximal to on obitructioa raa> "ruphire'* It 
self if the Qeocecal valve is compotcot How 
ever when performed In q safe manrver the 
barium enema U to helpful in demomtraUnn 
the jjresenco and location of a large bowel 
obstraction that it is considered an csseodol 
part of the preoperaUvo study in colon ob- 
structhins Withwt the information it pro- 
vides the surgeon often would be unable to 
plan the operadoo and the surgical approach 
toteSigently 


Aside from its negative value in demon 
itrating that the colon is not obstructed, tb© 
barium eneroa is of little aid in the study of 
obstructions of the small intestine excepting 
those invoMag the immediate vidnitv of the 
ileocecal valve inich as terminal ileitis and 
ileocolic latussnsceptloa. This has given rise 
to the tanptaticB3 to administer the borlinn 
by mouth to obstruction or suspected ob- 
struction- However when barium Is intro- 
duced proximal to an obstruction it has a 
notorious tendency to form on impaction at 
and above die point of obstruction where it 
frequently becomes tnspiisated to form a 
hard mass or enterolith- The impaction im 
mediately converts a partial obstruction into 
a complete one and the borimn moia greatly 
comp^oates the surgjca^ ireatinenL \Vith lew 
excepdoai consequently the oral admtnis- 
irtJffon oi barium in patients with vossibJe 
iniesttnai obstruction is to be condemned 
Such use has led to many deatia in persons 
having colon obstruction through operative 
and poftoperatlvo compllcatioas for which 
the barium is responrible Moreover to ob- 
jtructiem cU more proximid levels, oral ad 
mtnts tratiop of barium is usuailv unneces- 
wry and the tofonnatloa to be gained bv its 
vi$® Is soldmn worth the risk involved. In the 
highest olrt^ctiocs, pjloric and possibly 
the cautious use of small quanti 
ties of a thin barium mixture may sometimes 
bo permissible if one is sure ho can recover 
the Wlnm to ivjuhtagt Even hero however 
one must weigh the W 
ml rUb. The totter tadinJe U» rU. of ^ 
Xtion of barium into the tag. . n^cuUr 
the tof.ut> ta wbora^ very 
ilX^hrtnicdooj are mort commtffl 
SaSTtW DUgnoJw The conclu.lon that 


obstruction is present to a given ptitkDt to- 
mediately poses several supplemental prob- 
lems in diagnosis. Information bearing upoo 
the demec, the approximate site a^ toe 
probable enuso of an obstructioa provides » 
basis fox totoUlgent estimates rdattog to tor 
urgency of the situation the oKirse to be 
expected and tho likelihood of early strangu- 
latioa. 

So long 01 tho patient continues to psu 
gas bv rectum tho obstruction may be con- 
sidered to be only threatened or paitisl 
Simliariy romitgen ray dcmoostratloQ that 
gas reappears to tho colon after it has betn 
evacuated by enemas indicates that the ob- 
structloo is still incomplete. Since axnpkto 
ooclusioD of the totesttoal lumen oeaily d- 
vvays precede* the advent of strangulattoc, 
continued passage of gas leads to the c®- 
chuion that time is avatilable for additiood 
study os well as for attempts to relieve tie 
obstruction by noooperativo means. 

The approximate site or level of an ob- 
struction can often bo coofectured on tho 
basil of ibe history and symptoms. 
over an obstruction of tbo colon can onB- 
nariUy be located accurately by ineani of 
fiuoroscopo and barium eoema, whereas toe 
X ray icoul film often serves to locale a saiw 
bov^ obrtruettoQ within the limits of toe 
upper middla or lower third of the smsll to 
tattoo Even this approximation as to loc^ 
tioa permits a more intelligent solect l oo » 
tocisioQ. 

In some patients tho specific cause of a® 
ofastructloa ii obvious on physical inspectitffl- 
Thli is the cose to strangulated ev’usx® 
hernia or to iraperforato arms. Other pa 
tients in whom the physical signs penmt * 
strong Infereiice as to cause tociude those 
with laparotomy scars to suggest obstructi® 
by adhesions, or with a palpable turner 
which Is characteristic, as to fatussusceptioo- 
Again the x ray film of the abdomen rosy 
reveal findings typical of such lesiocs ^ 
congenital otrais or moconlum Ileus, or ti^ 
appearance following » barium enema rosy 
hurtify a specific diagnoris such as voIvuUA 
tatusxujceptloa or dfvcrticuiitis. In a gr^ 
many other patients, however little or pn 
preoperatho ovidenco w-ill bo obtatoed fruiB 
otty source to indicate the mochaniun ^ 
cause of the obstruction. This is particularh 
apt to bo the case when the interference is to 
the small intestine. 

Obstruction must be distinguished from 
maay other disorders which cause abdccntnal 
Th* Rlchtor tyw ol fomoni baroia a ctw d>* 
few exceptfen* to Uiii nJe. 
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ruin iwl \ximlliDg. If tlw pain U of a cr inip* 1 
or colkk) naluro and U oswKlalcd wllh i 
toibilih to poii goi, tlvcro muil Imincdlatcl) 
be nifpidon of objtmcllon The abwmci, of 
ibo cDcititulkmal and abdominal iignk of 
acole Infionunatlon iK*nniti diffcTcnlfallon 
from such ditcaw.** as aculo uppcndIcilU. 
icute cholcoititls and pcritonUii In klinplc 
ohstroctloQ there ii neither fcr\xr nor Icuko- 
cjtosh. Similar!) there Is no definite lender 
ness,* dthcT localized or general and ub- 
ftruinjl rlgldil) Is absciiL Tlvo WMiiids of 
bcrcaicd ncriitolUc activity wldch nro tj-pf 
cal of mechanical obstruction nwreover arc 
rarel) heard In assodallon with iht ulKlomI 
nal inflammations. Infioinmalion is luiudi) 
accompanied mstead Iw a rcfloi Inlilhillon of 
intestinal motilit) or ilcnis 
Diagnosis becomes more difficult if itran 
piUtkm has ensued since (ho signs of a 
Vxal laflammator) lesion then begin to niAo 
ihdr appearance and to become superim 
posed apon the rjinplocns of simple ohstrue- 
tJen. DiKcrcotiatlon must bo bas^ upon iho 
histoT) and upon the otlwr signs and svmp* 
toms of talearUnal obstruction Furtliermorc 
^hes a sudden strangulation lends to honor 
rhage or to shock, it may be confused with 
other coodidons responsible for ubdooilnal 
banorrha^ and sdth condiUoos such os 
pwforated peptic ulcer which produce a 
temporary shoA state on a neurogenic basis. 

A particular problem In dlagnmli arises la 
differentiating Intestinal obstruction from 
other abdonilnal colics. Renal or ureteral 
oolic and biliary colic ore usuallv recognized 
because of the characteristic location 
and radlatkm of the pnln. Such syndromet 
**^®d colic and the abdominal crises of 
t«ei dorsalis, sicUo cell anemia and por 
Ph)^ are rare but must be kept in mind 
Amg with the visceral neuropathy assod 
^tw with diabetes. The more nrqueot dlffl 
concerns differrm HnHrm of mechanical 
obstruction from the Intesttnal colic of acute 
®Wtii or gastroenteritij resulting from 
Infection or dietary indiscretlan 
fr of great help in recognixlDg 
^otattis this sort In that it may reveal in- 
of a possible poison or of an iniu 
combination of foods. A story of pro- 
!n oh«gy olio may provide a c5ue. 

^ tood poisonings, moreover other associatei 
L of the household usuall) have 

rlmflariy and limultancously stricken 
y case, the advent of diarrhea will ro- 
tendcro«i U the rite of etUcWiit of an 
ooc«a*i*Ily parttooeum 1» tn exarpboo 


Ikno ull suspicion that the cramping pain Is 
tluj result of mccimnlcal olwtniction A dc 
iav in tlm onset of diarrhea, Iwwcscr might 
lead to iircmaturo laparotomy on the as- 
su^Uun tliat an obstruction is present 
Tlic dlfTcnmtiatlon of mechanical inlcs 
tlnoi ohstniction from neurogenic obstruction, 
or f)ara!yilc iJciu may bo a very difBcult 
diagnosis especially during tbo days frn 
medlaUl) following on abdominal operation 
Since a temporary Inhibition of Intestinal 
motility occurs rcgularl) after major abdom- 
inal stirgcry and Is aggravated and pro- 
longed when tlicrc Is any significant dcpcc 
of perilonitU, a possiblo basis for protracted 
Ileus Is present after many operations. Inas 
much as mechanical obstruction also may dc 
\clop during the postoperative period, one 
is conccrnctT In dilTcrcotiating the two con 
dltions wlicncvcr distention with obstipation 
and vomiting appears after abdominal lur 
gcry The most Important point enabling 
su<m differenUatiem U the fact tliat In para 
lytic ileus the waves of forceful and violent 
peristalsis diaractcristic of mechanical ob- 
struction ore absent Consequently the pa 
Uent docs not complain of cramping or 
colicky pain and on auscultation there is no 
increase in the sounds of peristaltic activity 
Instead tJto abdomen is relatively silent 
\ ray scout films, moreover show that gase 
ous distention is generalized rather than lim- 
ited to the intestinal loops pitixliruil to any 
level Perhaps roost important of all is the 
X ray visualization of gas in the rectum and 
pelvic colon In fact, in many coses of Ileus, 
distention of the entire large bowel is a 
prominent feature. In advanced peritonitis, 
for example the colon loops may be enor 
mously distended. 

As the intestine recovers from a period of 
refiex InlUbition or ileus, there may bo trnn 
sient “gas pains " particulariy if the bowel 
1 bos been dhtended. The irregularity of these 
I cramps, and the fact that gas is soon passed 
1 per rectum ordinarily prevent confusion 
with the colic of a mechanical obstruction. 
; OcTHilonallv however the patient actually 
does enter a state of mechanical obstruction 
us ileus is subsiding After peritonitis for 

- e.xample obstruction from adhesions is not 
infrequent and at a certain period the pa 

I hent may be suffering from a "combined ob- 
5 ftiuctlon," both paralytic and mechanical 
, Treatment. During the past twenty-five 

- veaii there has been a remarkable reduction 
„ in the over all mortality rate in acute intes 
□ tmal obstruction. A decrease from a former 

rate of over 40 per cent to a current rate of 
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Flgurt 99 Diigimm of racttan appamui mnpk»r«d In tli» trmtmecit of dlitectkan. An efcrt 

t h wild tlw«yi be m i dn to hive tfae end of tho citbeter reach be>xod tVi« i4iinr^>Trrm Perfendoa ire inid* 
•0 thit loctkn miv be merted rimuitmeonrfy on the tad cn the duodenim. When the flnil 

•TO fTOit, 1 third bottle Aoild be u»d a • cnllocliiig rocepticlc. (Wiageniteen and Pmii* JAAiA, 
voi 110.) 

pchapj 10 per cent hu been cited recenUy lupportlve meajuret often eetenrial both to 
Altbough tbe diicoverj of antibiotics, the preparaticjn for operation and to tbo aftw 
development of improv^ techniques In op- care. 

erativo surgery and improvementi of anes Decomprettion of th* mail bUattina b 
tiiesla have plajxd parti in this reduc- accomplished by cootiniioas asplratloo of 
tiiTTi certainly tno c hie f facton responsl content by way of a tube passed through the 
ble have been the use of decompretilag nose into tbo stomach or uppor intestiDe. 
device* for prevention and correction of in Tljo method was introduced bv Wang^ 
lestinal distention and the more effective steen (1931-32) using a tube which passed 
replacement therapv made poulblo by con th^gh the stomach into the duodounn 
ftantly Increasing Knowledge of fluid and whenever possible, and applying enn*^®^ 
electrolyte balance. Since In the >a*t ma gentle suction throu^ tbo tube by meanJ » 
Jority of patients the obstructing mechanism a fhnple water sljmon apparatus such « 
am bo rdeased only by operation, Ireofmenf that shown in Figure 90 FoDowlng dem^ 

stration of the vmue of this method, 
and Abbott ( 1934) Introdoced a longer tiiW 
for decompreisioo, the tnbo having a doebi* 
lumen and carrying an inflatable oaDooei In 
Its ti^ Once the tip of the Miller 
tube has pasted fr om the stomach into the 


of bitertinal obstrucHon remains pritriarily 
tureicaL However intestinal decompreuion 
axaTpcrenterfll replacement therapv are vital 
The tint tba mortabty rste ta rtiU « 

10 pa c»t U H” 

i* faiteitlnsl 
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doodcnom, the ballcxxi Is Inflated to servo 
IS a bolus which peristalsis proiwU dlslall> 
tkoi tbo intestine, U the Intubation Is 
idcaSj successful, the Up of tho tulx) c\-en 
h 13 Tty comes to He Just proximal to tlio 
point ol obstruction so os to effect complete 
enptjfag of the proximal IntcsUnal loops 
Pissage of the tube ihrougli tho p>Iurus con 
times to bo a time-consuming and l^ing 
problem in intestinal intubatkm 
In discussing decompression It slKnild bo 
emphasized tlut presention of distention is 
not Dcarl) so diiB^t as Is the relief of dJs 
t enti oo chko it bos become cstabllslnxl In 
patiaits in whom distention has not )ct oc- 
cunrd, tho InsUludon of simple gastric suc- 
tion b) wi) of a Levin tubo wliicb stops 
short of tho pylorus will servo to recover 
iD ilr swallow^ thereafter os well os any 
liquid content which is regurgitated from 
the dttodenam, provided, of course, tlut tho 
tube h Vept open so that it can function. 
This suEces to prevent tho development of 
th^totloa. Once dlstcnUon Is present, how 
ffw gastric sucUoa, since It foils to empty 
me tract distal to tho pylorus, serves only 
to prevat angmentalion of tho atistiDg dis 
If the Levin tube can bo passed 
“^gh the pylorus, docoenpressioa from 
>rthln the du^enum Is somovvlmt moro 
However for sottsfuctory removal 
nr the volnminoui content from loops which 
already distended, intubaUon to a point 
h^^end the dnodeno^naaJ flexure, when? 
*harp angulation may bo caused by tbo Uga 
of Trdtz, is most effective. This ro- 
the use of the long tubes such as the 
Abbott tube, 

twenty four hours, one may find that 
gastric Intubation has been accom 
P™hed. This difficulty remains tbo chief 
dranco to effective decompression thcr 
W while the delay Incident to unsuccessM 
to Intubate tho IntertiDe may be a 
y^^oangetiXis delay wbm treating patients 
8 taestliial obstructlotL ^Vbc^eas, lapa 
admittedly U more hazardous when 
toiHr*, * 1 . presence of tnaiLed dls- 

that ^ger to the patient is not so 
vhfr, r+wT T® danger oiliiiig from delay 
AltKni ^ present or ImminenL 

icompresrion is prl 
for comUttog dlitentton. 
d'^lopment hiu been col 
tanom.S?*’?”' to lobjatuto de 

defioittvp 1 noglcal operation in tho 
tttemnt, treatm^t of obrtructioru The» 
•"“tph lie euily underatood In the Ught 


of iho clinical experience that, in a number 
of patients having early or Incipient obstruc- 
tion of certain Ijpcs In the small intestine 
decompression o/ itself actually docs servo to 
release the obstructing mcclionism so that 
un emergency siu^cal operation becomes 
unnecessary Very naturally cxjvcricoco with 
such cases lus led to trials in substituting 
decompression for operation In treating other 
patients with obstruction and many studies 
nave been made to detcrmlno tho possiblll 
lies and define tlw limitations of such rwn- 
opcratic^ managemeni Unfortunately how 
over too little heed Is given to repeated 
wnumings pointing out tho great difficulty in 
selecting patients in whom it is safe to defer 
oivcralion while a satisfactory trial of decora 
pressioD tltcrapy is being made. Lock of 
appreciation of this difficulty continuos to 
lead to costly misuses of decompression as a 
tentoUvc suoitituto for surgoy Unless tho 
surgeon Is highly critical, a false sense of 
security is foster^ by the cessation of pain 
and V’omlUng which follows institution of 
decompression and by the temporary Im 
provcmcot In the padents coDdidoo which 
is brought about by the coDcuirent admin 
istradon of water and electrolytes. Often 
these beneficial effects are interpreted os 
indicating a relief of the obstruedon when 
in reality they mean only a relief of certain 
of its symptoms. In many instances conse- 
quently surgerv is postponed unduly until 
a subsequent aetejioratioD in the patiests 
condiUon finally forcta operadon upon tho 
surgeon at a dme when greater hazards are 
faced than would have been the case with 
prompt surgery In these patients it is not 
unusual for the tardy laparotomy to reveal 
that an unrecognized strangulation has been 
present and that the delay which had been 
intended for the padents benefit has actu 
ally been to hii great harm- Thus, it Is the 
unhappy poradxiz that intestmal decompres 
sion, a voJuablo form of supportive therapy 
through misuse becomes responsible 
many of the deaths which continue to occur 
Decompression of the largfi infesrfne can 
only occasionally be accomplished by means 
of a tube passed through the nose into tho 
small Intestine. As previously noted, the 
Ileocolic sphincter often serves as an effective 
one-way valve to prevent all regurgitation 
from the cecum into tho Ileum, Conse- 
quently aente distention of tbo colon de- 
mands imme di a te surgical decompression by 
open operation. However the use of naso- 
gastric suction as an adjunct measure still 
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terve* a nnsful purpoie, ilncc by roeovertog 
swaiknvcd air it provcnti additioaal dlstcn 
tioQ of the oaall intejtinc. 

In all Intestinal obatrucUoni, Quid is Icat 
from the aormjd body Quid space* whether 
it be bv vomiting, bv collection of fluid to 
the lumen of the obstructed bo%veI or by 
retention in edematous tissues The proven 
Uon of water and electrolyte fanbalan^ and 
the correttioQ of depletions already existing 
are of iramediato concern in the treatment 
of each patient The extent of replacement 
needed and the time available for its 


of urioo is good ond, in emergency 
can often be postponed until the pcstopen- 
tlve period 

Vltan^lns B and C aro added to fatra- 
vciroui infusions as needed. \Vhcn history cr 
examination suggests molnutritioD, atientke 
is directed particularly to the treatment of 
avitaminosis. 

During recent yean there has been better 
apprcctotioo of tM ncod for adequate bkod 
trtmsfusloas to the preoperativa prepantecn 
of many patients Imvina small bowel ob- 
struction Loss of uhoie blood into the 


Bchlevemcat are influenced necessarily by 
varying factors The leocl of obrtructUm 
influencGs replamnent requireraents In ob- 
stmetioas located high to the small toles- 
tine losses b> vomiting usuallv have been 
copious whereas in colon obstructions then? 
ma> have been no vormting at oil The 
elapsed time since onset of obstrudlon is 
another important considcraUon When ob- 
structions are seen very oarlv replacement 
needs are correspondtogly less than sr later 
stage* The posrfble presence of stmngulo 
tkm is p&rticularlv important It sharply 
limits the delay wnich Is jusUfled to order 
to effect replacgment 
In treating patients having ohstrudion of 
the small intestine the basic problem Is that 
of correcting the dehydration which has re 
suited from lad. of intde coupled with a 
lots of intestinai sccretioai Le a dchvdra 
tioD coenpriftog dcEdts both of water and of 
siJt A quick lamination of the urtoo with 
regard to color volume and specific gravity 
prtnidas a rough atetmire ai the extent of 
the dehydration Corroctlon is accotapUshod 
by Intravenous odmtoistration of an ade- 
quate quantity of water and of sodium 
boride In patients with early cases to 
whom only mwerato losses have taken ploce 
tbe adminisLratioa of 1 or 2 liters of Isotonic 
saline often suffice* and this con be occoro 
plished during tbe jHxiparatioo for surgery 
and while the operation is to progress In 
patients with late cases boweWt several 
ttmes this volume may bo needed and the 
administratioo of tucii quantity ordinarily 
itsquina some hours Glucose is added to 

the cal oric d^ t. Apt^ance of 

dilute urine w^iCr^taim ^rido or 
dtoarily Indicatci that watw bi^ ^ 
been restored. In the mcaawhil^ detcnntoa 

. J1 rV4»«hfn(r*cf nraiwir 


XJwffl ha« rcv«ari th. mm. 

C nr alkalosis, Potasihim rcplaco- 

until the output 


lumen of strangulated intestine or too cf 
pbima through the wail of edematous benrd 
00^1 for replac«n«nt ta patients to wham 2 
appears likely that *u<di loss has been sub- 
stantiaL Moreover transfusion of whole 
blood or plasma does much to lustato thcae 
paUent* to whom preparation for operatk*} 
oas been hurried of necessity because of 
obvious or svispected itrangvilsticaQ 

Large Ixmvs ohsirucilon usually prewsb 
quite dlffcsmt problems to tbe correctioo ^ 
pbysiolotoc dcfldls than doe* obstructioo » 
the small intestine. As noted before, 
tog is not a prominent feaUire in cokio oo* 
structiofl tberefore kacse* of water and 
trolyte* usually are not acute. In vJ^ « 
the cemmooer cause* of obstructioa of ™ 
larae boweh tbe typical patient is old« 
suffer* from a chronic illness For tb^ 
reasons the surgeon U chiefly coaceniea 
with replacing blood, protein and vitamW 
lather than with administering water aw 
salt. When the patient is seen before 
pletc obstruction fias become estiblhh^ 
time may be available for roestmably ad^ 
quato correctioo of the malnutrittai »oo 
oisemia, operation bdng deferred to a bw 
rime lliis also pxmnit* the prexiaraticc » 
the colon with antibiotics If the patient h 
not seen nntil acuto obstruction Is preset, 
however time is not available for complrie 
replacement tborapy or for full anlibtoUe 
protection since necrosis and porforati® 
may result from any considerable delay to 
preparing for an emergency operation to 
such case* a chief concem lies to assiutoS 
on adoquato output of urine. Furtbmn^ 
in lieu ^ time for better preparation blood 
transfusion £i used freely to sustato tho pa- 
tient during surgery Of ©roat Iroportan^ 
rocCToover is the practice of limiting ^ 
suj^cai operation to simple palilatbe de- 
comnreuton of the distended colon, Forto 
notely a great majority of large bowel 
obstrucUoas are of a nature to permit post 



Intestinal Odsthuction 


749 


ptDcmcnl of dcfinilKc Uxalmcnl to u later 
dale. 

Digital cuntuullon of llw rectum Is an 
csjcndal diagnostic step In all patU.mts with 
taspeded Intestinal obstruction. Fecal im 
pacHoc, rectal stricture and pcMc tiurwr arc 
eumplcs of conditions sometimes dlscov 
ered uhkh alter the enliro plan of treat 
weal. 

The mafority of patients having obstnic 
boo wdl basts been gKcn one or nsoro 
CQonas In tbo process of cstabllsliing a dlag 
QQsls. \ny continued csaciutkm of gas and 
bqakl Cleans that obstrucUoo Is not com 
fJete. Tbo use of tbo enema Is not entlrclj 
deiold of danger ho>Ac\tsr and at times it 
is oserdanc. After tho colon lias onco been 
cracoated, the uso of a rectal tube or a colon 


tube b often preferable to more cncmas^ 
CoDtmued passage of gas or liquid throu^i 
the tube Indicates progress In rcUcs'lng trio 
obitnictloiL The coWi tube Is the more cf 
fecth-e, but to Inlroduco a tube bestmd tho 
tKbnn tnlo tbo ilgrrsold It Is usually ncccs* 
to guide it idsually bv proctoscope, 
Aside from their general \ti1uo os an ad 
juact b) surgery antibiotic substances are 
psrtknUrly valuable In the treatment of 
*'“gid*Ung ohstructioQS since they help to 
ooav the onset of necrosis os well as to 
®oibat Its in effects. For parenteral admin 
a combirutloo of penicillin and 
*treptQm)*cin with one of the broad-speo- 
antibiotics such os Aurcomycin ii used 
frcquaitly A Ncry promising development 
In recent reports, both eiperimentol 
clinical, indicating that intestinal anti 
ar® effoctivo when introduced di 
^®cuy Into the bmvel during an emergency 
For example, it is reported that 
^ ^ bera available for pro- 
^®ativ« preparation of the bovvel, ncomy 
on ts of value if used in thb manner 

^ InfrequcDtly in certain types of ob- 
moiplete relief will bo effected, at 
Or the time being, during the process 
^P^^^aring the patient for operation, Ob- 
an emergcnc) operation becoiDGS 
“™^®***ry if DonnaJ passage of gas by 
is restored as a result of Institutinfl 
^testinal decompression or as some- 
atiiKT during the course of evacu 

raSnf v ^ enemas. However tho 
of ^ obsoved for any return 

to diagnostic studies planned 

die cause of the obstructive 
<^TrT ri- . 1^1 ^ nnderlying lesion will bo 


\M»ai confronted with a case of complete 
olntructiou tlic surgeon must first arrive at 
a conclusion relative to tlie lilkcllhood of 
itranauhtlon existing. If ho concludes lliat 
strangulation Is present or imminent, opera 
U\o treatment is mandatoiy and ho must 
proceed with a minimum of dcla> In most 
situations an liour or longer will bo required 
to prepare tbo operating room and to induce 
anesthesia. During this time isotoofe saline 
solution is given intravenously while emcr 
gcncy laboratory determinations ore made, 
antibiotics administered and blood trans- 
fusion started, Supportlvo treatment is con 
tfnucd during and after operation. In the 
presence of recognized strangulation greater 
delay Is seldom Justified, Within this short 
period, tho cornxiion of water and dectro- 
lyto dq)!ctlon am hardly be complete and 
often will bo very Inadequate, Liberal use 
of blood transfusion helps to sustain the 
patient in the emergency 

Immediate surgery is also required when 
acute colon obtiruaion is accompanied by 
marVed distention. Otherwise, since many 
colon obstructions ore of the closed loop 
type delay is apt to result in necrosis and 
p^oratioo. Tube*decompressloo of the 
small intestine must nevTT be expected to 
relievo tho greatly increased tonsil within 
a distended colon 

When, in the surgeons opinloco, the ob- 
struction is of a simple or nonsirangulaiirtg 
variety be must reamin alert to the poisJ 
bility that it may change in character and 
frequent reassessment with respect to the 
possible presence of strangulation is essea- 
tlal. Furthermore, since It is notoriously 
difficult in some coses to recognize the ad 
vent of strangulation, be will be wise to 
avoid procrasUnation by setting in his own 
mind definite time limits for the preparation 
of the patient This is particularly Important 
when, in patients with dlsteniion decom 
prexrion therapy is being given a trial, for 
it will mask many of the symptoms of ob- 
struction, Some advise Immediate operation 
if the obstruction has not been relieved 
wi thin a six hour period, since that length 
of time will ordinarily suffice for minimal 
parenteral replacement 

Patients having early simple obstruction 
require the least In replacement therapy 
Since distention is not jet severe they are 
ideal for Immediate operative relief and, 
under modem conditions the surgical risk 
is not great For these reasons, th^ is a 
good basis for recommending prompt sur 
geiy In all patients with early obstructions. 
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Altl^rngh this will mean that a iow patients 
\vin be operated upon uuneoesiarily the risV 
in these few will be slight indes^ In the 
other patients, the daMcr of overlooking 
occult rtrangi^tion will be avoided The 
over-ftli risk \vill be less than when web 
patients are treated first by a lengthy trial 
of decompression in the l^pe of releasing 
the obstiuctioa without operatioa^ 

Early portoperatioe obrtructkms most be 
consid^^ separately since in such patients 
it may be impossible to observe t^ time 
limitationi whhh axe recommended for ob- 
strucdoni in generaL After major abdominal 
surgery a period of refiex inhibition of intes- 
dnal motilitv may be cscpecied for a day os 
two. If at the end of this p«iod, symptoms 
arise which suffieri; mechanical obtmretion. 
comiderable admtlonai time may be re* 
qoired to detKmine whether obstruction act 
ually exists. Instead, the patient may be 
wfering from a prolongation of the p<uralytlQ 
ileus or mav only fae aiperiencfag gas pains 
coincident with recovery of the intestine 
from ileus A period of twenty four hours 
or more may be needed to arrir^ at a 
nosis, wber^ developments during the wb> 
sequent boon mav serve to reverse that 
deciskffv Inasmuch as tnflammatioQ and 
edensa commonly play an important role in 
the early postoperative period, a nomW of 
these postoperative obstructinas are reliov^ 
completely by decompression therapy 
fact arid the widasriread Imprciston that 
there is very little risk of strangulation have 
resulted in ovcrccmfideoce in dealing with 
such cases. However sm eariv postoperative 
obstruction is not necessarily doe to fresh 
it may be the result of old ad> 
herioas, of volvaKu or of herala tfmwigli a 
postoperative defect StrangulsLtlan does re- 
sult tn 10 per cent or more of early postop- 
erative obstructitXLs. Therefore, once 
rtruction is diagnosed in these patients, sur 
gjeal eoqpioraUon is in order umess relief by 
totubatfon is prompt and tujequfvocaL 
Operative treatment of m ^ h ani c al oH- 
rtroctioo Is aimed primarily at restoring the 
jjWi^ogio continuity of the bowel hy re- 
fatin g Se intestine from the intcrfereaoa 
which is oodudiag its hnnen Since any one 
of many and varied mechanisms may pro- 
anas obtliuction. Iho ™qnlr»d 

to idiwo th<5 ilhMtkm obviouJ^wOl vaiy 

p.amt to ntrgoon 

with preventing a recur 
and ticitoent Indades 

ii fomid. 


In some cases effective operative treai 
ment is relatively simple. In patients aifii 
early obstruction bv an adhesion band, for 
example there ma> bo Uttio difficuhv ia 
locating the junction of the collapsed ilau) 
intestine and the dilated proximal bops tai 
In severing the adhesion which is caushj 
the constriction deformity or the angulatkn 
ot that leveh Sometimes there are mobpie 
obstructive site* where release anal be sf 
fotrded. Again, attachments which are not 
yet causing obstruction mav also need lib- 
eration on the basis that they provide po- 
tential sites for future ohstructioo. Throoih- 
out the operation, all surgical ounipvlatiaD 
must be gentle in Order to avoid cratbl 
additional raw areas sikI thus encouragiaj 
formation of more adbesiocis. Moreover any 
areas which do become freshly denuded are 
recovered with peritoneum if posslbie, and 
the remnants of adhesive bands are not Ut 
dangling to invito roattachmeot When the 
operation is porfonned carefolly most pa- 
tients having ohstructioo by adbesfoos m 
be relieved permanently smd future dsffi- 
culties avoid^ Sirailariy relief is not pi^ 
ticularly difficult in pat^U with early oh- 
stnictiom arliisg fi o tn msusy other caose* 
such as vctlvului Intusiusceptios and tiita* 
gulated bamla. 

Marked dlsteotlOD always makes soTgvy 
difficult technically and this results in greater 
trauma and hazard to Ui« patient When fi 
has been impossible or Jmpxicticahle to ob- 
tain rrfief by prooperativo Intestinal intuba- 
tion, tho use of nasogastric suction fa im- 
portant in order to prevent any increase in 
the disteition already present When iurg®y 
must b« performed to tho presence of sov’ere 
dirtentioa, moreover many surgooai ha'"* 
adopted the practice of deflating the dis* 
loaoed intestinal loops by dirtet tuctioe 
atpiraiion before daxtog the abdocoeo- 
Various trocars have been designed for in- 
troduction through tho bowel wall to ac* 
ccanplish this purpose Due care is taken to 
prevent spill and contamtoatioo of the p^ 
taneum. Such direct evacuation of the dis- 
tended intestine at laparotomy soroetiffltf 
makes it possible to locate ana rdease oh- 
itxuctloas which otherwiw would be « 
tremeiy difficult of access, to addition, w 
patient is left to a cemditfon mare favorable 
to recervery than if the abdominal will were 
closed over greatly distended bow^ Entor 
ostomy a procedure whhdj consists in 
trodu^g a catheter into a distended loon « 
totestine— the loco immodiatoiy proifau* ^ 
the obstruction u possible- d* 
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out through the abdominal \va]\ 
to drain the intestinal lumen, often is dix 
ippointing by foiling to rcUcNO the dUten* 
tko. 

When the obstructing mechanism lux also 
faitefticd uith the circulaUon to ibo ob- 
strocted loop so that straneulatlon exists 
surgical treatment may bo grcall> compll 
at^ In patients Nsllh early eases of 
strangulating obstruction, iho release of the 
ofastrocted tntcstlno and Its mesentery b) 
nnwlnding iho \olvulus, severing tl>o con 
strictiDg ring at the nc^ of the hernia or 
reducing the Intussusception ma> lead to 
Immfdtate return of a good circulation Al 
tlxngb the affected loop frequently retains 
the esidoco of its recent %‘cnous engorge* 
meat and appears *angry" for a lime when 
it resumes Hs rtormal mobilo position in the 
pentcneol cavity and Is covert with warm, 
moist gauze, a few minutes often suffice to 
decDQDstrate its viability Tbo loop assumes 
a reddish hue, pulsations aro palpable at the 
moentcrlc margin and gcntlo mechanical 
itimalation elldti contra^ons which trav 
w the segment in question These oro iho 
adtoaiv signs of adequate drculatioo. In 
note advanced tnstajKgs of strangulation the 
™®rtIoal loop may be frankly gangrenous 
or may have a borderline appearance which 
niikes the dedsion as to viability scry dilB 
Ay h i, sometimes the loop as a whole 
“dearly viable, but there aro dark, luster 
“Ojpotj which do not share in tho genersd 
““•^iory appearance. Various special tests 
been deWsed to determine the ado- 
of the drculatfon in doubtful in 
bit tho safest rule for the surgeon 
b to resect the intestinal loop 
he has any doubt regarding its via 
^ty After resection tho continuity of tho 
“d is ordinarily res to red by end-to-end 
®**™noiii of the reanoiuing Intestinal leg 
^f^bCkxasionally In critical operative 
the gangrenous Intestinal loop is 
^®J®bed by bringing It outildo the ab- 
closing too abdominal wall be- 
th« T, ^ 3™ xhortens the opexatioo 

neexoto somnent of intestiiie can then 
tb further anesthesia and 

remaining auis of Intestine left protrud 
t* ^ abdominal vralL Since ei 

dischargo of tho content of tho large 
fcnn °° insuperable problem, this 

^nanagenoent is entirely feasible 
been gangrenous colon has 

in ^ ^ practiced lometiroef 

treating late tlgmold volvulus. If the 


gangrenous loop is one of small intestine, 
however such cxtcriorUUlon is reserved for 
desperate slluations because Umj copious dis- 
charge of small bowel content not only ox 
corfalcs the skin but also is apt to create a 
critical problem In water and electrolyte ro- 
placcmcnt 

In obstructions of the small Intestine it Is 
usually practical and desirable to combine at 
one sitting tho rclcaso of the obstruction and 
tho definitive treatment of tho causative 
lesion. Wlillo this is sometimes noccsxory in 
largo bowel obstruction also os has just been 
mentioned in connection with sigmoid vol 
vulus, in tho usual case of colon obxtrucilon 
the rovcTso is true. Experience has demon- 
strated that when largo bowel obstruction 
is tho result of a chronic disense, such os 
cantinoma or diverticulitis, tho ill effects of 
the obstructive episode ore superimposed 
upon tho debUitation resulting from the 
causative lesion to the extent that surgical 
tnterferenco is not well tolerated and “one 
stage" or "primary" colon resection becomes 
unduly dangerous. Although these obstruc 
tlons ore not strangulatiDg obstructions in 
the ordinary sense they do present on emer 
genev situation since the rnpldl> mounting 
Intmluminal tendon may re^t in necrosis 
and perforation of the distended large bowel 
IntuDotion of the small intestine, os pre- 
viously stated, cannot be expected to relierve 
colonic distention and by for the safest pro- 
cedure for these patients Is immediate sur 
gery in tho form ^ palliative decompresslan 
of the distended colon. This coniistj of 
fonning an artiffdal vent In the large bowel 
ot a point proxliTUil to tho obstructing lesion. 
When th e obstruction is to thn Iftft <y>]rm, 


is the common site, a loop, of tmns 

Verse colo n is brought out upon tho ab- 
domlnal 'wall and a tntnsverte colostomy 
formed. Cecostomu is necessary if tho oI>- 
strnction is situated proximal to toe transverse 
colon, ag., at the hepatic flezoro. Either 
procedure ran be competed In a maimer to 
provide immediate decompression of tho dis- 
tended colon. The emergency situation hav 
ing been relieved in tbit fashion, time be 
comes available for adequate restoration of 
tbo patient by replacement tberap) for 
preparation of the Intestine with antibiotics. 
The definitive treatment of the causative le- 
sion can then bo conducted at a Inti-t data. 
Sudi a "two-stage” operation, in which re 
section of the diseased bowel is attempted 
only after a period of decompression b> 
proximal colostomy is much the safest fosm 
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Although this N-rUI mean that a few patfenlj 
wiB be operated upon ormecettarily th® lisl 
in theie few will b« slight inde^ in the 
other patienU, the da^er of ovatocidng 
occult strangaiatiOQ wfiT be avoidoA The 
over ail risk will bo lest than when such 
patients are treated first by a lengthy trial 
of decoxQpressiOQ in the hope of reiearing 
the obstruction wltbcjut operation. 

Eurlj/ pottoperatic* obsiructiont must be 
comider^ separately since to such patients 
it ma> be impossiblo to observe time 
limitations which are recoininonded for ob- 
structions in genoraL After roafor abdominal 
surgery a period of rcBci inhibition of intes- 
tinal fflotilitv may be espectod for a day or 
two. If at die end of thU period, symptoms 
arise which surest mechanical obitmetioo 
cootiderable su^Uonal time may be re- 
quired to determine whether obstruction act 
ually QxiaU Instead, the patient may bo 
suficring from a proUmgatloo of the paralytic 
Ileus or may ozily bo etperienefng gas patnt 
coincident with recovery of the intestine 
from ileu*. A period of twenty fosu bours 
or more may bo needed to arrive at a t^a 
nosis wher^ developments during the tub. 
sequent hours may serve to reverse that 
decisloiL Inannoch as infiammation and 
edema caanmooly play an important rola in 
the earfv postoper^ve period, a number of 
these postoperative obstmcttorn are relieved 
completely by deoomprcsslQn therapy This 
fact and the widesr^d fanpresaloo that 
there Is very Utile risk of strangulation have 
resulted fn overcoafideDoe in dealing with 
tudi cases. However an early postoperative 
obstructioa Is not necessarilv duo to fresh 
adbesioas it may be the result of old ad 
beskms, of volvums or of hernia through a 
postoperative defect Straagnlatioo does te- 
suit to 10 per cent or more of early postop- 
erativo obstructicmi. Therefore, emee ob- 
itcuctioo is diagnosed to these patteots. aur 
gicai aJ^ploraticsu is to order u ulesi relief by 
totnbatlon is prompt and unequivocal 
Operative tntatment of mechanical ob- 
jtnicSso is aimed primarfiy at restoring the 
nbyaioiofiio conttoolty of the bowel by re- 
leastog tiw totertine from the interference 
which Is oednatag its hsiaea. Since any ooo 
of many »ad varied lacchanlmu may pro- 
duce obrtmcllon, the mr^ 

Se*lly fom to Kusroo 

«!» pwvmtiiis . 
IXi^rucllao, K-J trcimait to^de. 
X *« >5^“™ cue of «.y 


In some cases effective operative trest 
meat Is relatively liraple. In patiati inti 
early obstruction b> an adhestoo band, for 
ccsimplo, thexe may be little difficolty b. 
locating the function of the coHapsed dfej^ 
intestine and tbe dilated prurimal loops sad 
to severing tbe adhesion whidi b casdsi 
the constrictioa driormity or the angnlatix 
at that level Sometimes there are aiult^ 
obstimetive sites where release nrori be af- 
forded. Again, attachments wldch ire nrt 
vet causing obstruction may also need Hb- 
exailoD on the basis that tney piovido po* 
(ential site* for future obstruetkm. Threop- 
out the operation, all surgical manfpuktice 
must be gentle to order to avtod oeafijJJ 
additional raw areas and thus encouagiBj 
formation of more adherions. Moreover saj 
areas which do become £c«hly denuded w 
recovered with peritoneum if po ssi b l e, 
die resnnanti of adheaive bands are not Im 
dangltag to invite reattachmenL When to* 
operation is performed carefully most pi 
Hents having obstruction by adbesteai^^ 
be relieved permanfiotly and future 
culties avoided. Similirfy relief is not pax 
UcuiarJy difficult in pat^ts with eady oh- 
ttructiOM arising from many other causes 
fuch as volvulus, totussuscepKtoo and drift- 
guiated hernlA. 

Marked dlstentton ahray* make* sar?®y 
difficult technically and this remits to greato 
trauma and hazard to the patient Whtf* ft 
has been toapotiihlo or tapracticahlo to ob- 
tain relief by preoperative toteittoal intoh** 
tlco, the use of nasogastric suction is i®" 
portant to order to prev'ent any increase to 
tbe diiteasfJoQ already present 'VVbea surgwy 
muft be performed in the presence of 
distentiom moreover many snrgeoai h^ 
adopted practice of de£*ting tbe cis- 
tenoed fotestfaud loops by dir^ locftoe 
aspiration before cioring the abdom^ 
Various trocari have been designed for ®* 
troduction through the bowel wall to ac 
compiish this purpose. Due care is taken to 
prevent anil! amd cootamtoatioo of the peri 
toneum. Such direct cvacuaUoo of tbe dis- 
tended totesttoe at Isperototny sometii^ 
mates it possible to loaite and rrieasa ot>- 
structtoai which otherwise would be « 
tremely difficult of accea*. In addition, w 
patient la left to a condfiltan more fovcfahl* 
to recovery If the abdominal wall were 
dosed over greatly distended bowel Enter* 
ostomy a procedure which ccnsisti in to 
trodudng a catheter into a distended loop of 
totestine— die loi^ immediately prosi£oal to 
the obitroction if possible— «n<^ _ 
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pcrtJDrt from the itandiV)inl of tlvc alnloni 
kul urgron aro those eases of ilnu rrsiilKtig 
trom (Jcprccs of irrilalion oiiJ Jn 

flannutloQ of the peritoneum and those 
asc* irisrag from other IcsJoni uhJch th'o 
idWcil pJeturo readily confused ultli peri 
tnoitij. Among the latter group tlw Injurici 
resnhing In fractures about the ril>s and 
mbo or In retroperitoneal Itcmorrhago 
tooold haNO special mention U> irritation of 
tpfaul Dcrs'cs or nerv'o roots such lesions 
^r^Y co(nmOD)> gist; rise to aUlomliMl pain 
>iu mnsde tnasm as \s-cU as to Ileus and 
u mlti ng. so that the clinical plcturo ma> bo 
partkolaiK diScult to diUcrcntiato from that 
of peritonitis resulting from a ruptured vis 

CHS. 

^ tanporax> state of Ileus Is to bo ex 
petted after abdominal operations as a re- 
mit of the exposure of peritoneal surfaces 
sod the manipulation of the sdsccrx Tills Is 
the annmoncit form of traumatic peritonitis 
the operation is such that one antld 
^ta an Ueui perxisUng nwro than tu-enty 
“ur hemn, continuous gastric suction b> 
of t Levin tube Introduced at Umo of 
o^aticffl is of great value. It presents sig 
dlstaition from air fv.allowing and 
®®«ah3ei postoperativ e vomiting. Tho tube 
“rttooved, of course, uhen the return of 
^cth-o pcristakii is indicated by resurop* 
tl® « Donnal bowel sounds and passage of 
6“ by rectum. Since It Is much coxier to 
pTO'sit dlstentioQ in this manner than It is 
relieve distention whldi already tiai be- 
'^®ie established, such prophylactic gastric 
proves particularly valuable iTperi 
“»rtis or obstructloo arises later In tho post 
period. In fact, die absence of dU 
mfion coTufUtrfes a distinct adxxmtagO in 
o/ fllmori ccery poriopera 

form of paralytic ileus which 
bacterial peritonitis Is Ulus 
^n!_ j 7, . ‘equcaco of ev ents in neglected 
Wmdidtls. In the early stage of append! 

inflammation is limited to the 
^v®Knx, the patient Is usually constipated 
A. complain of inability to pass gas 
^f^mmation spreads onto the serosal 
^ “ppaidir and then to tbo 
ritiKnn peritoneum, “peritoneal ir 

wbli results in a “quiet" abdomen 

msv ^T***^^"?*^ obstipation. An exception 
the i^ever in patients In whom 

wheri*^**^ hei adjacent to the rectum, 
rer4.i irritation may give rise to 

£Sr.r^°f “■ ‘ihuTbea. If localixation 
mat there Is diffuse and spreading 


pcrilnnitls comiiltlc Ileus becomes cstab- 
iislicd and is unrelenting for a time. In 
general pcrUonllls folIow^ng appendiceal 
nipliirL lor example the loss of Dowel mo* 
lllify can Ihj expected to persist unabated 
for four or five days. By the end of the 
second or third day tlic dlstcntioo has bo 
come marked unless llicro lias been effcctivo 
gastric suction TIic added complication of 
acute gastric dilatation was once very com 
moi) now it is rarely seen in patients under 
treatment on surgical wards wbero some 
form of decompression Is used routinely 
Hesumption of intestinal peristalsis at the 
end of llic fivx-day period indicates usually 
that tlio patient lias wcatlicred the critKoI 
Infection and probably will recover although 
complications such as localized abscess or 
mcctionlcal obstruction from odlicsions, may 
still interrupt convalescence. 

Tlic diagnosis of paralytic, or Inhibition, 
ileus is based upon tlw lack of bowel 
sounds and the absence of cramping pains in 
a patient suffering from distcnliott, vomiting 
and obstipation \Vhcn tho situation Is one 
of ordinary postoperative ileus, tho condition 
is only tcmwmry and mild cramps concur 
rent with tho return of perlstolsts soon ore 
followed by thejmsago of gas Occasionally 
such “gas pains arc severe, partlculariy in 
patients who have been permitted to distaid 
tlicmscivcs with sxvaBowed air during tbo 
postoperative period, and in these patients 
tho differcnliaUoD from mechanical obstruc 
tioD may bo more difficult Tbo roentgen ray 
film hmvcv er sbowi that the gas has a 
general distribution and is visualized in the 
Lugo as we]] as the small Intestine. 

Ihe appearance of pronounced ileus al 
ways suggests the possibility that peritonitis 
is present li peritonitis actually exists, one 
flaus abdominal tenderness and rigidity 
either localized or general depending upon 
tho extent of the Inflammation. JPaln is pres 
enl but is constant rather than mtermittent 
or colicky Fever tachycardia and prostra 
UoD oro constitutional signs of infectkai, 
along xvith leukocytosli When Ileus results 
from an eitra-aboominal Infection such as 
pneumonia, these same systemic signs ap- 
pear bat abdominal tenderness and musde 
spasm are lacking Not infrequently In obese 
and older indivlauali, how ev er the abdoml 
nal tenderness of appendicitis may be diffi- 
cult to detect for a day or longer and the 
development of silent distention of the ab- 
domen is ohvays an indication for repeated 
abdominal ftmmlnoHrtTn 

Treatment of paralytic, or inhibition, ileus 
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of management when cardnoma of the colon 
or rignvaid divertlcuHtu has resulted in in 
testh^ otwtruction- 


NEUaOGENlC OBSTRUCTION OR lUEUS 

intestinaJ obitructkiti may bo the result of 
nervoui interfercnoe with the normal pn> 
pulstoc of intestinal content, fust ni it mav 
arise from mechanical obstruction of the 
bowel himcn- Normal pastaae down the in 
testinal tract is accomplishea through physi- 
ologically coordinated waves of muscular 
cootnetion ITjese peristaltic waves are de- 
pendent upon the intrinsic none plexuses In 
the intestinal wall and neither vagotomy nor 

K pathectmny abolishes them However 
(gh peristalxii originates through these 
local bowel reBexes it is readily t&Buenced 
by the extrinsic nerves. The vagus ubcee 
terminals connect with ganglion cells In 
Auerbachs plexus serves in general to aug 
ment peristaltic movements and to {dctcusc 
the tone of the rmooth rnusde of the intes- 
tino. In man, however tho vagus is xsot 
cocutantly or tooJcallv active In augmenting 
intestinal motility and Interruption of the 
vagi, furprisi&gly U less apt to lead to in 
tertinai stasis than to a temporary state of 
bypennotlllty and diarrhea Moreerver the 
p^dpatioQ of the vagal ioacrvstioQ in 
pathologic distmhances of peristaltic co- 
ordmation and in pnxiuctioQ of rpasm rings 
and other impediments to intesth^ passage 
remains obscure and oncertoln 
The inhibitory effect of the svmpatbeUc 
innervation, in contrast, is evldexKed eJeariy 
in various pathologic itiites The sympathetic 
Bbers to the totesttne pau periphcraliy 
mainly in the lesser iplaDchnlc nerves They 
terminate in the Imver part of the celiac 
ganglion and in the superior mesenteric gon 
^ioa. From ihe»e ganglia. Inhibitory Im 
pulses are relayed to the bowel (fa^gh 
postganglionic neurons which pass unin 
terropted through the totrinilc Nexuses of 
the bo^ «T*11 to end in direct rel^on to 
the smooth muscle cells That there is a 
certain amount of tonic inhibitory activity by 
v,ay of these fibers is witnessed by the 
observation that spinal anesthesia, wdrfeh in 
temipH coadictioo to tbo Umnwo!umb»r 

of tl» uiu^ KTvw to 

augment tolMtool peritttto to 
fcAIMtfon of introttoii 

i to cenpantoJo .toH. 


and distention arising bom actual meduaii. 
cal obstruction. 

T’arahjtlc ileus is tho term conononly osed 
in referring to the impairment of intestia»l 
peristalsis which is seen, for example, ubes 
tho pcritonetim is tho seat of an tnfiamas- 
lory reaction. A similar derangement cf 
intestinal motor function may accoDipsnr 
traumatic or infectious lesions ’Ahich sre 
extrapentoncal or even extra abdocniojd k 
addition, ileus sometimes appears in coo- 
function with a gencraiired toxic stale «xi 
as uremia or it may be seen in conoecticn 
with severe electrolyte imbalance, partkn- 
larly when potassium is deficient In the case 
of uremia and of bypopotassemk, possBJf 
tho iateitinai muicwlaiui© actua^ is paretic 
in the sense that its intnosic ability to cod- 
tmet has been reduced temporarily Further 
more in tho advanced stages of disteodoi 
from any cause tho musdo of the bowd mst 
be exhausted from fatigue and oveirtretcb- 
Ing. An intestinal segment rvhicb has b«o 
deprived of its arterial blood supply so® 
passes into a state of poralyiij from bche 
ntila. With these excepticos, however 
underlying fault in ordinarily is k* 
paralyjis w the intestinal tnuseJe twt ratte 
an eicesrivo neurogenic tateTfcreoce b y way 
of tympotbetic inhfbitcsry fiben Thenrfw®^ 
the term ijjhibUion ileus would usually b<f 
more appropriate 

A standard classification of the csnaei « 
Ileus is given in Table 11 Of particukr iB>' 

r«M» II OmnifKmtimi «/ Cvua *i tiM 
L Xatr»'«hdciauAaJ 

A PeruoDeU irfiuikio 

1 Tn.aaLi.de pertoetti* (loctudiog op=*^'- 

tnunw} 

2 B«esen«l peritanUb 

3 Gbtsmical pexitaalut 
E. Vsxular riwnyn 

} S(nagTAt«£ba 

2. M o c at erk tfarocobcMi* or tsxtfaotoiD 
3 Proioofed lunpfe obUructkiB 
C. Extra pcritoocai Mtaiioa 
\ Hrmorri^ace 
2. InCrcttow 

3 Renal lawDi 

4 Trsama to niroptriiaocal omet 
tl Extra-abOorotaal 

A. TiMie 

i Poeumodia, capy cf aa 
Z Urexma 
X STTOmlc hifectkio 
E SSetaUjIfc 
1 Porphyria 
C. Ncurogciuc 

1 SpteaJ cord kaioM 

2. Tnctma of ipiiw or nia In ohui* bcv® 
roo<a 

3 Lead pokooiof 
D Electrolyte 
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tn^tioc the rcwdling olntnictloii actualU dislal |»rtIon Ttw rcccMng ilcc^-c is called 
rrpfocots a failure of propiiUlon due io iIh. luliuiusciplcm and tlw cnlcrinfl porticxi, 
bcbcmlc paralwli of the muscle of llw af llio liitmsusceplum Obstructfoo aJuays re 
ferted bowel \\1>cn arterial obllteraUcm is suits \ol only Is peristalsis intcrruptctl but 
slow and the affected scgmait is sliort ll»c also tbo mesentery of tlM3 advancing intus 
collateral circulation may be sulfldcnt to siuception becomes progressively com 
prevTot actual gangrene particularly with nress^ so that tills entering bowel segment 
the help of antibiotics, Suddem and massive liecomcs edematous violently congested and 
ocdasl^ however usiuUly result in ex finally necrotic The commonest intussuscciv 
tnuhe Infarction of tlie Inlcsllno and this is tion is tlul of the ileum into the cecum or 
foDoued by peritonitis and its uspicbc of tin Ileum and cecum Into ascending colon 

Mesenteric occlusion is seldom diagrvused llorcly llio Ileum telescopes Into llic ileum 
prior to operation unless or>o lus reason to or llw colon Into the colon, Tbougli tho usual 
expect embolism or vvikku tlirombosls In intussusception consists of tlirco layers or 
the patient in question. Mtliongh the prog cylinders double and compound varieties 
Dosis always b poor it Is uot Itopclcss if the arc described consUting of fivu and ovun 
psrients condition will permit immediate seven evlinders Intussusception which is 
iwrtioQ of the stretch of gangrenous intes secondary to tho drag of a pedunculated 
due with rc-cstablisliment of tlw continuity tunwr occurs In adults but only rarely In 
of tho remaining bowel by anastomosis. Sur infancy and early childhood, in contrast, in 
vh-al of a num^ of patients has now been tussusceptlon which b “idiopathic," Le,, has 
^''CO'ded and in some of these the entire no dcnu^trablo cause b so frequent as to 
^gat had been gangrenous, so that rcscc- classify It as one of tbo most important 
w W 1 S oe mtar v from a krvxl a few inclKa surgical cmcrgcndc*. The eipcrieneo that 75 
to the duodcno|cfuna] flexure down to per cent of these patients arc less than one 
toe ptorinul transverse colon. Patients with year of ago and that tho peak of incidence 
n amve intestinal resection suilcr from occurs in babies between the ages of four 
«Dore ^ cr amps and very severe diarrhea and ten monlJis suggests that the change 
Jw opwatiaa. They nrcscot critical prob« from milk to a more solid diet may have 
to replacement therapy and nutrition some connection with the occurrence of 
“jooths. Impalmicnt In tbo ab- many of tho cases, 
of fats remains particularly sever©. Tlic infant with intussusceptloa usually Is 
uewever ^ fact that soovo have survived a chubbv well nourished baby moro often 
the foTTOg- bdief that retnovai of ma/o than female. It is suddenly noticed that 
tnan tmwfourths of tho small intes bo appears to be having recurring attacks 
results In a fatal nutriUoual of violent abdominal pain which ho evi 
dcDccs by grunting, crying, drawing up his 


SJECinc LZSIONS CAUSING INTESTINAL 
OBSTRUCTION 
OhniucHon m InfaiKy \Vlicn 
1 rerolt In complcto 

Bi! lio appear dur 

day or two of life. Optmtlve 
be prompt or the Infant rvUl not 
ifamld admlnlitratlon 

nolmrm. bt Prevent vnmittng and 

Othmvijo, chejt com- 

IttUnal nbrtn tBalfonnatlon, causing in 

bapofomte ° Intectlno or colon, 

dupilcaUo^S 

'"tasnuceDdoiri^ Intestiaal tract 

^ Intussusception 


legs ond perhaps holding his abdomen. After 
tbo seizure piasses the child appears playful 
amd well until the next episode five or ten 
minutes later Usually vomiting Is an eoriy 
symptom As obstruction progresses, the 
oilla becomes pale and Ibtlesi, even severely 
shocked. After one or more normal stoob 
tbo bowel movements consist of red or 
brownish mliture* of blood and mucus 
Sometimes bleeding U suffldent to produce 
hemorrhagic shock. Abdominal palpation re- 
veals very little tenderneo or spasm, but 
ordinarily a round or sausage-shaped mnn 
or tumor Is felt along tho course of the 
right, transvcise or descoidinG colon, a 
tunoor which stiffens with ^e painful 
seizure*. At tho same time, tho right lower 
CTuadrant appears emptv on palpation. On 
digital ezamination of the rectum, blood is 
usually found and occasionally the cervix 
Up of the advaudug Intussusceptum can 
be palpated per rectum 
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is ewcntitdiy jTropbyiactlc and palliative By 
avoiding preoperative cathartic* and purga 
tlve* by oxamlnlnff Immcdlatelv all patleoii 
complataing of aboomtaal pain lo that diag 
Qosl* and operation will be prompt in appen 
dicitlj by performing «ur^cal opcrotfotu a* 
gesUy and as czpeditiouiTv os possible and 
OT using gastric suctioa routiael> after major 
acKhanlnm surgery ooe can accomplish a 
great deal in prcventiag uoneceuarv occur 
rcnce of ileus and la irdoimbiDg Its evtcnt 
when it doe* occur Once ileus I* establiibedL 
operative surgerv has littlo to offer aside 
from the proc^ures which may be indicated 
in treating the underlying couse of the ileus 
Enterostomv is usually disapMinting in that 
it collapse* only one loop ot the efirtended 
Intestine Furthermore it ha* been the gcc 
eral experiance that the inhibited bowel lolls 
to respond to such stimulating drugs as 
Proitigmln. Attention should he concentrated 
priiDiirflv upon supportive therapy and upon 
the prevention of additional distention 
through docorapmsion Stnee in mott in 
stiurces the intestino U not actually para 
lyisd, a balloon tipped tube can soioetimes 
be passed down the bowel Otherwise gas 
trie suction prevents additional distention 
from air swallowing, provided atteadoo is 
directed toward maintaining the patenev of 
tbo Levin tube Along with the effort to 
prevent any increase in distention, parenteral 
repkceaient tberopy and the adnUnistratioa 
of antibiotic* arc combined with whatever 


toms A te*t with atropine or sane other 
anlispasmodic drug is of aid in diffareotid 
tag them 

VASCULAR ORSTRUenOK 

The term oesetder ohttruction refer to tie 
relatively infrequent obitructioas camseti bf 
mcienteric vos^ar occlusion The vaacolc 
accident mnv be eitha arterial or veaaa. 
Meat commonly the superior mcjentsic 
veisels are involveiL Emoolhin edf the sa- 
perior mesenteric artery may occur in p» 
ticQtj having vegetations on tno heart vslres. 
or other forms of heart disease pirticulsriy 
when accemponied by atrial fibrilbtinB. 
Thrombosis of the artery as a resah of 
atheromatous plaques or arteriocdattic 
narrowing at its aortic origin is not uousetd. 
Mesenteric venous occloskm most conunoolf 
is a thrombopWebitii secosidaTY to abdoui- 
nal icpili (pyle^cbitis) It can also resoi 
from trauma or from portal stasis, e^xrisBy 
in individuals suffertog from some dneue 
such as polycythemia which predisposes to 
intravasCTilar dotting In still other aitimiJ 
with vcaiooj thromhoiis no couse 
ia found. 

During the past few yean a nusoher cc 
ca^e* of ocduiivc necrotlatog laSa ntro stty 
disease of the smaller distal arteries of Iw 
superior mescnferic lystcm have been ^ 
served during the po^perativo period bi- 
lowing surgical corrcctfon of coaktaboJ « 
tbo aorta Whether this occurrence is related 


treatment is fHopex for the primary lesion 
An additional measure sometline* found use 
fui U the Interruption of sympathetic tohibt 
tion b> splanchnic block or spinal anorthesia. 

Spastic as dynamic iVuf a temporarv ob- 
structioti caused by spasm in a segment of 
Intestine, Is only occasionally of surreal hn 
portance E^tients exhibiting such intosttool 
spasm are apt to bo of an ortremely nervous 
make-iq) and od« desires to avoid laparotomy 
If it is at all poasible. However siiice the 
symptoms are those of mechanical obstruc 
tkm and the patient often has bad a previous 
operatioo, the rituatioo is earily confused 
with obstruction caused by postoperative 
adherlons, Inannudi ai odbeslont usually 
obstruct the small intestine wbereu ipastio 
ureas are more common in the colon, x-ray 
d«noastiation of distention ^tbe coJm 
often help* in diagnosis Knowledge regard 
fne findings at a prevloas option is al» 

of aid in detem^aing whether *i^cry is 
necessary Fimctional disorder* of dlgertloo 
usodsted with a spastic descent^g colon 
often prea«it similax though madei symp- 


to altcraUons in the rirruiatorv dynsa^ 
following ap««tion or to some other 
clinically the case* present the prohJan* » 
nveseot^c thrombosis. 

Although the devdopmenl cd mertnifi* 
vascular oedusioa loovctimei is iasidioat. 
with surprisingly few symptoms for * iw®- 
her of days, tn tho typical case the oaai » 
sudden and catastrophia There Is levc* 
ahdocnlaa} pain, oit^ continuous or 
Ing, with profound ihocfe and ccUsp*® 
the occlusixai is massive Vomiting u*u®^ 
is copious and occasionaH> the vccnrtto »* 
blooo) PexislaliU is rooro often abseot 
exaggerated, Tho roentgenogram u»a^ 
reveals the presenco of fold in the 
cavity Otherwise it may be iatoprefed » 
showing either mechanical obstroction » 
paralytic ileus. Characteristically 
leukxTtosis is an eariy findfog, altbottP* 
tenderoeu and rigidity may not fo 
nouaced until gangrene has occurred to to* 
affected intestine. 

Since TOesenterio vascular occIbp^ 
amounts to a denial of circulation to tha 



Intestinal Ousniucnov 


757 


minWcring morpliiiH^ Gtnitlc nianiul rcduc 
tioo cjn often 1)0 Qdtnnptctl nmre 

tolcnigcTillv b> iIhj pjUenl lilnuclf ulu) U 
acemtonicu to reducinj, liU own licnit.L TIh. 
pxrfhjlii^ of cn Woe rnluctkjn niusl Ik? Icpl 
to Dund. UdIcu t>onopcra(l\o rcdiicUon is 
tmmitfalnm y SUCCCSsfuJ OpCTalion Is rC 
qaired for reduction. If the patient lias 
tonu of ohktructloo or if tlw irreducible 
bcmhl conlcnlj ore tender tense ami pain 
fnl, the operative section of Ukj constricting 
liog at the neeV. of tlvo sac must bo irruncdl 
ale. If after operative reduction, tlu? intes 
taul loop cooccrecd does not regain its color 
mfficicnLlj to bo deailj viable it must bo re- 
sected. \iustomosis follaws usualK end lo- 
eod, and then tho repair of Use hernia. 

\ohuIut Some degree of twisting or tor 
ricD Is not unusual In obslnietlon duo to 
dxtonnal Bxadon of a loop of soioll lutestino 
at some point owing to the presence of an 
adhesion band. Suen secondary volvulus Is 
an added factor in occluding tlw intestinal 
Iwwn and it particular!) dangerous because 
d its itraDgulatlng cITcct upon the v csscls to 
ibe raetentfT) In its purer or “primary" 
form, however volvulus is most apt to arise 
jheo there Is a lad. of adequate mesenteric 
In congenital malroUition for ex 
*1^*, voKnilus of the ontiro mJdgut of an 
may result from defective attachment 
d the mesentEty of that portion of the 
boweL In adults, volvulus of this type Is 
®ore frequent in the colon than tn the small 
{dwthie. The loog sigmoid loop is by for 
the com jT K wi est site, the ruurow base of Its 
^csentay no doubt predisposing. When 
volvTilus of an abnormally mobile cecum is 
®coutitaed. It Is usually found to be a twist 
op* t^ aris of the ascending colon- Vol 
viiJus of the broad-based transverse colon Is 
ao^gly rare. 

The symptoms diagnosis and treatment of 
of the colon are discussed in the 
diis chapter dealing with the 


Ilnu. This is the name given I 
obstruction of the Intestine by 
large gallitooe and is unco mm fm £ln< 
H_T^®ct^y has become widely pra 
wav ;T,f stone has ulcerated I 

dmJ ^ 1 ^ duodeBum from the zaUbhu 

lodgmoit ij to U 
tlwgh occailotoJly it lod* 
.t thn Ht .tid ipama mav occi 

strurtt*. reasons, the oi 

^ a very dangerous one, parbe 


lurl> klneo tlu. obstrucilvo symptoms often 
luvu relented and recurred to the eitcot that 
tlic patient comes late to kurgerv Tho pos 
kibility of golUtono ileus should bo kept in 
mind when obstructive symptoms arise In 
female patients having a history of gall 
bladder disease Operation should bo prompt 
and the stone removed from the Intestinal 
lumen with minimal contamination of the 
peritoneum. 

Divcnurniiiis. Diverticulitis of the sigmoid 
colon is a common InHammatory discaso 
sometimes difficult to differentiate from sig 
mold curclnoma in fact, although unrelated, 
(1)0 diseases sometimes coexist Obstructloa 
in diverticulitis is seldom a complete ob- 
struction so tlut surgery U performed most 
commonly as an elective procedure in pa 
tients luving recurring partial obstructions 
and in whem barium enemas in tbe past 
have demonstrated diverticulitis. With each 
recurring threat of obstruction in dlverticu 
litis them is usually some degree of asacer 
bation of tho inflammatory aspects of tbe 
discaso so that tendemess in UW left lower 
Quadrant, “left-sided appendicitis," helps to 
ulffcrentiate it from sigmoid cancer Occa 
stoaally however both the ^intml evidence 
and that from the barium enema are border 
line and conhuiDg, so that exploratory op- 
eration Is neceuary If dh'erticulltis is en 
countered under tiiese circumstances and 
the bowel has been properly prepared for 
surgery a primary resection is feasible so 
loog os there are no signs of acute inffam 
maboo. In the presence of maried Inflam 
matioD however or In the event of acute 
obstruction from dlvertiailitii, it is much 
safer to limit em erg ency nngery to proximal 
decompressing colostomy since resection of 
tho unprepared bowel In tho presence of 
Inflammatory edema is fraught with many 
djmgers. 

Fecal Impaction. Very rarely concretions 
formed within tbe intestine cause Intestinal 
obstruction The term fecaj Impadlon, bow 
ever does not refer to actual obstruction 
but to a disagreeable distention of the rec 
turn by a hard mass of inspissated feces 
which the patient Is unable to pass Often 
there is a complaint of rectal tenesmos with 
constant desire to stool, which attendants 
may mlsmterpret os diarrhea. The Hia gnrvrl* 
u obvious on digital eiamioation. Tbe mat« 
must be brohen up and removed digitally 
wth tbe help of Irrigaboni of oil or of 
dilute hydrogen peroxide. When caring for 
elderly patients, especially when they arc 
bedfast, one must guard against impacbon 
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In the typical ca*a of intutjmception the 
diagnoKJt can be made oa Ihe history and 
phj^cal finding* alone. When it i* the laro 
iieoUeal tofamucepdon, x ray films of the 
abdomen reveal oostructed loop* of small 
tntdtme In other doubtful case* tbo find 
Ingi on barium enema are ^ery helpful If 
the intuisuiceptum has entered the colon. 
Obstruction ot the barium column, a cup- 
ping of the bead of the column a thin 
barium coating over the tip of the tatus- 
siuceptum and spiral-*hap«l or rlnglUc 
stripe* of bdrium are reported. 

Operath-o reductioo of jtatu**us<»ptfon 1$ 
not difficult in patient* with earW cases. 
Through a right abdominai inciticm, the 
head the intusjuiceptum is located in the 
left abdomen and gently milked baclcvsord 
Into the right colon and thence through the 
ileocecal naKo Traction upon the prorimai 
end of the fntusnuceptum U belt a\oided 
If the reduced bowel i* viable nothing more 
need be done When irredudbilltv or gan 
grene necessitates resection and onostocnosi* 
^ the rcmaiolng ends of bcn^el does not 
seem feasible at the £nt operatioo. U)a gan 
grenous loop can be exteriorized upon the 
ahdotniXiai wall After the wall is closed 
about tlae limbs the gangrenous portion of 
the fotestirw U resected and the t^^'o limb* 
left as a double barreled VfikuUca enteros 
tomv itonu. The enterostoinv opening is 
doted as soon as practienbie to aUcrvmte 
tbo critical problems in water and doctro- 
lyto lo**- 

It has been known for a long time that 
Ijo a great many patients with eorlv coios of 
ileocolic intussusception, reduction can be 
accompIl*hed safolv by lo^v pre«uro cokmic 
Infiation ^vlth fluid* or air There has been 
recent revival of this method, using a knv 
pressure barium ecema under fluocroscoplc 
control However surgiod opinion still re- 
tnains sharply divided as to tbo wisdom of 
attempting such nonoperattvo reduction 
rootine^y ^ore reaotting to a surgical op- 
eration. If aae detins to u*e the method, the 
nonoperative reducticai most be prompUv 
and unequivocally TOCCcufiU and great caro 
must be eierdsed to aisure that there ha* 
been no significant delay if surgical reduc 
tioc jtiH prove* necosaiy 
Obstrortion by Adhetion*. Band# or odA#- 
«rB a. common cause of Intestinal 

’El band, B. 

olMtruc flarfier 

oppradU BDd 


peritonitis usually ate a remit of adbesne 
attachments which are stiD soft, vasodai an6 
onl> partly organized. With decomprosiDB 
therapy recovery often followi vrithout op- 
eration However strangulatkm does «Bsae 
io iO per cent or more of these patients lad 
operative intcnt!ntkHi is indicated mto 
relief is prompt under oonopertthe guru|e 
ment 

Obstnictioa* which occur roonlhi or jean 
lifter operation remit from firm cicatridal 
bands stretching as bridga between tao 
peritoneal surfaces. In some instanca a 
tnudde of boivel beoMTcs wedged into the 
Window beneath the band, while in othen a 
loop passes throu^ suffldentij long to invite 
{wditiag or volvuliis endmg to strangoIatMi. 
The majority of condition* giving rue to 
mch adhesion bands are situated in tie 
right iliac fossa or ia tbo pelvis, skhoc^ 
oaaslonal obstructions due to attachment 
of a McckeT$ diocrtict/Iiim to the umbiltotf 
ttio at a higher level on the right A 
paramedian Inrision Is appropriate to ciplof 
lug for such (Astructioai 

Stranguijijed Hernia, This is perha ps me 
commonest cause of acute totati^ obstnx 
tion. With the eaceptfon of rare lafenud and 
concealed hernias the rite and cause of the 
obstruction are qulcU) apparent to that thff* 
is no dearer indteaticiD for immediato w 
eery Although the intestine con bccoae 
deviulizcd within two hours after the onset 
of strangulation, ordinarily gangrene is ^ 
Utelv if the hernial “ring*' is divadod wimto 
four to six hours In strangulated inguinal 
and femoral hemias, the trapped 
umoU) ileal, while la. rtfangmated omoifi'® 
bcmlas involvement of loop* is loort 

common. Although strangulation ^ 
conridcTcd to be the iogiad end to 
oU hernia* tend, those havtog a narrow ana 
rigid neck particularly invite It* occnrreDce. 
Femoral hernia I* more apt to becotae 
strangulated than is any other on accoonl of 
the rigidity of tbo aruttomic structures 
the neck of the femoral sac, and the 
rapidly developing g^greno of all may h* 
encountered to the Wenter typo <rf 
heraia, in which only a small area of bov«| 
wail i* pinched tightly in the rigid heroioi 
orifice. 

In all patients having acute abdrsoton 
pain one must think of hernia and eiamh^ 
ft# luual site* of occurrence caxefull) ti 
an irreducible bamia is found, a trial « 
mmoperative redneiioa may be ad 

justing the patient* poritloo so as to ret^ 
tbo anatomic structures concerned and od 
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and bmaiy lyatem are w Ind 
Uttclated with dlgration and the 
that fanpairment of their 
dimioirhet the rfflriepcy of the total 
An undentanding of there 
tiM ^ accurate kmnvledge of 

ph>-ilology and pathology of 
>y*temj. Departures or varl 
•ad ™ normal range of structure 

are the basis for coosiderable 


disability Of course Nature allows for some 
latitude In both of these, but beyond a 
certain degree of deviation f rom the nor mal, 
which Nve naH the pathologic, signs and 
symptoms appear that experience hai haugbt 
lu are indlative of falling health. 

The mtermption of these phan gi^ ij tm 
portant to the patient, first In that the condl 
tions tbe> prodnee must be corrected to re 
lease him of hii symptoms, second, h^ctuse 
Paoc 759 
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of feoe* in the rectum bv regular attentfon 
to the boweb and by peri<^c rectal €oc 
asmnationt 
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TiIe-c^^i^^aIux^ lo bo near 40 cc. jjcr luMir— };jl]blatlikr Tims iho bllo in IIhj gallblucldcr 
oduiTj /of llul limo ulicn adivo digestion nu> ix concentrated five to ten tiroes with 
is gDlDg 00 it goes to U>o ^lblacldi.r Tlicru a marled lncn.aso in the concentration of 
I is coacentrated b> tho absorption of water bile sails plpmrnt caldum and cholesterol 
Bid tonvo soils tlirough tho wall of tiro (big. 10) 

UVEfl GALLflUDOER 

MO £XTFAH£PATIC 

BtLtARy Dtxrrs — 



A 



^ Scfeematlo 6e*»ll of {ancaoo of cyrto with cao- 

'**'=7*^ porti«ytax the Uver u a fpoijellU SSne of celb 

^ ^ ?. which coQitei the blood fraia the 

S, ««I»1 vdn, Theie ilmaoida m Uned with the alWmpartant Kupffer f^TT. 
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If they perriit ho may become mort) so* 
c«ptfble to additloaal disease proce«e» and. 
final!) d>e longer their duratioa the more 
reiirtknt they are to interruption or reven q l 
The earlv recognition and proper Inter 
pretation of the lignr and lymptoini of 
oiliarv tract diieaie arc euentlal to efficient 
tbemp\ The rurgetm who undcrtalio* to 
treat dveto patients must clearly understand 
the objecUvet, principles and technical pro- 
cetlores tnvolv^ ana thdr associnled nai 
ards Furthermore the mxodtnuni success 
with the minimum risk will bo provided the 
patient b\ the surgeon who U firmly 
grounded in the significance and froquenev 
of amttismic aboormafitics and the underly 
ing patholorfc pitxMsscj of injunei and dU* 
ease of the liver and bUlary tract 


ANATOXnr OF THE UVER ANT) 
HlUARV SYSTEM 

The bver an essential organ of the body 
may be considered as made up of four lobo 
— tw ri^t, loft, caudate and quadrate Each 
has a ductal system that receives tri^torics 
from its fuDcdoiune umti and onltes with 
those of the other lobei near the hdum to 
form the common hepatic duct (Fig. 1) 
Closely associated in this area arc dw hepatk, 
artery and portal vein which enter the Uver 
Until recentlv it was commonly accepted 
that the functioning units of the Uver were 
the lobules that make op the lobe It was 
beHeved that each lobule consisted of poly’g 
oqaI cells arranged about the ramifications 
of the jjortal vein, while cm the opposite 
ride or peripherv were the small bnmebes 
of the hepatic artery hepatic vein and bile 
canaliculL The lobules were comldcred tn 
dividual fouctioning units sep&mt^ from 
each other by coane^ve tissne Now chiafiy 
because of research of Hans EUas, (lie 
liver Is lool^ upon as a spongelilo itruc 
tjire of cells penetrated by a communicating 
syjtetQ of catties or lacunae Tbese contain 
^ blood capillariei of the Ifver the ri 
nusolds. The endothelial lining is formed by 
the Kapffer cells. These are traversed bv 
two maaocbymal tracts an-anged about the 
v-essels and bile ducts, one being the portal 
tract the other the central vefm 
To the Hver cell, marty complex fum^on* 
niace that have far-readiing efleett 
^ &y a. . v^bolA. Bbod, be* 
arterial 

to .Seriab to W quajUty The & ^ 

S-d and KcretBfinlo the eanJfcoU ii bnl 
a EnaB part of Ibao complicated ptocCTsea. 


The common hepatic duct is fonned by fis 
ductal systems from the lobes as theyemerp 
from the Uver in the hilura as the right nd 
left hepatic ducts about 4 cm. di$^ ftaa 
the junction of the right and left hepi^ 
duct the c^tic duct unites to form the cob- 
mon bilo clucL The common bile duct {dac 
iui cho}edocbas) measures about 8 aa. hm 
the cystic duct to where it empties into tie 
duodenum. It extends through the edge d 
the lesser omentum, passes behind the opper 
margiTi of tho duodCTum and threragb s px 
tion of the head of tho nanoreas to cute 
the duodenal wall obllmcfy and empty ioto 
the intestine through ampulla of Vsia 
In aimcist 70 per cent of individuals the zaaJa 
pancreatic duct empties into the cotomc* 
bilo duct within 2 cm- of the tmpcHa d 
Vater In tho resnainder the pancreatic dac* 
may open directly into the duodestmo. b 
odoitioQ to the blood from the portjd veo, 
which lies medial and posterior to the coa- 
men duct, the Iher also receives lyitendc 
sjterial blood from the hcMtic artery width 
comes through the edge of the loser otxa- 
turn slightly to the left The cystic sitery 
which supplies the gallbladder usually 
posterior to the common duct aaid bowea 
the cystic duct and liver to enter the 
blidder w all If one places tbe iadcs Baps 
lo the foramen of Winslow and can3prei» 
the structures between it and the thumb, the 
Bow vvithin the cystic and hepatic arteries 
win bo reaxlily excluded. This is sccMtinW 
desirable wh^ tbero is bleeding from t» 
oxtic artery in the coarse of surgical pf'>‘ 
cedurot in this area. 

The gallbladder is a pear shaped riruebue 
Btiatbed to the inferior rurface of the jb® 
at the junction of the right and quai^ 
lobes Its estrabepatic portion is cevow 
with peritoneum, communicating with the 
common duct by the cystic duct, it r«en'® 
bile as it is produced in tbe liver coici^ 
trates it and later returns it through th* 
same channel to the cammon duct and to® 
the duodenum 

PHYSIOl-OGY OF THE GAIXBLADDE* 

The functions of the eitrabepatic bllisry 
system include the transportation, cooccoti* 
tion and storage of bile after its pcodurti^ 
in the liver and before its delivery into 
duodenmn as needed. Bile as it comes ho® 
the liver is made up of 97 per cent water 
1 to 2 per cent bilo salts and about i 
cent of pigment, cholerierol and fart)' 
(Tabiel) Tbe bfle is produced at a coosrtm* 
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_ 35 'i ’44 4 B K » 6 b M 68 Tl D 

rn~.T‘ bju,t a^k bJ. output tu .u^cut,■k. ^ 

lo^ bat aUacfas iligh»lK 000 ec for tmrtJy-f«a htwn- 


tierhed from the brcaJkiltJwn of ItcinoRiobln 
by the kupffer ecllj oi udl u bilJnibln Bv 
plagDcjiic activih thcv aUo rcmow bac- 
teria, pigment at>d carilular clcmcoU from 
the hJoocL 

FomutUw of FibHoogen and Prothrom- 
hin. Prothrombin formation io ibo liver is 
gw-'eroed by vitamin k. This lubitanco In 
•®oclatk«i with fibrinogen Is essential for 
the clotting of blood. Fibrinogen Is believed 
to be prodoced in the U\Tr 
Red Blood Cell ProducUoa. Red blood 
^ are produced in the Ih-cr during em 
^■wlc life. Sonxetiines with tho destruction 
« the bone marrwv la later life, red cells 
®^again be formed in the liver 
OtioxISation. The function of detoxify 
^ tofurlouj substances brou^t to the Uvor 
portal drcuIatlDa from the intestinal 
u not wcD undentood. It Is probable 
of the injurious substances are 
oou^ed and others are conjugated >vitb 
render thra non toxic, 
other, are excreted as are some 

asodeprcaor Subuance Hlaboratloo. In 
hver^^StJ^ ® snoda, the 

(VDM^ vV, '’®*odepre«wr substance 

w by Sbon- 

ho lalUateafl^^lJ^ material may 

^ oecame tntk: anesthetic agents 


ma> cause Uver nccnwii, this function of the 
liver is of great conceni to the surgeon- 

CONGENITAL ANOMAUES OP THE 
GALLBLADDER \NT) EXTRAHEPATIC 
DUCTS 

The gallbladder may be, but Is rarely 
absent H ma> vary ^tlv In size shape and 
Its attachment to the liver An occasional 
miUbludder ma> be completely intrabepatic; 
It niav be deeplv emb^ded In Rver sub- 
stance or looselv attached by a meiente^ 
Bho ducts from the liver may enter tho 
gallbladder dlrectl> or Indiiw^ through 
the cystic duct 

Congenital anomalies of the ciirahepatic 
ducts and the arterial system of this r^on 
are numerous and great emphasis has come 
to be placed upon them. The anatomic rela 
tioQshlps vTiry so much that the migeon 
must al\va>-s be alert not to mistake stmo 
tures The cystic duct may be so short that 
it can hardl> be identified it may be very 
long and eriend parallel to the common 
duct for several centimeten It may enter 
the common duct from any point in its dr 
cumference There may be duplication of a 
segment or of tbo entire common duct There 
may be acce«ory ducts from the liver to 
the gallbladder In addition to the cystic duct 
and the common dncL There may be con 
genital cystic dilatation in any of 
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The flow of the bile from tbe gallblAdder 
Is believed to be rthnulated by a hormone, 
cbolecyttoldnin, which li setretod into the 
blood stream when add cbvme comes Into 
contact with the duodenal and ^unal mu 
cosa. ChoLecystoklaiD causes an Increase in 
the tone of the gallbladder tncreaxcng Its 
Intraluminal pnsnure from 300 mm. of wato 
to nearly 375 mm and returning tbe bile to 
the common duct, At tbe MrTw hma thar the 
gallbladder contracts to return tbe bUe to 
^ common duct through the cystic duct, 
tbe mhtncter of Oddi relaxes so that the 
bile &>wi through the ampulla of Vater into 
tbe duodenum without an Increase in pres 
sure within the common bile duct Wien 
ingested, certain foods such as fats egg yoDk 
and those high in cbolesterol act as a strong 
stimtiluj for the gallbladder to empty 

T j-iii of tbe ganbladdef Is compsisated for 
by tbe dllatatioo of tbe extrahepatio ductal 
lyitem. While it Is probable ^t the dl 
gestive process Is somewhat reduced in effl- 
dency by the more constant flow of tbe bile 
into mo duodecam after diolecystoctomy no 
untoward symptoms appear Many animals 
do not have gallbladders (e.g^ horses, rats) 
The concentrating function of the gall 
bladder is invoked in preparation for 
Graham-Colo cholecystography a test In 
whldi an iodine-containing compound ad 
ministered to the patient and oxrTetod in 
the bile becomes jnffldently conceatraled 
In the P«TTbladdgr to be visualized cb 
x^v £^d onablM one to out^e gaB 
and eatimate the- degree of normal 
tbo tatad gBlIbkjUer if 
If dm B«llbliuUor dot« not receive 
enlCT It u tint there 


Mpull* of the 


PHYSIOLOGY OF THX LIVER 


The liver has many funetkes that m 
Icnown and %ve believe there are many to be 
discovered. It is easectial to lile. Mam hjs 
demonstrated that death preceded by hypo- 
glycemia follows within ten to twebe knn 
after hepatoctomy Tbe Hves also has ntst 
regenerative poiver In the eiperimeotaJ ani- 
mal as much as 70 per cent of tbe liver hu 
been removed with apparent complete re- 
generation taldng place tn a fev. weeks. Tbfi 
same degree of regeneratioD has alto bem 
observed to take place in man 


Of the many known functioos of tbe Hvff 
tbo following are of tbe greatest impestmee. 

Carbohydrate Meubolum- The Bver ii 
one of the malor body reservoirs for ^ytogeo 
storage and consequently plays an Important 
role in tbe regulation of the quantity of lugw 
In the blood. Glucose and other sugars are 
converted and stored In tbo liver SJ gly- 
cogea. Adequate glycogen aids tbe liver to 
resist tbo injuriouj rfects of many todc ind 
noilon# substances Protein and a part of fit 
can also be nsed by tbe liver to make gly* 
cogen and are therefore Important ia car 
bohydrate metaboHxm 

Protem Meubolism. Protetn metaboHsn, 
Including deaminization of the ammo adeb 
with the formation of urea and tbe destroy 
Hen of grin add, as wall as tbe itort^ ® 
protdnj takes place In the liver Here msiiy 
of tbe serum protetns are formed. 

Fat Meiaboliim. Fat Is received from tie 
circulation and may be stored in limlttd 
amounts In the liver It may bo broken dowa 
with tbe formation of ketone bodies. 1°^ 
defldency tbo liver may form fat from otM 


substances 

Vitamin Metabolism. Prothrombin, whii 
Is of such great importance in tbe dotttol 
mechanism. Is formed in the liver Vitamin I 
Is essential to its formation. Vitamin A 1* 
formed from carotene tn the liver and vita- 
min B Is stored and utilized in the 

Fonnatlon of Bile. Bllirabln, ooe of the 
important conitituents of bile, is manufsc 
hied by the liver from tbe bemo^oblQ « 
brokoi-^wn red celb Tbe Iber also 
bile salts and adds These with cboleite^ 
a fadlke substance which Is actually a higl^ 
aloobol, are also excreted by tbe hver ^ 
make up tbe other Important constitnents oi 
bile Bile Is secreted contfnuoujly during * 
twenty four hour period at about the rate o* 
30 to 50 cc. per hour for a total daily p^ 
auction of 800 to 1200 ca (Fig. 2) 

Gamtns globulin and immune bodies ait 
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from tbo brcakdo%N-n of ItcmofilobJo 
bs tbe kupffcr cells as well as blliniblo Dy 
pmgDcjtic activity they also remosT? bac- 
teria, pigment and ccUoUr dements from 
tbe blooa 

romutum of Fibrinogen ami rroUirom 
bin. Prothrombin formatloo In tho liver is 
S’^vemed by vitamin k. This substance In 
*oociatioQ with fibrinogen is essential for 
the dotting of blood. Fibrinogen is believed 
to bo produced in tbo li\cr 
Red Blood Cell Production. Bed blood 
are produced In tbo liver during em- 
bryonic life. Sometimes, with tbo destruction 
of tho bone marrmv in later life, red ccUa 
may again bo formed in tho liver 
I^ctimBcailon. Tbo function of detoxify 
^ Inpinous substances brou^t to the liver 
by tho portal arculatlon from the intestinal 
is not wdl understood. It Is probable 
tiiat some of tho infurioui substances are 
doUuj-ed and others are con]Dgated with 
lu^tances to render them nontoilc, 
othas are excreted as are some 

Vasodepnawr Substance Elaboration. In 
ih P*?*f“* of hypoxia or anoxia, the 
vasodepressor mbstance 
gB\n that ha. been studied by Shorr 
^ the production of this material may 
tiat^^ tjig hypoxia caused by anes- 
_ and^ became toxic anesthetic agents 


may cause liver necrosis this fuocticm of the 
liver is of great concern to the surgeon. 

CONGENITAL ANOMALIES OF THE 
gallbladder and E.VTRAHEPATIC 
DUCTS 

The gallbladder may be but Is rarely 
absent It may vary greatly in sixe shape and 
its attachment to the hver An occasional 
gallbladder may be completely Intrahcpatlc 
it mav be deeply embcdxled in liver sub- 
tloDCO or loosely attached by a mesentery 
Bbe ducts from the liver may enter the 
gallbladder directly or indirectly through 
the cystic duct 

Congenital dnomalle* of the ortrahepatic 
ducts and the arterial system of this region 
are numerous and great emphasis has come 
lo bo placed upon them. The anatomic rela 
tionihips VTiry so much that tho surgeon 
must always bo alert not to mistake struc 
tores. Tho cystic duct may be so short that 
It can hxurdly bo identified, it may bo very 
long and extend parallel to tho common 
duct for several centimeters It may enter 
the ffimmnn duct from any point in Its dr 
cumferenco. There may bo duplication of a 
segment or of tbo entire common duct. There 
may bo accessory ducts from the liver to 
the gallbladder In addition to the cystic duct 
and the common duct There may bo fnn 
genital cystic dilatation in any of these. 
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although the cocimcm duct li the more fro 
quent lite for jruch to occur Defect! in 
continuity and atreda of the bile ducU are 
not infrequent and arc to be ccRuiclered to 
young infant! \vith peniitent Jaundice and 
iiupifMtod bile and mucuj 


CO\GEStTAL ATHEilA OF THE HJrm OVCT 
Complete obliteration of the lumon of any 
•egment of the biliary tract is labeled blllarv 
atresia. Tbij may invoivo a part or all of tho 

£ ladder tho cyitic conruDon or tolrn 
tic ducta Dependent upon the location 
«tent. some of these abnormaJitios 


duct distal to the c«dc duct, then om a» 
anastomoM tho gallbladder to the iatcitzw 
to provide q pathway for the K jV. 

Over a twenty year period we hne » 
countered twenty seven patients with ct»- 
gcaital atresia of tho ductal syrlon at The 
New 'iork Hoipitai-Ccrcell Medktl Cato 
The diagnosis was confirmed at operatioB ii 
seventeen at necropsy to three, and tt op- 
eratioo and autopsy to seven. Ihe i4{3grywh 
was established between the ages cafaor 
days and one year Twenty four of the pi- 
tieots were operated oa, but in only ten 


^ wese atmormaJItlos may cases was some form of surgical correetk. 

to {'“‘hla. Althctogh ton, of t. 


^ to . , . -v muuuu VO miic uuu uutc-imitub 

only two are known to luv« . 

Bisht PoBe^t. ototoubfe fa 
Sri'" ‘^f'Wjon duct nugicto correction lived for from fbortros 
r**" ‘T*‘^ friltofarie. Ob- month, to tte >eur, Becau« the imt,! fa- 
j^t^G^untoco remit. Stacc Jaundice to cnacoplc rectioM of the liver in than fo- 
“ •»- Umt. ivith congenital atrcda dtovr tie 
j . fncreo of atrttla onlv tf It penfrt. parenchyma to he compored of hepatic ccBt, 
I??h?nl2S^ leparnted by broad boni of abroB taM 

re™ d.^.bL ‘f' t root- conltomng proliferating bUo ductg it b tfa 

Xu? Th, i ^ hhcly that rerolt, to Kirgfcto procedan 

ato»Ut Thu. a. week, elapre the laundice vviU improve, 
tmd the pigmentotton of the tissue# !>e«>me 


TRAUMA 

tocreastog Dumber of autoczsof^ 


trovcltog at greater speeds ^1^ ever befors 
accounts for the raore frequent occurrencr 


more marked. The circulating pigment to 
the blood stream may Impart some color 
to the feces but this Is minimal Inlcnnjttent 
jaundice and Intermittent aannal-cobrod 

>Bgh,vav aeddeoU whidi roBdt la 

... . JauadiM a accompanied ous injuries. Among the victims of w± 

by chwg« to the lh« It on accidents axe perscL who sustain msjer 

boco^ lu^ular ^ and a deep trauma to tho idomen without a pesetm 
u ^ ^ ^ cirrhosis ing or open wound A very high roortalib 

with aU gnt^Uou. of ilvru ccllu^ degen rule U aMOefated with tojmle. to the hto 
eration, toget^ ^th coaridwdio hepatic and blltory system in thu typo of trauma. 
mU r^^adou. A. a remit to thu progre^ Nonpeuetiittog taumut VUch predoM 
live ^ensfv© liver oamace ov^er a matter of rapture of a vlscus may cauie little evid«»c« 
months, a, bleeding tendenw develops be of csteroal injury When rapidly moving aa- 
cause of a lowered protWbto level If tho tomobiies snc&y collide ocaipanti d tif 
condition is uncon^ed, the infant with car may sustain Injuries to the viscera wid 
biliary ato^ while matotai^g » fair Uttle evidence of cUemal trauma, parti®- 
state of nutrition, itowly physically larly if they are fuUv clothed The Iher 

and mentally and is dts tin ctlv lethar^ As unoer those circumstauces, is frequently In' 
the liver enl^« splenomegaly and asatei Jnrod Its foostioa and attachment whki 
appear and d«m usually wJtbni the prevent its escape from tho fcarass involved, 

firrt two to three years or Ufe as « result os well as its weight, coniiitency and sh*I*» 
of liver deficiency are factors contrioutoa to tho voinerahility 

The surgical treatment, when feasible of tho Uver 
cjjnrists in establishteg a satisfactc^ path Liver injury with faemorrhage and/cr 
way for the bile to reach too intestine escape of bile is wid an lO' 

\Vben fcasibie, tho nx»t promtog pn>- crease to pulse rate. The rapidity wid wh^ 
cedvero coosist! to the exdsioo w ^ atretic tho pulse rate increases is often an iodo 
portion of the ductal lyrt^ foUo^ by to the magnitude of the fojury An iocre^ 
Ltablishment continuity by an emWo-cad tog pulse rate is indleatlve of an appretdi' 
anartomosii. If lh« atresia is in tbe common tog fall of blood preisure .uui,*hocl 
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A degree of lim Injury JufSclcnt to pro- 
di>« iboclc U50all> will result In ctJniidcr.iblc 
bcmonhflgo and some escape of bile. How 
e\Ta- it nva\ bo that injur> to other parti of 
the body ciuicd tlw shoeV and tlw Iher 
injory nuv ha%-c been lufOdcnt to luvo 
resnltcd Immediately In blood lots or bile 
escape. Thus the shock may be temporary 
and ^ the time the patient arrivci at a 
hospital He may have a itahlo blood prck 
sure and puUa In either of these two sltua 
tioni, hemorrhage may again begin and 
cooUnuc. This together with the cicapo of 
bllo into the peritoneal cavity can result In 
rapidly progrcsiivo shock Vihlch within a 
sh^ Hrrin b iTTCvcrsible. In addition this 
gre^ of patienU hai usually sustained 
partial to complete interruption of the manv 
Donnal phidologlc functions of tlw lUcr 
These ore complex not only IndivldualK but 
in relation to the total boa> cconom\ 

If the diagnosii of Injury to the liver is 
nude or Is itroogly suspected following such 
trauma oi may w sustair>cd in an automobile 
accident, the patiait should bo prepared and 
c^^erated upon with as littlo deUv os b com* 
patible with anticipating the common es 
igeodes. Delay iooeascs the risk that the 
injuiy entails as well as the risk of the 
operative procedure. 

There are all manner and variations of 
tbo extent and nature of these injuries In 
®*e:al It may be sold that free and partially 
‘“tached fragments should bo removed. Id 
ptos in whi^ tbe iniury is limited to Che 
left lobe axtensivo looectomy may be tbe 
Procedure of choice. Rupture and superfidal 
hcffatloni may be closed with any one of 
the various suture methods. \Vbcre there U 
®^plete rupture through capsule and par 
tochjrHia after removal of free fragmenb of 
masnvo suturw that seek to control 
oono^hago and occlude the biliary ducts 
be effectual AD traumatic wounds of 
^ liver tod biliary ryitem s^uld be pro- 
'^od with drainage whldi wiU permit tbo 
of bile through tbe abdominal wall 
to the eaierfor 

<* or de- 

from tbo liver bed ibould bo orclsed, 
^ tbe dtnrbepatic doebd tyi- 
flne bo nioticnlouify ropalrod \Yith 

fa tei.jpted riDc ruturci and pitixinml 
farttuW by m«nr of . 

operotim for tnuinm to tbo 
JdH hove Bmo dogroo of 
Mo. homoniage or Infec 
non. Thdr treatment ihmild iochido afl 


mctuiirca commonly employed, including 
gttslrointcsUoal dccomprcuJon maintenance 
of irroper water and electrolyte requirements 
mid chemotherapy 

Based on a reWew of the liloraturo and 
OUT observations, wo estimate that of those 
persons in oulomobllc ocddcnls who os a 
result of iionpcnctraUng trauma, sustain in 
juev to the fiver and bimry gystem Hhfch is 
nut treated surgically ono*third die at the 
site of the accident, ono*lhuxl dio withlu 
ste Iwun and ono-thinl smvive 

GALLSTONES 

Inodcnce. It may bo tafcly estimated that 
10 per cent of the entire population of the 
United States and 20 per cent of those over 
forts years of ago have gallstones 

II one looks at the inddcnc© of the disease 
over the cnliro life span It is one that in 
creases the longer life continues. In Infants 
and \oung children gaUitonei arc so rare 
that they arc seldom given serious thought in 
a differential diagne^ They have been 
reported in the newboni at autopsy Before 
the age of puberty their occurrence is usu 
ally associated with some type of blood 
dvserasia such os bcroolytlc jaundice. During 
odolcsceaco, disturbon^ of metabolism 
may be present and stones may develop. In 
the farime pregnancy Is actomponied or 
followed by the appearance of gallstones 
vvith sufficient frequency to have estnblished 
it as one of the most frequent diseases 
associated with gestation. Between the ages 
of thirty five and fifty-five years, men, and 
women who have not been pregnant, show 
an equally hl^ incidence of symptoms of 
gallstones far beyond tho» of the younger 
age group Studies of routine autopsy ma 
terial have confirmed tbe dlnlcal Impressioo 
that there is a precipitous increase of goD 
•tone incidence in individuals of the thirty 
five- to fifty five-year group Thereafter ^ 
though tbe incidence does increase. It is 
more gradual. It has been estimated that 
one out of each three Individuals who reach 
the age of seventy five years will have gall 
stones. This should make m think about the 
changes in the physiologic functltsoj of the 
body as It grows older Indeed, the appear 
ance of stones In adult life and th^ in 
creased toddence with increased age are 
ftronglv suggestive that defects from the 
normal pbysiolodc functions are involved. 

It Is to bo observed in the analysis of 
various reported series of patients with gaD 
itooei that If the number of women who 
have betsn pregnant is subtracted from the 
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although thfi common duct ij tb© more fro- 
qoent site for ruch to occur Defect* in 
contliimty and atrejia of the biio duct* mo 
not infrequent and are to be cotuidered in 
young In^ti with persiitent Jaundice and 
hurpiiiated bile and muou 


CONGB^ilTAL ATRESIA OF TUB BILE DUCT 
Complete obliteration of the lumeai of any 
•egment of the biliary tract 1* labeled biliary 
atrciia. Thlt may involve a part or all of the 
^Ibladder the cystic, common or inlra 
hepatic duct* Dcpendeait upon the location 
and extent, some of these abnormalities may 
be corrected surgically Gross reports that 
in. 146 patients with mis condition, twenty 
seven or 18 per cent were subjected to a 
remedial anastomotic procedure 

If the atresia invebe* the common duct 
or one of it* major hepatic tributaries ob- 
structive jaundice results Since jaundice in 
the newborn is relatively frequent, it be- 
comes indJeative of atresia only if it persists 
and/or increases after two to throe week* 
If tlw obstruction U In the esrtrahepatic com 
mon duct, the stool* from birth wtU be 
acholic Thus as weeU elapse the jaundice 
and the pigmentation of the tissues become 
more marCed TTie dxculating pigment In 
the blood stream may tmport some color 
to the feces, but this is minimaL Intermitleot 
jaundice and intermittent oormai-cokired 
stools rule out the likelihood of atrmia. 

The obstructive jaundice is jccompanied 
bv progressive changes In the liver It co 
large* beaKoes nooidar firm and a deqp 
gieeo color The end result is portal cirrhosU 
with ail gradattani of Uvei cellular degeo 
eration, togeti>er with coosiderablo hepatic 
ceil regeneration As a result of this progres- 
sive ertensive liver damage over a matter of 
months, a. bleeding tenrtenev develops be 
cause of a lowered prothremDin lovcL If the 
copriuirm 6 uctorrectod, the mfant with 
biliary atresia, while maintaining a fair 
state of nutrition, develops slowly pbvsicaDy 
and mentally and is distinctly lethargic, Ai 
til© liver enlarges, splenomegaly and aseftm 
appear and drith usually occurs within the 
fijXtwo to three years of life as a result 
of Uvet deficiency 

The surgical treatment, when teasible 

in MtabUJitog a i ^Bf 

tho Hl» to reach the totoUM 
5^ faiihle the mort pio^g pn>- 

oOTim In the ochloo ^ 

^^‘u'^r.treJuinU.e — 


duct distal to the cystic duct, then oce ouy 
anastomose the gallbladder to the hitestia 
to provide a pathway for the bde. 

Over a twenty year period we ha\e ea- 
countered twenty-seven patients with c»- 
genital atresia ot the ductal system at Tlit 
Now York Hospitai-Coraell Medical Certet. 
The diagnosis was confirmed at eperatke h 
seventeen at necropay to three, and *t cp- 
CTQllon and autopsy to seven. The diipjosii 
was established b^veen tho age* of fmr 
days and one year Twenty four of the pa- 
tients were operated on, but in esfiy ta 
cases was some form of suxjdcal correeboa 
feasible. Although nine of these lived fer 
from two months to nine and three-fwirtla 
years only two are known to have a 
taciory result Eight patients u n s nit s h le fa 
sur^(^ correction lived for from fouttea 
month* to six years. Because the usual ai- 
tTOscopic sections of the liver to the* ^ 
tiarts with congenital atresia 
parenchyma to be composed of bepstfc 
separated by broad b^d* of Shfoos tij»e 
containing nroliferatlng bile ducts, rt ^ 
Ukoiy that tho resulti of surgical procoiaa 
will improve 

TRAUMA 

An increasing number of aatoio ol^ 
traveling at greater speeds than ever bdwe 
account* far the more frewent ocatrre^ 
of hijd'way accident* which result to 
ous Injuries. Among the victims of 
accidents are pexsoas who 
trauma to tho abdomen without a 
mg or open wound. A very high 
rate is associated with injruies to the to 
and biliary system to this typo of 

Nonpenetrating trauma which prowW 
rupture of a viscus may cause little eviofflce 
of cxlemal injury \Vbm rapidly roovtog 
tomobilc* suddenly collide occupants 
car may sustain injuries to the — 

little evidence of external 
larly if they are faBy dothed. The to« 
uQ^ler these circumitanco*, is 
jured. Its location and attachment 
prevent its escape from the force* 
as well as its weight, consistency ^ 
are factors contriBottng to tho vutoow)^ 
of the liver 

Liver injury with bemorrhago 
escape of bile is accompanied 
crease in pulse rate The rapidity with 
the pulse rate increases is often an 
to the magnitude of the injury An 
ing pulse rate is indicative of an anpro^®' 
fng fall of blood pressure and shock. 
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N-oh'ea ibo ccUj adjacent to the smallest bile 
canallcuU Tlw rcparuUvo process that takes 
place tn the U\-cr Is remarkable but the end 
rwnlt o/ rq«ifcd tphodcs of this naturo is 
the biltar\ cirrhosis not Infrcaucntlj seen 
In the ola ^utient (o\cr sUlj five >can of 
age) with a small contructed gallbladder 
containing stones ami with stones in tl»o 
common duct Morphologic changes arc evi 
daw* of advanced liver clungcs hepatic 
function, bouever may bo markedly tm 
paired before ll)csc uro cv’ident 
Finally nulignant disease— carcinoma of 
the biliary tract— follovvs in the vvako of goU 
stooe formatioii. Tho inddcoco of stones as 
sodated witli carcinoma is over 50 per cent, 
regardlasj of site and ranges from 50 to 90 
per cent in reported series of patients with 
caidnonia of ^ gallbladder 
Galistooe Formaiioo. CaOstoncs ore coa 
credoni that form anywhere in tho biliary 
tract, although it li ^lievcd that most of 
them form In the gallbladder Thev vary 
great^ in conteaC, size and shape. 

They may be almost pure cholesterol, 
inorganic coldurn salts caldum m combina 
don vrith bilirubin, or any combination of 
a mixtore of these substances and tltey often 
include cellular debris and bucterhL T1»e 
cholesteio] stones may occur singly tend to 
be rounded, of yellow white color and coo 
sist of radiating eryTtaLs. They are usually 
foirh large. Bllirubm caldum stones ore 
black in color and usume various shapes, 
being Irregular faceted or rounded- Tney 
vary greatly in size from that of soodlike 
P»rtides to cafculi a centimeter or more in 
diimetti They are of a homogeneous struc 
tore, either crystalline like the cholesterol 
rtones or laminated like the mixed f rOmlt- 
Thev are eocountcred in patients with ho- 
molytic disease. Tho most common stooas 
tira ^ mixed type. These represent a com 
otnation of the two previously descriE>ed and 
contain cholesterol, bilirubin caldum, 
«Ud^ debris and bacteria. They also vary 
Sre*ay In jtzE shape and consistency They 
are luuaDy laminated and have a central 
that is soft with superimposed con 
Wrii ? amonntM of ctmles- 

bi^bta and caldum. Eadh concretion 
ranridered to have an Individual nucleus 
debris, bacteria or 
^ foreign body matexiah 
fnrmoj °“fbanlxm whereby stones are 
in the gallbladder and biliary ductal 
“^Plotely nndOTtooi 
SSL te” ‘I'^votcd to this problem, 
comp^drf 


fuels have been revealed. Many more asso- 
ciated and complex fragments of Informa 
(ion difficult to interpret have been brought 
fortli by numerous Investigators. No single 
Uicorv provides an adequate axplanation for 
all galUtono fonmlkm. Perhaps the most 
satisfactory explanation is that stone forma 
tion is tlm result of general variations from 
tho normal functioning of the liver and 
blliarv system. These may be the result of 
disturbances in metaboliOT of infection or 
of stasis or obstructioo. 

Bile melabolum. There arc a group of 
dlscasci— congenital hcmolydic anemia, sickle 
cell anemia and similar disorders— in which 
hemolysis of red cells produces an increase 
in the bilirubin excreted in the bile In 
patients with such conditions the inddenco 
of gallstones is high. The stones consist 
chiefly of bilirubin and are believed to form 
bv ciystallizatioD as tho result of hypercon- 
ccotration The mechanism in disturbances 
of cholesterol metabolism does not appear 
as evfJeoL ffowever a few facts are Jbjovm, 
for example bile adds keep the cholesterol 
of the bile In solution. In normal bile the 
ratio is about £0 1 If the concentratioa of 
the bile within the gallbladder reduces this 
to 13 1 cholesterol predpitates out in cry’stal- 
Une form and may ne tte nucleus of a stone. 

SbisU and infection may play an important 
role in this change in concentration. Much 
mvestigation and studv have failed to dem 
onstrate a direct and constant relationship 
between the cholesterol content of bile and 
that of the blood serum. In pregnancy bow 
ever it a common for both to be elevated, 
but all pregnant women do not develop 
gollstoucs. While some defect in cholesterol 
metabolism probably accounts for many in- 
stances of gallstone formation, we cannot be 
speafle lost where in the long and intneate 
cnemitnl process It occurs, 

infeciton Seventy years ago Naunyn was 
convinced that ascending infection in tho 
bllimy tract, when there wtu stasis, led to 
stone fonnatioo- Bacteria can be isolated 
from gallbladders containing stones removed 
at operation in over 50 per cent of tho pa 
tients and from 20 per cent of stones. Strep- 
tococci, EscJicrichia coU and various mem- 
bers of the typhoid group aro found most 
frequently but a wide vTirietv of organiims 
may bo encountered, inclndlng staphylococ^ 
Stasis The role of stasis of blfo alone in 
calculi formation has not been determined. 
It has been observed that there is a tendency 
to stone fonnatioo among those in whom 
there is evidaico of cimparative stagnation 
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total number of female wbjects there will 
rmaln a number of xvoracn apijroiimately 
equal to the number of male tubjectr For 
example of every five mtientJ with gal! 
bkd(W disease four wiJ] be women onti one 
a man three of the women will have be*m 
pregnant, one will not have been Thote 
coodurionj are derived from itudie* moxle 
over the fifty veors It is protable Uut 
as the old age group comei to constitute a 
greater pxopotUon of the population, tbo 
ratio of galUtoDC* in women who have not 
been pregnant and in men wdll increase 

Stones in the bllJar> tract teem to mcrcate 
in lire with tb« lapse of vean Tbo presence 
of one or several stones seems to predispose 
to the formation of additional itonc* Not 
only do the stones seem to increase in size 
ana number but also tbev appear fn loca 
tioni other than the gallblathder Indeed, 
stones mav fonn in tbo gallbladder or in onv 
part of the ductal system Most of the stones 
ronn in the gallbladder but as time posses, 
more subfecti are found to have stones in 
the ductal mtem The size of the stones 
in the common duct of a person cightv to 
ninety vean of age ts unquestioniibK greater 
than that of the stone obtained from a 
>*ounger patient 

Stones mav bo found tn the Kiltnr A, (x^ci 
from birth to death. Tbev are rare m in 
fants, infrequent in children and adolescents, 
occosioiiBlly found in young adult nsalcs and 
in females who have not been pregnant very 
common ta all women recently pregnant, 
and they occur with gradual and increastog 
frequency in each decade of life of older 
iudhddu^ 

Rclatkmiiup of GaiUioncs and Biliary 
Tract Disease. Gallstones are associated with 
the majority of disorders of the billarv tract 
encountered among the people of America 
Thus io the consideration of biliary tract 
disorders, one mav more conciselv present a 
comprehensive picture of the sulncrt first 
foUmvtag tbo natural course of galisiooes 
and DOtiDg specifically the instances m which 
calculi are not involved or ore retabvelv 
unimportant Briefly stated, we mav be^ 
with itooo formation to the gafibiadder— Uw 
uKial site of origin of most Mllstoaes It is 
true that cholecyTtitis either acute <« 
chronic, may occur without calculi forma 
tion, bat su<i instances are relatively few In 

the otunl patitmt. stones in the ductal system 
ais oh 5 *nod 10 .ppoar aad pr^« Jf?- 
tom. ,t viRytog 

occurmL 'nwro il much 

that the toddraice of oholedo- 


cholithiaiis Increases appreciabh each do- 
ade after stones have •ppeored in tho giB- 
bladder 

To find stones in the ccmmcai doct sod 
none m the ^bladder is reiativeh rsre. 
More frequenuy some time following cboJe 
c^-stectomy stones are found in the duOd 
system that were cither overlooked tU (Ra- 
tion or formed subscquenlh Commoo dod 
obstruction the result of beoi^ ilenotfat 
fibrosis of unknown cause but frequeutiv 
associated with a history of cholehthhss, h 
an ovtremcly rare entitv In the msfartfr 
of lubfccts postoperative stenosis ca tlr 
common duct is the result of tafury to flal 
structure when cbolecyitocfooiv ttm pn 
formed. 

Another important relaticmship betwres 
gallstones and biliary tract dise^ it ihti 
existing between gaUstoncs and hver <ia»- 
age, generally labeled cirrhosis. ProbaHv bo 
ainglo mechanism acctxmU for the munertns 
variations of unpaired Ihmr hmcticB tbl 
result from cirrhwls- The variatioca 
to range from minimal derangcsnenti wwch 
ore difficult to recognlis chnicalK to cco* 
pleto liver failure Liver damage u of greal 
coocern because much of the risk in umw 
taking surgical operations for biliarv trad 
disease arises frotn Impaired liver fooclitfc 
Aimoit 50 per cent of carefully pftp*rto 
patients who die foUowing operatiaa m 
the biliarv tract exhibit advaoced las’ 
damage 

Ubro there has been longstanding dj** 
case of Ujc gallbladder there are cbai^^ 
tht ductal svitem and the liver It is 
that calculi, obstruction and infeetkw m u* 
gallbladder produce an Infiammalorv process 
which extends throughout the ductal lystrto 
to involve the livcT ceils probably by ^ 
of the K-rnnhaUcs This has been labeW 
'‘dioLinriHs’* and may vary to degree 
rntoirndl involvement evidenced ooh k 
edema mlcroscoplcollv to groos supp«ratk^ 
Some scarring results from each episode » 
lafiamnxatKm and therefore over me vtart. 
there is on accumulative tojury to the Ih'Q’ 
that mav eventually result in fuD bkrv^ 
bfUan cirrhosis. The exact role and 
cance of the presence of adcoii. tofectioo 
and stasis or obstruction are difficult to estah 
liih because cholangitis may be tbo 
of blood-born© Infection from the portal « 
circulation. An enriv exampk « 
this is to bo observed in tbo young wems® 
recently pregnant who has an attack of 
t^tolecT^tif with a mild degree of jemtocc- 
This attack is due to cbolonsids which i® 
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that colic ma) ocoir uhcn there are stones 
in the gallbladder or biliary tract or when 
the gallbladder is inHamcd with or without 
stones; (3) that the afferent ncr.c supply 
from the gallbladder and oitrabepatlc bllo 
ducts is through the right and left splanchnic 
nerves to the pcstertor roots of T7 throu^ 
TIO' (4) that the more severe the pain, Iho 
greato- is the area referred to by the patient 
For example the pain may be^ in tho cpI 
gastrium and as it increases In severity ma> 
be felt by the patient to be extending along 
tbe costal margin into the back and up 
besKath the rigm scapula and shoulder and 
then to tho supernal area and sometimes 
to tlw left preconlial region, left costal mar 
gin and left shoulder 
AttaiAs of biliary colic, acute chalcc>‘stitii 
and cholangitis may fustif) a diagnosis of 
gallstones. The dcnumstmtloa of cholesterol 
and mlr-liim bilirubinate civ'stali on nalcrO' 
scopic examination of bilo obtained from the 
dnodenum by tntubatioa Is further evidence 
in estabUshing their presmeo. HoviCv*ef 
cbolcc>-stogra^y accor^g to tbe method 
devised by Graham and Cole in 1924 is by 
far tbe most wi^y used and the most sat 
hfactory means of dcmoostratlng dlrecdy or 
lodlrectl) tbe pr esence of calculi in the gall 
hUdder The padeot U given a d)^ (tetra 
lodopbenolphtiialeln ) that Is exac ted by tbe 
bfle. Tbe nonnal g^bladder coocentrotes 
the dye and may be visuollxed on the x ray 
him. A diseased gallbladder does not concen 
trato the d>-e and, if the cystic duct is 
blotied, tbe d\-e not enter If there are 


ttooei Id a gallbladder that hni good func- 
thev ndll be readily visualized. If tbe 
pllbladoei b not vbuaiixed because of a 
lack of function or because tbe cystic duct 
h blocked, it may be assumed that tho organ 
b diseased and contains stones. Cholecys- 
b>grapby iHoperiy done \vill enable one to 
tie absence or presence of gollblad 
w disease in 90 to 95 per cent of the sub- 
f«±s(Flg3) 

ftecent developments in the technique of 
^^“°l*cy*tognph) including intravenous ad 
™uistratim of d>o substances containing a 
“goer Iodine content, have maAr it poasible 
^ J^^oallze the intact biliary ductal system 
™ danonstrate stones and other ahnormali 


CHRONIC CHOLECYSrmS 
Chnmlc cholccyrtd, 1, a tonn dafimaan 
ot th« gladder ciaiactoW b 
ce of a cnnmlc inflammatory procei 
™ gross or microscopic examinatloii. Gal 


bladder function, as demonstrated by cholc 
cyslocrophj Is usually impaired, but this is 
not the case. Stones aro present in a 

high percentage of the patients (Fig. 4) 
Tho term Is a wide and comprebenshe one 
and ranges from tho process In which chronic 
Inflammation is attended with minimal 
clungcs and vague symptoms of dyspepsia 
to that in which tho gallbladder widl has 
been reduced to dense scar tissue contracted 
ov’cr calculi, the gallbladder is without func- 
tion and frequently choledochoUthiasis and 
liver damage arc associated. Between these 
two extremes there are inexhaustible varlc 
tics and combinations of pathologic changes. 
The gallbladder with minimal microscopic 
involvement usually produces few symptoms 
but this is not invariable and occasional!} 
such a gallbladder gives rise to severe S)inp' 
toms. The most frequently encountered ex 
ample of chronic cholecystitis is that of the 
patient who has bad for months ox >'eaiv 
IndlgcstioD manifest by discomfort after eat 
ing. If a larger amount of food than Is usual 
Is ingested or If food high bs fat content 
Is included, there is in addition, belching 
and regurgitation for sev'eraJ hours. These 
S)iDptoms may increase to be followed by 
pain and colic with nausea and vomiting. 
Tbe duration of such episodes ma} be short 
or prolonged over bourx or days. Man} of 
thcM patients have had repeated episodes 
of acute cbolec}stiti5- Some, however may 
never have had an acute Inflammatory proc 
css involving the entire organ. Rather the 
condition is believed to have been a slowly 
extending low-grade infection 
Symptoms. In early adult life, the s}’mp- 
tomi may be of little concern to a patient 
when th^ first appear Over a few }‘ears 
they may increase so insldJouslv that the 
exact time when they began to cause 
disability u difficult to determine. Under 
such drcumstances, patients tend to accept 
their symptoms as something they most tol 
crate. Tb^ leam to keep them to a mtnt 
mum by avoiding overeating and by ab- 
stinence from an ever increasing number of 
foods that they correctly or incorrectly be- 
lieve cause their compl^ti. Many patients 
are little disturbed by these symptoms 
throughout their more robust yeoii of life. 
During this period, the changes of biliary 
tract disease, namely increase in number 
and size of calculi, scarring of the gallblad 
der wall and rednetion in functional effi 
dency of tho gallbladder progress and, what 
fa probably of greater signl£ance, there fa 
injury to the Uver which may range from 
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FigitTt 3. Ctidnmtosmna m*3* fonowtag the ml gdminlrtrijim of Uw dyo. A NornuHy fancbal** 
(■QbUdder B C^HhWAi er wHb oacoaoui ocnopwio* calculi and fair foDcdcc. 


of bile, ai in Megoant womea, obe*© in 
divicbf^ and mow with organic obitruc 
tk© to bUa Sow Ai Nkunvn pointed out, 
rtada and infection are frequently auocfiUctl 
and thii combinatioa mav provide the nu 
elenj for itoce fortoatica. 

Diagjioria. Galbtones umally give ri»e to 
a group of i)-mptonui which render tbotr 
pre«BC« evidmt The wdden oniet of pain 
in the eplgaftrimn or near the right coaUl 
margm which radlabw throng to the back 
and tocnetimej to the right iboulder if tynl 
cal of 'galbtone colic.* The pain i* usually 
«v-cro and may bo agonizing. It» doratioD 
variof from minatci to faoun a^ sometimes 

It may laWde « " « “J- 

but there commooly odrt. a raid 
ta the ar«- Th” in«)orfty o{ 
^ mnft oa .everal boun after eating 
^ ZJ^ouls Mid tboM a*, 
“wl f“t «ch M th» typicJ 


potatoes, fatty gravy and ice efotm. 
believed to plfl> an importaat role ha ^ 
dpltating an attack. If the pain 
nausea and vondtiog often 
The icf\-erity of the pain U ebararieri^ 
and enables one to distinguish it foam ^ 
doe to other coediUems encountered In ti» 
region Tbe patient U reluctant to move 
take a fall breath- If the pain penii^ 
oe she may bocome despondent “ ^ ^ 
Walter Scott, who after an attack of na^ 
hixtrs “call^ hi» fan^y and bidding 

foiewcH turned his face to the wall to sv^ 

death.* Sir Walter Scott i attack, hmvev« 
subsided and the poet \vent to sleep 
awake the not moniing in fair rphr^ „ 
The mechanism whereby the pain ® 
bladdea- colic is produced is not compl®*^ 
understood- Cer^in facts are knovv’Q (ij 
that, in the conscious padent, distenti^ 
the gallbladder or any part of the do^ 
system by a rubber bafiooo^o' pai“* 
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ditturbanco or chemical Irritation Of these, 
the most significant is infection 

/loir of infection There arc several chan 
neb tbnnigh which infection may involco tho 
ffaUbkddcT* tbeso ore through tho bllo, tho 
bi«>d stream and tho l^phatia and by 
direct citeauion from adjacent vlsasra. In 
iddltior, there ma> bo on ascending Infcc 
tioo \-la iJjo ductal intern from tho duode- 
num. Once tho goUbUdder is infected by 
bacteria, it may become the focus for infcc 
tion which may manifest itself in different 
wi>i in various parts of tho body ^ving 
rise to orthritU, neuritis or other disability 
Sometimes tho removid of a gallbladder 
vphich has been tho sUo of long-standing 
infection Is follmvcd by a relief of symptoms 
due to affection In soom other portion of 
the bod) Tho rolo of infection In the patho- 
genesis of chronic cholocystiUs has been sub- 
jected to numerous interpretations 
DfrEcno.N raoai bacteria c< tue. bile. 
^lany different bacteria oro known to pass 
througdi the Ih’cr and into tho bllo Many of 
these are de3tro)*ed or rendered Inactive In 
the bile, while othen seem to livo. grow and 
seeming are nnlnhibltcd. These bacteria 
nu> be grown from bile obtained at opera 
tioD and indudo E*cheHdila coli stapoylo- 
coed, stroptocoed and typhoid groups. In 
acute cholecystitis without stones, tho ind 
denco with which poritlve cultures ore made 
from material such as tho wall of tho gall 
bladder the bile or tho scntiDel gloni^Is 
rather high. And although the Incidenco U 
far lets in tho gallbladder of chronic chole 
cyrtltii, tho same general bacterial groups 
*ro to be found. It is likely that if wo had 
adequate means of taking material for enJ 
ture fnsn the ductal system, tho gallbladder 
or the blJe when there was no grots evidence 
of dl ie ate, the some organisms woold be 
“®rionstrated- One may properly question 
the pretence of sudi bacteria is 
Pathologic or of clinical significance. BoUes 
points out that In typhoid fever the 
KudUTare always pretent in the goDbladdcr 
t that cholecystitis is comparatively faifre- 
“luat I have removed the g^ladden from 
who were known typhoid carriers 
^ bile prior to operation contained 

?™ne«a tUpJuua, at operation the gall 
were found to be nonnal both on 
and mictotcopic eiamfnation, but they 
^ JypW. PostoperadvclY these 
were bee of this microorganism. 

rea^ that as bile Is concen- 
in the gallbladder tl» number of 
nwy bo inCTcated and that wlwro 


stasis is present for any reason optimum 
condltfons would exist for tho active in 
vosion of the tissues by what may bo consid 
ered passive organisms under other dreum 
stanos. There are many factors which ma> 
play a rolo in this process. There arc the 
nature and virulence of tho organisms as 
well os thdr actual number or coacentra 
Uoo, Ono would need also to consider the 
over-all condition of the Individual as to 
general resistance and susceptibility Inlury 
to the wall of tho ductal system varjdng from 
that produced by simple distention to that 
sustained from a direct blow or piercing 
wound may provide the minimum needs for 
the invasion oy these organisms to produce 
a clinical Infection. Tho placing of large 
numbers of what have bem considered os 
virulent organisms into the lumen of a gall 
bladder In animals has only Infrequently 
produced cholecystitis. 

Ono may conclude that many different 
bacteria ore nonnalJy found in tho biliary 
tract In various types of cholecystitis—ecut^ 
chronic, calcareous and n on cOcajeouj~ there 
is ample evidence that these organisms may 
be pla>’ing on important role In the process. 
Certainly thrw are to be fotmd In tbe bile, 
the wall of the gallbladder the wall of the 
bUo duct, in the smaller radicles of tbe liver 
causing c^langitis, and in the lymph glands 
such os the one that drains the gailblLlder 
tbe sentinel gland adjacent to the cystic 
duct and cystic artery 

UESIATOCEHOTTl UCTECTJOS OF THE BIUABT 
TBACT The arterial blood is supplied to the 
liver by the hepatic artery The cystic artery 
a branch of tne hepatic, supplies the gnil 
bladdxs’ and tome Individual have rmall 
vessels passing directly to tbe gallbladder 
from tbe hepatic artery In severe bac- 
teremia, organisms may bo found in both 
tbe liver and gallh lnriri^ os well as in other 
locotions throughout the body Under such 
circumstances, there may be multiple met 
astatic infections evidenced by true abscess 
formation. These may Involve any lyiten, 
organ or tissue throughout tho body Tbe 
mechanisms which determine whether 
staphylococci that gained their primary 
focm in tho throat may cause osteomyelitis 
or acute fulminating cholecystitis are not 
understood. There are planslblo theories ad 
vanced. Willde observed the appearance of 
^Uitooes and acute cholecystitis in. raJhhtta 
that were given Intravencauly large nnmbOT 
of bacteria grown from tbe bili^ tract of 
patients with biliary tract disease. Such ob- 
servations do not establish a relationship 
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negligible damage to frank drtho*ii. Ud- 
doubtetfly there arc initancei in ubjch the 
process seem# to rubside and the patient 
appean to have been jymirtom free for vear* 
U jtDDCS oro present, the patients wo can- 
didates for an obitructivo tvpo of aculc 
cbolocystUli which Is one of toe mo*t fm. 
quent comllttons leading to abdominal op- 
cratfoo In pemota over slity Sve yrars of 
age. Althoagh these individuals may not 
haw been aware of symptoms they h^ 
had progressive inlcry to tboir liver mid, ff 
sideraWe, they may be 
when they present them 
Such dUiadoas are fro- 
ly patients with dtrooic 
le to tolerate their ^mp- 
ociy when the degree erf 


disability becomes marked do they 
relief 

Diagnom. The diagnosis of chronic cbok 
cystitis associated wito dioIelitliiaiU is 
llsbed by a history of toe symptnnu as toted 
above a^ the deraomtratlon ^ choielithisBi 
ond/or the impairment or absence of 
tian. Cholecystography is one of toe 
accurate aids in dlagrt^t. tVlto careful and 
proper evaluation, mremic djolccyiods sud 
cholelithiasis may be accumteiv diagoosed ifl 
over 93 per cent of the patients. 

Chronic cholecystitis witbout stone 
bo difficult to diagnose. Its patbogcocsii i* 
Important 

i*«thogcnals. It U believed that most ca** 
of chronic clwlecystitti with or withoct 
Slones are the result of infe^h^metaboto 


iMu been — 
operative risk 
s for surgery 
t because ma 
scystitU are al 
for vean tnc 
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On ralcTtwcopfc cmmlnatlcwi tho cbolc* 
terol Ij to bo *ccn w'ithln the epithelial cclli 
(A the mucott and beneath them in Urgo 
nucrophagea It h >CTy cosy for ono to rca 
pm that ddj comUtlon portrays a pbaio In 
tbo dc\elopfnent of cholccyititii. 

Roie of chemical imtation Derangement 
of the normal chemical rcoclioni In tho gall 
bladder may lead to irritative substancci 
that pla> a role in tho dev elopmcnt of chronic 
cholecystitis. Ordinarily acidification of tho 
bfle occurs In tbo gallbladder if it does not, 
caldum cnrbooato is precipitated. Tlw pres 
coco of cakjiira carbonalo is indlcutKo of 
irritatlvo chemical activity and this com 
pound oxay conitituto a nidus for tho pre 
dpitatioo of other constituents of tho bile. 

muj: or calousi callbladoer. Caldum 
oubonate in almost pure form may bo found 
in the gallbladder os a mllb white paste. It 
may or may imt be accompanied by stones 
bnt is almost Invariably associated with 
micnucopic changes in gallbladder wall 
that just^ a diagnosis of acute or chronic 
choiecyTtltis, On x ray films the caldum 
nuteri^ may be seen outlining the entire 
gsl l bU dd a or conccstrated In the fundus. 
In cholecystography there is poor conceotra 
tioQ of the dye. If calculi are present they 
may be laminated because of deposition of 
ta ldi t m over a previously formed cholesterol 
rtona These produce a spectacular picture 
cm the x-ray nhn with the laminated calculi 
dlspladng tho more dense mflL of caldum or 
caldum caibonate. 


C^ALCfflCATIO^f or THE GALLatADOCIL In 
the aged with long standing biliary tract dis 
ease, the gallbladder may appear to be cal 
dfirf on X ray examination. Such a gallblad 
dw usually contains stones with laminations 
of caldum and there ore varying degrees of 
®Idmn deposition in thw w nll. The origin of 
the caldum is believed to be frcjm the bile 
and gallbladder mucosa. At operation the 
gallbladder is almost stonelike. It may be 
®uarged with a thtebeoed wall and cmtntn 
™Aay stones or It may be gmall and con 
^sded over one or a few small stones- In 
the livelihood of associated ma 
i* great and should bo looked 
reborn on gross and microscopic wrgmfnn 
. caldfled gallbladder cantaining 

couented together with calchnn car 
wnate Is m impressive lesion at operation. 
^ considered as due In part at least 
uwan^noit of the normal pKjfnir>fl l 
tl^ goes on within It 

callbladcib. It Is prob- 
*oie mat bydrops of the gallhUdder is an 


othfif oxoinplo of cholecystitis due to chemi 
cal derangement secondary to obstruction of 
live cystic duct This may bo duo to stones 
In tbo valvular Mrtlon that had their origin 
in tho gallbladder Hydrops may occur It 
may occur in tbo al»cnco of Infection or 
stones and without evidence of changes in 
the cholesterol metabolism. Tbo cystic duct 
is obliterated by tear tissue and Is likely tbo 
basis of this condition. Tho bllo can no l^ger 
enter the gallbladder but the mucous cells 
continue to se cr e t e. The gallbladder becomes 
enlarged and dlstcndetf with a visdd-liVe 
mucus, Tbo wall Is thin but edematous 
grossly and on microscopic examination a 
single layer of epithelium is seen lining IL 

Dificrential Dmgnosts. The differeu^ di 
agnosis of chronic gallbladder disease re 
quires careful evaluation of the patient s his- 
tory and correlation with the findings on 
pb^cal examination and tbo laboratory 
data, including x ray examinations such os 
gastrointestinoT scries and intravenous pyeltv 
grams. Tbe demonstration of gallbladda dis 
ease by cholecystography docs not exclude 
the possibility of otl^ coodlUoni as the 
cause of symptoms lef ene d to the epigas 
trhim Tbe more coounon of these aro peptic 
ulcer renaJ disease, lesions of the huge 
bowel IndudiDg diverticulitis and neoplasm, 
pancreatitis and diaphragmatic hernia. Tbe 
assodatioD of gallstones and heart 
has long been recogniard. Stewart and Pat 
(erson Imve recently re-emphasized that the 
differential diagnorit between the two may 
bo difficult, thot the two may co-exist, and 
that when they do cholecystectomy often re 
duces the symptoms duo to coronary disease 

Treatment. The treatment of chronic 
cbolecvititis with choleUthiasis is snrglcaLl. 
Long experience has demonstrated that ff 
stones are removed from a gallbladder and 
tho organ remains stones ore llVel> to form 
within a period of months. Cbolec^toitamy 
for tbe removal of stones had bem a com 
mon practice prior to I-angmbachs l epu r t 
of cholecystectomy for chronic cholecystitis 
and cholelithiasis in 1884. Not long there- 
after kOmmell (1880) reported an ciplora 
tion of tho common duct with remoi^ of 
stonos. Over tho past seventy five years an 
locreailng eiperienco coupled with improved 
facilities has made surgical treatment of 
biliary tract disease less difficult Operative 
procedures are now well itandardl^ and 
when carried out in carefully selected and 
wen prepared patients are associated with 
mininial risk. 

Indeed, the over dl mortality for chole- 
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beh^-een the blliairy tract Jn the 

human being and tW (ound in thn rabbit 
Nevertbeleu one it not fiutified in »aviog 
that there is no relatiomhip or that bacteria 
isolated from the gallbladdeT of a human 
being rnav not bo mown in the bloocl stream 
of the csxpenmcnt^ wjtmiU and be found in 
considcrBDle concentration to iU bfliai> 
tract. 

SPREAD or iNrEcrrav runoucH adjacekt 

LYirPHATlC STSTESU %Vinai XNTUUTELT 

ANASTOiiosE \vrra those or tice soxun 
TBACT The ivinphaUcs of the ll^er and of 
the biiiar> ductm mtem including the gall 
bladder are connected by a luxuriujt net 
%port of anastefiKwing chaMcIj with those of 
the duodenum* right colon and appendix, 
nancTcoj and lower stomach Althouf^ there 
hflw been manv inveidgatimu of tb^o Ivm 
phadcs, dicix true importance has been 
neglected The commoruv known facts are 
that the Hmphatica here as elsewhere are 
coocomitantH associated with the b5ood v’cs 
sell both arteriid and senous In tJhe lower 
stomach, duodenum and Urge bowel they 
conform to those elsewhere io the gaititv 
intestinal tract The structure ii much iho 
same in the extrahepatic biliary ductal sys- 
tem and gallbladder The intndwpatic hm 
phatics bmvever are a part of the complex 
Ity of the liver These emheate tubula it is 
believed, provide- the channels for the tram 
portation of protein from the interstitial 
spaces of the hver to the blood vessels. When 
functioning to capacitv and filled, tbev ore 
oyident structurej bat In ti>e cxpertoenlal 
pnliTLAl and after death they are dlfilcult to 
visualize, in their fine ramifications these 
lymphatics surround the functioning liver 
cells. If this concept Is kept in mind one con 
readily imagine how stm]^ irJcctkm doe to 
organisms niav have their prtmarv focus 
at some distance as for example in the 
appendix, may spread in the Iher and bdian 
tract. Thcro are, it is believed, manv pro- 
tective mechanisms yvith which we are not 
familiar tiurt trad to prevent the exlenskm 


of these InfectioM 

'Pbe mechanism that is evident is on at 
tack of acute cholecystitis is of Importance 
in considering the reiatiem of gafiitooes and 
Uvrr damage- Disregarding for the moment 
tha orison of gallstones and recalUng tiwt 
wSfWy l^tained from th^ ^blad- 

wan, tbo bile, the ^ nod lym 

Sac diixJj fa chro^ 

it to mdmtmd W Dm ^ 

trauma afal tnifatto, may play a 
“f faH.mm.aon 


within the jmUbladdcr in which infectjoi 
evtends via the lyTnphalks to the Inn ad 
In turn leads to U\eT ceil inhuy and scarring. 
The liver yvith its ability to recover fraa 
such insults and men to “regeDenUe by 
hy^iertrophy" may for a long time tolmte 
these episodes yvithout clinical maatfeds- 
hons On the other hand, the degree of bitr 
iovolvcmcnt may at times be suSdect to 
cause jaundice This is seen In vtning wotaen 
with acute cbolw'stitis who ba\-e recendr 
been pregnant Tftese patients may be to 
laundlced that the blliiubin rises to 3 isg 
p>cr 100 ec of blood serum. This potdbditT 
should be brpt In mind and the jatmdk* 
ihmdd not be considered as m-idencs of » 
common duct stone. Over the yean a p»- 
llcnt >vith gailttones ma> never be free &tn 
low-^ado cbolangltis and hepatitis r es u l ting 
from an infection in a gallbladder cooUdamg 
stones Evtmtualb the amount of liver iojoy 
mav become cli^cally evident as dnhans. 
When reduction of tl>e furvctloual cioaoh 
of the Uvex has not been recognhed «» 
(ho patient is lubjected to an operatire pro- 
cedure hepatic failure may occur 

Liver (hunage aisociatea w-ith biliary 
infection and caJodi is believed to be lot 
explained bv extension and r«infecti£» 
through the I)mphfltic». A fair property 
of the deaths which follow surgery on the 
biliarv tract are due to the Uver daowg* 
that is the result of long standing goBstoott 

Hoit of metabolic du/ttr6«flres. MetsbooC 
disturbances may be the basis for chres^ 
cbolecystilii as well as for the producti® » 
stoaca io the gallbladder It is possible 
these disturbances may occur and b« d* 
cause of chronic chole^Ttilis without si®* 
fonnation. Thera Is considerable e\ide^ 
that disturbance in the metabolism of 
terol is one of the most important of the 
metabolic anomalies 

atoLEtrxBOca. The depedtioc of plaque- 
like accutnuIatioD of chofestero! on the ffW' 
coial surface of the gallbladder is knowo^ 
cholesterosis of the g^bladder It is helle^ 
that while this is seen in a normal and ww 
fiinctionlng gallbladder it nsay be seen ^ 
in BMociation xvith chronic cboIecxThtis, Be- 
cause the cholesterol plaques are opaque 
yelloxv white and are attacoed to tlw 
led mucosa, the term "strawberry ga^rl^ 
dcr" has become rvnocymcais 'vith efaoJes- 
tonwis- Alt^gb these cholesterol dept*^ 
may be related to calculi formation, ^ 
relationship has not been clearly established- 
It is doubtful if symptoms or clinical sign* 
ore produced by tms condition. 
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cuuntnation, Ibo cntlro organ ii keen to be 
iD\-Dl\-cd by Uw acute inilaraniulory proccM 
fcattcrcd arcaj of Uchcmla and nccrosii oro 
Doted. 

Acute cholccjititij may occur in tUo ab- 
jcncc of calcuJi and accounts for 6 to 10 per 
cent of reported eases. Tl)cro arc several 
etlologlc facton that contribute to tbis con 
ditioa. Tltcy Indudo bacterial infection that 
is dcrh-cd from Uw liver tlw blood stream 
and the l>Tnphatic clianncis. Hegurgitatioa 
of pancreatic juico is held b) soma to bo of 
importance as is also the reaction produced 
b\ bile-salt concentratioQ \\’llhln tlaj gall 
madder Then tbero ore circulatory disturb- 
tDces such as arteritis and ortcriolitis seen In 
assodatioa with terminal h)'pcrtcnshe car 
diovascular disease and sc\ ere bacteremia. 


Tlicro is frequently a history of a systemic 
infection duo to one of many organisms such 
os Escherichia coll, staphylococd and hemo- 
lytic ftrcplococcL An upper respiratory in 
fcction with superimposed secondary In 
saden Is for cxomnlo more frequently a 
precursor than is a localized infection such 
as o$lcom> dills. An Infection caused by a 
virulent organism which os’erwhelms the 
bodv resistance no matter where It gained 
its foothold may bo accompanied by acute 
dtolccj’stitls. In jean past, typhoid fever 
uus u dossicol example of this. 

An attack of acute cholecystitis in a gall 
bladder witiuut stones Is less sudden in on 
set There is discomfort and then pain in the 
hepatic region with anorexia In the begin 
ning. As tlu pain increases the area becomes 
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cyjtectamy for chroaic cholecyjtitij with 
cholelithUsli ii lea than 1 per cent If opera 
tlon were to be done in thae »aino patienti 
when the diagnorU wo* firrt ertablishcd. It 
be reasonable to expect the present 
operative mortality rale to bo reduced b> 50 
per cent The bttsU for this statement is that 
in a studv of deaths (lixtv-slx) foUofwing 
'MSS operation* for nonmalignant diteaso of 
the biliary tract, the largest single causo of 
death was hepatic intuffidcncy resulting 
either from acute or chronic infection, ne- 
crosis or oombtoationi of these factors There 
were mneteen deaths or 30 per cent of the 
total, due to hepatic InsufBciency llepetic 
insufficiency is but one of the resulu of 
long standing disease 

The problem of chronic cholccystitij with- 
out stones is sometime* a diffiailt one If 
then* arc gross change* such as thickening 
of the g^ladder wall scarring and dUtor 
tion, even though there are do stones cn 
countered at operation in a pabent in whom 
a diagnosis of chronic cbolec^^c disease has 
been otablisbed, cholecyitectorov should b© 
done. However the removal of a galIbUdd« 
without stone is so frequently folknved by 
persi*t«c« of the presenting syroptomi that 
we are rehictaat to do a cholecystectomy 
i^e« wo are convinced that the changes arc 
de&ilta. Actually few gaUblaOder* ore re- 
moved for dironic cholecystitu without 
stooes , , , • 

Another problem that U encountered wito 
Increasing ttcquency because a greater pro- 
portion <5 our population is being aubjerted 
to periodic complete dbilcal evaloatioo In 
dudtog cholecystography is the demooitra 
tinn of unsuspected cholelithiasis Bocnuie 
oca cannot predict the future course of the 
•“rilent stones " which may cause obstructive 
acute cholecystitis of a rapidly fulminatiDg 
tvne in the older ago group and becaw of 
li^krw mortality rato associated with cholo- 
cyitectomy ta patients operation U ta 
(healed. 


acute cHOLtcvmns 


Acute ctolccyrtUi is oft™ 




inay diolccystlti* the acute 

contrast to tiinical manifestatlcmi of 

^ obstructive process. 

^ acute toSammat^ “ nibridcs it 

Though the acute in 




perforation abscess formation or loal or 
generalized peritonitis. In addition to fa- 
vtjlvcment of the gallbladder there is abtst 
always cstesulon of the infection to the bffi- 
orv doctal system, namely cholangitis of 
varying degree Each episode of acute choic 
cystitis results in some injury to ffie liver 
The clinical dlagooils is established by 
careful evaluation of the patients hktDA d 
his symptoms and of the signs « 

examinatioo In the typical case a fairly iaeg 
liistorv of recurring episodes of blli^ com 
freqoenll) precede# tb« onset of *cnte 

attack in some subjects however 
no record of previous symptoms matM 
to the gaDbladder The pain 
located In the midepigastrium the ng« 
upper quadrant and may Pf 

sbouldcr or back. Nausea 
quenUy actumpony the onset of pain in taeis 

*^^*physlcal examination 
icoderoess and sometimes musdo 
the right upper qiudwt 
mav palpaWe as a distended 
The patient looks iU and ^ a ^ 
«>me fever and an el«svftted leul^ ^ 
Same patienU whose a^cki ^ 

more iCn tivonty^our boon 
degree of Jaundice. There is 
variation as to cUnlctl findings ara»? ^ 
tlents with acute cholecystitis, 
in those of the older age group. Sa^J^ 
ao fever others no leidocytosis and in^ 
others there may be little 
the enlarged and j- 

At operation the galEladdcr f«^ , 

reddened and distended, its wall is 
edematous. Beside* one or rnoro 

organ usually contains bile mixed ' 

coiyeas bUe or pas pressure. 

there U a stone lodged in the ampulla^ ^ 

gallbladder (Fig. 5) or the 

^stic duct, kocking the outfiow ^ 

bupectiou, areas of necrosis 

may be noted and in some a frank 

tlon will be found with hffian^l^ - 

Uon about the entire gallbladdjw --ft* 

rionx to neighboring itructurct Free 

Btioo with general peritooitis sdso ^ 

The favorite location for such a 

is la the fundus. This avas^^ ^^imlnilder 

presence of inflammation of the 

and compretsfcm of its blood 

likely to becoroo ,««- 

of this portion of the gklblndder in the 

cnee of [narensed intracyitic pressure 
early result in perforation and 
contents Into tho abdominal cavity On gru»» 
y /? 
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til Ij jurgica] There hoi been coniidcrablo 
coQtrm-my during tlw ijait twentv \cun us 
to when mrgery ihould bo embarked upon 
lijwe\-er iho trend has been toward early 
operation. Seme prefer to encourage the sub- 
tidoice of the attack by keeping the patient 
quiet, allo>v-ing nothing b> mouUi and keep- 
ing the itoma^ decompressed wlUi an in 
duelling tube and then at some later time 
rtaDo\’ing the gallbladder Wo prefer early 
nirglcal truitmcnt of acute dwlccj’stitis 
rather than the dcla>cd- 
Tho early surglcd treatment conslits of 
cholecjitcctomy or cliolecystoitomy os soon 
as the patient has been so prepared os to be 
CDCLiidaed In optimum condition for opera 
tkm, tmlcss them Is some condition present 
whi^ Is not Immediately reparable and 
which contraindicates operation 
Although cholec>itcctomy Is the procc 
dure of choice In acute cbolcc>stitls the 
surgeon should keep an open nilnd us to 
Inst what Is to be done until ^ has c\'aJuatcd 
the findings. Cbolecj-stostom) a lesser pro- 
cedore, may be Indicated In the presence of 
peritenitis foQowlns a perforation of the 
g a llb la dd er when Use InQomntator^ process 
ofascores the anatomic relationship of vital 
structures in the biliary fossa, in the pres 
oce of severe lanndlce duo to common duct 
ohstractioa and when the general condition 
of the patient Is so grave that a general ai>es 
thetlc and a prolonged operad\e procedure 
wo contraindicated. Cbolec>-stortom) under 
such cdrcuinstancei Is a compromise proce 
dure but may bo lifesaving, tiding the pa 
tient m-er a critical periom Deflnithe sur 
that is cholecyitectcjm) should bo 
done a few months later Cboledochotc*n> 
sometimes be Indicated to the presence 
of acsite cholecystitis, particularly tn patients 
of the older age poup in addition to cbolo- 
^5p^iectomy or chmecyrtostomv The usual in 
dlcatkmj for cboledochotomy are both less 
®a*u> recomized and not as reliable In the 
yfaq ice or aoite cholecystitis. Jaundice is 
hequently unassodated with choledochoU 
tolasi^ dilatation and induration of the o«m 
duct are diffloilt to evaluate because of 
reaction, and stones are not as 
palpable for the same reason. 

Acute cholecystitis conitltntes a problem 
vaiyinff Importance and urgency depend 
^ whether It occuri as an early phase 
tract disease, in a young woman 
pregnant, for example, or as an 
^ later stages of chroalc biliary 
^ . “•***®» “ with men and women in flie 
afie^group or as a complication of a 


terminal systemic disease or following some 
opcmtlvo procedure unreblcd to the blliar> 
tract For acute cl»lccystitis in the \pung, 
recently pregnant woman, since the post 
operativo morbidit) of complications and the 
mortality rale oro minimal and tbo compll 
cations of perforation and peritonitis are In 
frequent wo bclicNtJ that operation Is the 
best method for interrupting blliar> tract 
and that early surgical treatment 
should be employed. In both w'omen who 
has'o not been pregnant and men In a slightly 
older age group but still under tho age of 
fifty yean acute cbolecy’stitis appears to be 
a somewhat more severe process. CompUca 
lions under nonsurgical treatment are more 
likely to occur but this group will tolerate 
operation almost os well as ^ first unless 
they are suffering from some systemic in 
v’olvcmcnt such as cardiovascular disease, 
diabetes or renal impairment A third group 
consists of those over fifty yean of age the 
majority of whom ha\*e a long history of 
biliorv tract disease. The older the patient 
and the longer the duration of biliary tract 
the more common are the cocopU 
cations of acute cholecystitis If not treated by 
surgery By and large the older the patient 
the more difficult it Is to estimate the exact 
nature of the process by physical e.'mmina 
tion, temperature elevation or white blood 
cell ojunt and thereby determine whether 
the wTill of the gallbladder is gangrenous, or 
whether p)eTforation is impending. Further 
more, tho incidence of conurum duct stone is 
greater in the older group. These patients 
ore also more prone to develop postopera 
tiv© complications which contribnte to a 
higher mortality rate. Here again, however 
early stirrical treatment is the protec- 
tion for the patient 

In a final group are those patients who 
develop acute cholecvstitis as a compUcation 
of the terminal phase of a systemic 
such os cardiovascular disease with mni-ked 
arteritis and arteriolitis. \Vhether or iwt op- 
eration is Justified for such patients depends 
chiefly on the probable expectancy of ufo at 
tho time Since this is extre mely difficult to 
estimate and since catastrophic perforation 
of tho gallbladder with rcs^ting bile peri 
tonIHs can be averted by cholecystostomy 
performed with the patient under local anes- 
thesia, surgery to us seems fndipgted \Vbea 
acute cholecystitis develops as a compUca 
tion following operation for conditions un- 
related to the biliary tract, tho problem is 
primarily one of diagnosii and the typo of 
surgical treatment Is dependent upon the 
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tender and the galibladder enlarge* A1 
ihcFugh there may be wave* of increated 
pain timilar to that dac to biliary colic, »uch 
is not the common ctmnie of events Systemic 
roamiertationi ruch os temperature eJervatloo 
and leukocytons are present As the gallblad- 
clcr enlarge* the peritoneal reaction Lneroases 
and the local sign* become marked In many 
instances the p^tooeal reaction is indislin 
guiihablo from the reaction produced by a 
perforation. Sometimes, patients operated 
upon for pfesiim«l perforatioa haw bee® 


found to have noncalcarecus acuto chole- 
cystitis with a very flagrant and Intense In 
flammatoiy process which extends to and 
involves the adjacent visetra and omeutiun 

The gallbladder in the early hours of an 
attack is edematous there is a rapid increase 
in thickness of the wail of the gallbladder 
and obliteration of the cvitlc duct The c\*Uc 
duct may be occluded so that no bile enters 
it and none is emptied through it into the 
common duct On microscopic examlnatlofi, 
edema is noted as well as polymorplKtauclear 
infiltratioQ about the veuels Barterla may 
be desDOostrated in these tissues As the 
pioceu progresses the organ becocnes in 
jeefed. oiitmded and tense and the wall 
phlegmonous Ischemic areas becoine appar 
ent and necrosis with porfonitiOQ may Uke 
place. In the be^nning the bJe in the gall 
Uadder is normal in appearance and con 
sistency It may become diluted ^vilh tiiin 
mucoi<l material and then there may be hem- 
orrhage. Usually the same organisms are to 
be obtained from the bile as are found in the 
waQ or sentinel gland. At any point in this 
inflammatory reaction the process may sub* 
fide dthox becanse of the natural resistant 
inechaniiins of the body a docreaae in the 
viniience of the organism or spedfle chemO' 

FoSowing the subsidence of an initial at 
tack, there is healing of the ulceratiocs of the 
mucsosal surface and scarring of the wrU lio' 
peodfog oa the amount of tissue dastros'cd 
bTthe infection, the function of the gall 
bladder ma> be impaired. This may bo so 
slight diot it is of no particular imMitanco 
or it may be so marked that the gallbladdet 
is ao longer capable of receiving or coocen 
trating bile. In cither event, this uuUal epi 
c>de ^ be but the beginning of a long 
^«^events in the advanceroent of biliosy 

It i, UWy tif' 

gJlbWto .md bttUry pfS- 
theae^vil bo tecerreot attacks. 


debris from the hifectioo at its height vhkj 
provido a nidus for gallstone formation. 

Acmto cholecystitis has been prodneed ia 
animals by a variety of ways. A mnnber of 
materials administered intravecotuly sod) 
as Dakins solution, have produced d. B«c 
terial toxins of pathogenic organisms bne 
produced ulcerative lesions in the mucost. 
Various substances have been iatrodaced 
into the gaiibladtier directly in an ittej* 
to duplicate the regurgitaiion of paa g eaite 
lulctf or duodenal contents into we blliiiy 
ductal system and gallbladder These sob- 
stances ^ulvc been introduced directly wfii 
a needle and have produced acute choie 
c'vsUlis of varying d^rce followed l^ had- 
ing that completdy obliterates any evidencs 
of what took place. This may be of diiJcd 
significance in that it emphasizes the fad 
that the causative factors in biliary tract dis- 
ease are likely to bo long standing and per 
sis test 

The reflux of pancreatic hdee cootiiDisS 
auymes into tho gallbladder is bclievtd hr 
some to be the cause of a fulmiiuiing tyv 
of acute cholecystitis. The rocc ti s n is m f« 
such a reflux requires that the pancraat^ 
duct «anpte directly into the cotnnv ff dad 
and that tl^ be some obitruttioo bet««n 
this and the opening into the d uodrn iHB. 
Thus a stone in the ampulla of Vain « 

r m of the sphincter of Oddi could provk* 
immodiate cause for the re&ax. 

In descriptions of operative Endjagi io 
patient* with acute pancrootitis it ii occ* 
sionally stressed that there was also soft® 
cholecystitis. The degree of gallbladder in 
volvcmcnt seems to vary grettly Only mini' 
mal edenra is desenb^ In some while ^ 
others the description of a well axHanced 
stage of acute ctuDlecv’stitl* has been re- 
ported. One could well consider that vrba 
the pancreatic duct joins the ccmmoc dod 
proximal to the ampulla of Voter and tfaer® 
is on obstructive stone bilo mi^t pass 
tbo paacreaUc ductal s^-sfesn and produce 
acute poDcrectitii and at the tame ‘ 
mlxtore of pancreatic juice and bHo coaid be 
regurgitated into the gailbladder resulting io 
■auto cholecystitis. Tto probably does xerff 
and material removed trom such gillbiad' 
den has been demonstrated to contain pxti* 
creatlo enzyme*. However In a rather l*r^ 
•oies of patients I have treated rur^caUj 
for acute cholecystitis it was by no mean* a 
clear-cut entity and is regarded as beteg 
very nu^ 

Treatment. Treatment of aente tholecysd 
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intfnilty of the ^undlce vary greatly We 
believe that a *tono ma y be passed through 
the ampolla of Vater ouring an “attach of 
biliary colic." If the stooe produces ohstruc- 
tioQ for a ihort time, and If there is little 
infeetkm In the dnf^al fyftcm, there may be 
no devation of temperatore and no clinical 
l*nndlco. At the other e r tr eme, if the stone 
b huge, U not passed and causes complete 
obstruction, then there is prolongation of the 
pdn with peisUtent tenderness in the right 
opper qaadrauL If the stone remains cn 
^ged and obstruction is complete, tbo Imm 
persists and becomes more intense 
hit acts as a ball valve medumlsm, then 
is a ipontaneous subsidence of the 
*)^t£*ns all of which tend to reappear 
'^nin varying periods and whenever the 
*tOM blocks me flow of bilo ngntn as de- 
*«Ibed by Charcot 

The suljjiail removal of stones f rom the 
, by Inciftng the common dud 

ut dlstal^to wh&e the cystic duct joins It 


and oAplorlng the Intrabepatic tributaries 
provides our only satisfactory means of 
treatment There tove been nnmerous regl 
0 >ens elaborated in an attempt to liKTea^ 
the flow of bilo and at the some time pro- 
duce relaiation of the sphincter of Oddi and 
then flush the stones into the duodenum* 
These have been of little benefit The sur 
gica] removal of stones Is sometimes difficult 
&cause they are easily overlooked in the 
more inaccessible part of the ductal system- 
The greatest proportion of common duct 
stones is found in the distal portion of the 
cboledochus near the ampulla of Vater They 
may at the time of operation be located 
Tvit^ the hepatic radiedes and escape the 
toost exhaustive teartii. Visualization of the 
ductal system by filling it with a radiopaque 
medhmi, such as Diodrast, and taking i ray 
pictures (choknriograpby) at the time of 
operation is a diitinct aid in locating the 
elusive stone (Figs. 6 and 7) Recently the 
introduction oJF more concentred contrast 
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local process and the patients general con 
diticm Probably juxdcal treatment during 
the eariy pbaso of c^Iecystitii whether it 
be acute or chronic, U the best means of 
interrupting biliary tract disease. 


CHOLEDOCHOLITHIASM 
U stones In the common duct are looLed 
upon as a complication or secmela of 
stones, then it foDovrs that the longer c&Ie- 
lithiasis has been pres>ent the greater is the 
Ukelihood of cboMocboUthlasis The older 
the patient Is and the longer the disease has 
existed, the greater may be the expected 
inddeace of common duct stones If all age 
ttoups axe included and allowance Is made 
for silent stones not omitting the findings 
autopsy studies, it is our opioaoa that 
the true inddence of retained conuaon duct 
st£»ei is about 10 per cent In other words 
of all patients \vitb stones in the gaDbladder 
one in ten will also hav-e stones in the 
common duct CholedocboUthiasls is- seldom 
if ever demonstrated at operotioD in the 
presence of a nonnai appearing gallbladder 
without stones The commem setmenco of 
events u that stones form m the gaubladdcr 
then either pass into the common duct or 
form there. It Is logical to assume that a 
stone which would pass through ibc evstit 
duct from dho cailbladdcr would in tom 
travel thtoagh the common duct and am 
nulla <rf Voter There are wide difierences 
between what is possible and what actually 
taVes place. 


The incidence of common duct Hose 
increases as tho life span increases. Us oc 
currence is infreqaait m patients with chi 
hthiasis under forty j-eari of (feu tloa 
6 per cent) and that gradually Incrcstei 
decade after decade so that in those o\a 
tighty >‘ears of age one-half of the patients 
with cholelithixLsis may be expected to have 
choIcdocbolitJiiasis. The number and sirs of 
the stones found in the older ago group am 
likewise greater 

Because of the frequent coexiiteKO of 
gdUbUdder disease and common duct shno, 
the presenting symptoms are often those of 
cholelithiasis. Valets the stooes to the dart 
produce obitmctioa— complete, partial oc iE»- 
termittent— resulting la biliary colic and ifl 
/aundice, the symptoms are the same. Fur 
thesTDOre, a mild degree of iaundice (UB- 
rubin of lesi than 3 mg. per 100 cc. of blood 
serum) is to be seen as tbo result of » 
otacerbaUoo of cbolacgUis associated 
an attack of acute ^lecyititis with^ 
stoajes b the common duct Stood in me 
common duct whldi do not cause ohsw 
tion and thereby do not rault b jauJMW* 
mav persist minispectetl for years. 

The typical nu^estalioos of cboledot^ 
Uthiasis are, b addition to those of dicw 

Uthiasis episoda of iaundlco following bo<iti 

of biliarv coUc Fol^ving a period of p^ 
and before iaundlco is ovidmt, there 
0 chiD and ekv alien of temper^torc- ^ 
duration of the pain, the severity of u* 
chilk the elevation of the temperatuxe 
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under ihcw drcimuUncc*, liowincr Uoci 
not ncccuarily Indicalo Uiat common duct 
ohitructloo uill rcjuJt from Urth U should 
also be mendoned Uut stoocs may exist in 
the commoo duct and v'ct not produce s>*mp* 
tool*. Hou-cner iho fact that a patient is 
without SY-mptoms of common duct stones 
foDoning cholccjitcclomy does not ndo out 
their posdbb presence. 

Tbe patient nnKo has cholelithiasis and 
chokslo^Hthiasii following cbolccystcc- 
tooi> and the rcmm’al of stones in the com 
moo duct ma> bo completely well After 
w>'iDg periods, some may dc\clop signs and 
sj-mptoms of common duct obstruction. At 
operadan a stono or stones are again ro* 


moved Tbero then arises the question of 
wlicther these formed following the first 
operation or whether they escaped dctccdon 
by the surgeon 'nicrc is ample evidence 
that either may occur Stones may be over 
looked and the padent have a typical attack 
of commoo duct obstruction \rithin a few 
da)*!. Ro-explomUon reveals a stone of good 
size. If the patient goes for months or yean 
and then exhibits signs of obstruction, one 
may reason that small stones were over 
looked at the first operation and that these 
gradually increased in size and eventually 
reproduced the original rHnicnl picture. 
Then of course, new stones may form and 
obstruction result Wo have no means of 



CONTRACTED GALL BLADDER 
CONTAINING STONES AND 
ASSOCIATED CHOLEDO- 
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figfiTt 8- II ccmoxn doct npkndon a to be 
8acm tt ihe tiax ot » cAotecy^a ctmgy die gellblMdtdet 
vd aerve a purpcae H U li reinovea dowowd fran 
the foadn*. Tbe wdc artery cad tbe cy*dc duct «» 
first tdeotlfied cad cacmed cod the fctlWcdder thm 
is discectad {rota its bed ia the hvet The cysUc dtKt 
U left fnUct with a htfctme about s ^ dtsut to the 
•xopulU of tics gfUhlfcdd^T to crevtatt RoaQ stcmes 
IrtxQ prainf O’ltA: ouct cQto thfr occaiaoa 

dost After expkrabOD of the onmnion doet. if foe 
toy vfsoa c puesge uto the doocWna ron^ 
be damoaMiated. am trtocdaodnicl eip o ctif e of tbe 
ssipdllc through a locgttodiiul acgftao fcAwr 

nukterlali, which may b« gives orally or in* 
travenously for vifualixadon of the biliary 
tract bdtm operatioo hoj been useful in 
Identifying the number ib® and loatUon of 
calculi Sorgoons of eacperfenoe in bUiary 
tract dlieaie are well aware of the prolv 
ability of 0 %'crlooking calculi and have do 
veioped various elaborate procedures in an 
effort to avoid this 

Eiplorallon of the common bile duct and 
its trilwtariei for ftoae* is a surgical pro- 
cedure of silty yean standing. One of the 
first to report its successful acscompllshmcnt 


svns KGmmell in 1®0 It fa cotraocoly eo- 
ployed todav but the frequency of lb laa 
variei greatly from one oialc to anotlw 
Some explore tho common duct for 
only in me presence of certain indkttkiM, 
whereas otb^ carry out thoJedochotocj)' 
almost routinely in confuncttai widi cl»- 
Iccyrtcctomy for cholelimiasis {Fig, 8) 

A ^evfe^v of the literature on this sax^ 
w*ould lead one to assume that there is 
general agreement as to the indlcatiocs for 
exploring the common duct In fact, roiay 
aulhori list the same criteria. However, s 
wide difference fa found In the frequency 
with whldi the duct fa opened in quest « 
stones and in the Incidence of ca^ w* 
covered fly and large thoae who report the 
protest proportion of explorations also re- 
port tho highest incidence of stooei re 
covered. 

Table 2 tends to lend cmphaifa to tbii 
staUanenL hlcJCittrici and Wilson, for ev 
ample, report 100 choledochotomiai com- 
bined routinely with cholecyiteetoinV iv 
cholclithiAsfa and show recovery of itooes fa 
the rfgrm>f>D (iuct in 52 per cent of ihcjs 
subjecti The other extreme fa tl» eapeieocs 
at The New York Hospital-Comen Aiedfaal 
Center Of the 43^ patients subfeettd ^ 
cither cholecystoctoiDy or cbolecyitostrsaY 
choledochotomy to searrh of stones was dts* 
as well in cady 522, or 1L9 per cent Stac^ 
however were recovered in 61 per cent o* 
those explored, or 7-3 per cent erf the tc*sl 
series 

It fa evident that there fa conridera^ 
variation in the eiperienca of furgeom woo 
explore the common duct Part of the d®® 
enco may lie in the fact that when a gdi' 
bladder U manipulated at operation, 
stones may pws through the cystic dnet fafa 
the common dact and are than found wfa*» 
the duct fa opened. Finding small stone* 
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groups of niUcnti. Ono is made up of pa is o^Kfutiv-o injur> Almost Invariably asso- 
tienlj usual]) in iht older ugc group wIm dat^ wltlj klricturo formation and Its ob- 
ha\o had no prculous operation and \s1h> stnictiw Jaundice is Infection Tbo rivo once 
have ratljcr uniform findings at operation as cstabllslM^ seem Inscporablo and together 
described obosc. Thai tlicrc oro iIkisc wlio result In liver destruction which Is incom 
ha\o bad, man) Nxan nrc\’IomK a clioleos* patlblc with any degree of \scU being- 
tectooi} and/or duiledocliolonu with relief Tlio diagnosis of stricture duo to operative 
from thdr svmptoms for var>Ing periods and injury Is readily established Tlio original 
then have Jcv doped jaundice in an interval Injury is usuall) either partial or complete 
\-ai)iDg from three months to scvxmtccn years interruption of the continuity of tho comnwn 
OpCTation reveals diffuse or segmental fibros* duct by actual division or ligation Tbo $o- 
iog stenosis of tlic biliary ductal svstem. nucnco of events following operation is 
Tbo narrowing or abllleration of tlio tnerefore important If the duct has been 
ductal s)'stcm to tlio estent that jaundice partially or completely divided and not b 
results ceostltutes a grave situation wllh gated profuse blio drainage becomes evi 
poor prognosis, although slrictuix rru) be (lent within a matter of hours and persists, 
prodoced b) a primary neoplasm and diffuse if unmolested, for ueeks or months. If tho 
in fla m nutian, 1^ for the nvost common causo drainage ceases, jaundice appears. This is 


STENOSIS OF COMMON DUCT 
INDICATING OPERATIVE REPAIR 
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differentiating between the two It is of 
tmportance acnvever that they be removed 
whenever they occur re^tfleo oi xirevtoo* 
operation* beam*© thev can cau*e great dis 
ahliitv and lead to rapid damage to the liver 

Obttrueme Jaundice. Jaunolce mav be a 
diScult and pcrplertng problem to both to 
temttt and mrgeon Numerou* laboratory 
tent* have been developod to an effort to 
render diagnoiis more accurate There 1* a 
va*t literature on the lubject Despite thi* 
«e are froquentlv unable to arrive at a 
definite conclusion os to whether or not 
jaundice is due to comroon duct obrtruction 
or some other cau*o 

jaundice awoctoted with a dhntniihed 
amount or absence of bile in the intestinal 
txMl may bo cau»ed by ductal obstructitm 
or liver cell damage. If it is duo to the 
former then won jfftex it U established the 
increased intraductal pressure f to over 375 
mm of water) results to faUure of t^ 
kupfier caHi to function. Thu* there is only 
a short period when pure’ obstmettvo 
jaundice Is to be found. In the latter hepa 
titis dJTbosls or todc necrosis produces 
jaundice by climinattog th^ funettoo of the 
£upffer ceJls Differcotlatton between these 
two is at times most difficult 

There it ^eral agreenKTit that each i>a 
tient abcmld be evaluated m a meticulous 
maimer Abnormalities should be sought for 
to th^ blood and correcied and the nutritioD 
of the patient should receive Immediate and 
conttouous attention. Each step in the man 
agajient of the patient with jaundice should 
be wdl pUnoed and done with dcljberotioa. 
For thoso Mtlents who after critical study 
are folt to nave ohtlructtvo jaundice opera 
tioa should be emharVed upon when It I* 
behoved that all measures noeded to bring 
his or her condition to the optinunn for 
operation have been carried out. Delay 
based oa the hopes that complete common 
duct obstruction will subside too often re- 
luits to further liver damage One of the 
most Important ccaitributions to the manage- 
ment of the Jaundiced patient with an to 
creased hemorrhagic tendency ha* been Ibo 
totiodnctkJU of vitamin k. Measured to term* 
of ptotiiiombin time, tto bl^g wncfcocy 
1 , to 6cgr^ W'to tho liier 

hM not do.lro}-e4 

Stag tootocy Tho mortMH^follo^ 
ooOTttaii upon potiTOU 

high. Since the totxoduc 
V Dam and other* in 


As increoiing number of paticots ovtr 
sixty yean of age oro being seen wiih asB- 
moQ duct obstruction due to large g:^ltonn»^^ 
(Fig, 9) Because of long-standing bilary 
tract discaso they also have liver dsnajct 
Delay to the relief of obstroctJkn of tie 
common duct is not well tolerated lad 
should bo kept at a minimum 

There is a group of patients who defy oar 
diagnostic annoinentarium and \vi} are cub - 
fronted with the questioo of operating to 
establish a diagnosis This mav be hazaraxii 
because death may follow to ^ patkot who 
is suffortoff from severe bepatitis. Oa the 
other hang Improveineot foilcnv* the re 
mcjvai of an unsuspected stone produdag 
complete common duct obstruction. No rale 
of tfiumb seem* practical, rather one nnst 
coasldex each iu<di case todividuaily wri 
care and thoroughness and then do whst 
he believe* best 

STRICTURES DUE TO DIFFUSE 
INFLAMMATION AND INJURE OF THE 
flILMRy TRACT 

Benign, diffuse, stenosdng fibrosis of de 
ductal rvitem is not freaueot. Hmvektr 
from time to time the coaoltioo Is «»»&• 
tered at operatioa and at post-mortem e\ 
nm irtaHro i. The etiologic bosi* is not koowv 
The onset is insidious and the devtit^xn^ 
slow until jaundice ha* beccane definite ifld 
marked. Patients give a history of cHgedhe 
disturbance* slmllAr to and undisUngtow*^ 
from those due to gallbladxicr du«*e- 
in the early course of the condition may w 
absent or toslgniScaut With the oeset d 
jaundice tbero is usuail) discomfort to ^ 
right upper quadrant and sometiroei atts^ 
or mild colic- The gallbladder is not vto 
uallzed oo cholecystography At operatton 
tho wall of the gallbladiicr and the 
hepatic bile duct* are found to bo tWcl^ow 
and appear edematous. The lumen o* ^ 
coaunon bile duct may bo reduced to 1^ 
than 1 miu. to diameter and \vili adrait * 
small probe only with difficulty The bde 
may vary from that of normal appear*^ 
to a colorios* visdd mucoid material. c» 
microscopic examination the liver reveds 
oitciuive biliary cirrhewis. Operation 
plbhes djjgnnrtt only and the P*’^®^**^;* 
tho disease continues until tho patient dw 
because of impaired liver fuoctioc. It ih<^ 
be emphasized that there is such great 
tJoo to the Sodtogi at autopsy and tho aati' 
cal course in the reported case* that b 
Justified in wondering whether off the 
arc due to the same process. There are hro 
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n-idopfcad roctutawa. Tho ncul most com 
moo t)pc, Uuj papdlary adenocarcinoma i* 
not as uulignanL TIjIi tumor gnn\f more 
UohI) is more bulky and metastasizes late 
Its \-ci> nature, name!) that it growl stowlj 
often ulcerate* ami is associated w-ltli Infec 
tba, occasionally result* in Its tmopcclcd 
diicoN'cry at an operation for acuto or sub* 
acuto chol^sUli*. Sdrrhou* adersocard 
Doma of tho gallbladder occurs sKglilly less 
frcquoitl) than docs tho papillary type. It 
possesses about llio soma degreo of exten 
lion. Mucous adcoocardnoma and uiuamous 
cdl cardooma are aUo found in all reported 
scria of carcinomas of tlw gollblodd^ and 
differ very llttlo in tlicir course. 

TreaunenL Tlw surgical treatment In re- 
ctal ^tars provides for radical choloc)’stcc 


lomy including resection of tho gallbladder 
bed Tho surgical treatment of nondisscml 
nated carcinoma of tlio gallbladder in recent 
\ears includes tho rcsccdon of all tho Uvef 
tissues whJcli comprise tho ^Ibladdcr bed 
en bloc with tho gallbladoCT Tho portal 
\cin hciwtlc artery and cxtrahcpatic ductal 
sv-stem oro idcntiBcd and skeletonized with 
tno resection of tlw peritoneum and retro- 
peritoneal lissuo near these structures and 
(Ito gallbladder Partial hcpatcctomy ha* 
been dono in on attempt to completely ex 
lirpato tlm disease Tho reported results on? 
discouraging because at tho tlmo operation 1* 
undertaken about GO cent of tho subjects 
will liaxc spiead of disease beyond tho 
local tumor Less tlian half of those who 
have been considered suitablo for surgical 


CARCINOMA 
ARISING FROM EXTRA- 
HEPATIC BILIARY SYSTEM 



taiMir lyrtan. A, Pliotognph ol mdvtoad ctr 
c cpnUlnIn, rttma- B, Photo^rapli of ccranon bOe doct candnoou favmdina tho 

^ tTioto^Bph of evdooma of the unpulla of Viter 
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asiociated with iatexoittent and colicky pain 
accompanied by chffU and fever U the 
obstructicra ij complete, the jtooli are acholic 
and the liver enlarges. There ii anoraxifl 
and consequent low of weight If tho injury 
at operation immediately resulted la oollt 
erition of the lumen of the duct, os may 
occur by placing a ligature about the duct, 
then there foUowj increasing laundlce with 
out bUo drainage. Of course there omiv bo 
variatkms and combinations of these two 
types of infur> Sometimes a duct obstructed 
by a bmtare may open and discharge bile 
and a Mtula grmiuaUv contracts down to 
complete obstruction Scar formation and 
adh^ODi near the site of injury increase os 
time goes on. Infection is commonlv present 
and, together with the obstruction, u asso- 
ciated with cbolangltii and subsequent Iticr 
damage. 


Once IIms diamosu ha* been established, 
operadoo should he undertaXen when the 
patient has been odequateiv prepared. TTie 
operative correction roav be mfficult and b 
sot a task for the novice or casual surgeon 
If it is feasible resection of the obkltcrated 

X mt of the contmon duct and re-estab* 
ent of continuity b> end to-end anasto- 
inoclt, tbcj preserving a functioning ampulla 
of Vater as advocated brv Cattell, is the 
ideal procedure (Fig. 10) It is often dlfS 
cult to locate die distal segment and duo- 
denotomy with retrograde erploiotioo of the 
duct through the papilla of Vater may be 
indicated. The duodeman must be rrtobdieed 
in most imUnoes to eoablo one to approsl 
mate tha end# of tho duct IViltcrs and hlg 
associates at the Mayo Clinic have seportod 
considerable success ^vith anaitoovastaa the 
duodenum to the proximal segment of the 
common duct or oven the hepatic ducts In 
tho hilum of the U\-cr In an attempt to 
reduce the hazard of rraui^tation of intes- 
tinal contents into the buiary tract. Cole has 
popularized the anastomosis of the proslma] 
ductal fragment to the Hoiu cn Y arm of 
jejunum. Hepaticojejunostomy has been de- 
iolbed by Longmlre for those patients in 
the protinatl ductal witein fa the 
hilar area could not bo idaotmed. AB these 
nmcedures leave ^ ^ desired Many 

^^inefudfag Waters Cattci 

Hnle. have made notable contribu 

si » tb. 

- - — bile duct due to emora 


ture of the common 


. These arc catzmevdahlo How 

^ lolutto » 

^ h .1 their nrevention. This it to be 

SS BUgcry prfomwd 


by one who know* the varUtiom of tie 
anatomy of this area and the serkxuaen ti 
common duct injury 

TUMORS OF THE HILIARY TRACT 
The majority of tumOTi of the gaBhlsAW 
and bile ducts are malignant The few 
benign tumors wbldi are encoaiUitoid ifB 
sometimes di^cult to distinguish frem in- 
flanunatory responses such as nypertrophy of 
villi and reaction about calcareous materiiL 
Papillomas adeaomas and ftUy tumors how 
bcCT observed throughout the biliiiry sp- 
tern thev are rare, fafrequently proOKaig 
symptoms and occasionally diagnosed t 
ddiCTtilly in the course of dsolecyrtocnpbv 
The malignant tumors of the etirohepitic 
biliary tract ineJude those which arise fa tlie 
gallbladder eatrahepatic ducts and ampdb 
^ Vater {Fig 11) They arc infireqaeoth 
diagnosed betore operation or autc^w Wsfa 
the exception of those of the amimua, they 
ore extremely resistant to tberi^ and *re 
ossocfatwl with a short period of survivsl 
Caicinoma of the GtulbUddet' HoUetten 
and McNcc dto MaxmlUan de Stoll, Frefo* 
SOT of Medicine in Vienna, as being the fin* 
to describe carednoma of the gaBbUddfir He 
reported observations on thrw po*t-o«rtea> 
subjects in 1771, but it wsu geoaraBy 
ridered a nur© condition until Graham 
fa 1931 that auxinoma of the gaBhlaaoBf 
comprised 8 to 10 per cent of uD malignsot 
tumors found In women. Since that report, 
other studies have been puhliibed plstioS 
the incideoce of this condition at 
per cent of oif canoHS. Ot^ttmxzu of tw 
gallbladder accounts for 63 to 75 per emt c* 
all mallgaant lesfans of the eitrahepatfc 
biliary tract The ntia|oritY of patients uW 
carctooma of the gallblaiiler are over fift> 
five years of age and more than 90 per 
have gaUstones. The symptoms associated 
>vith this disease are indistinguishable from 
those of cholecystitis with cbololithiMis- Ad 
ually ifaco the faddmee of stone* is so 
it is suggested that the symptoms arise fn*o 
tho galmones mther than £r^ the malign*** 
proccts. Although there are a few instai^ 
of survival of these patienti beyoed fiw 
years, the majority die within a year of 
ertabUshment of the diagnosis. Ofteo ti* 
dtamorii of cardxtoma of the gallbladdg ** 
made by the pathologist who examfate th* 
gallbladder removed because of stone*- 
cardnoma* of the gallbladder are of 
infiltnvttog adenocarcfacuna type, 
rapidly invade* all Lavers of the callbladdcr 
amd extends into the liver and produce* 



^VNVTOM^ AM) PmSlOLOCY 


787 




Fl*« a. G««k ol c.lbb» 0*1. A, G»tratot«tti»l - 1 - 

•tooe* wwdttod wOh loflcnnudocy reflrtkm of the pyretic c*a*I *? 

C.T»«ty fom W ^ ii period of rfrfocdMl 

Ottt ttwo it rir fa the re^ erf thThllfary doct*! lyiteQ. meArf dlrtmtMi erf the Wd tird t 
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treatm«it have mrvhed moro than one \ear 
There ore a few reports of survixal of^ fi\‘e 
or more yean 

Caranoitu of the ExtnUtepatic ROc Ducts. 
Carcinoma of the ortrahepotic bi)c ducts in- 
clude* turnon arising froiD tiro cominon hile 
duct, the c\iUc duct and the mnpulln of 
Vater Artide* on the*© turnon and case 
records indicate that difficulU ii often en 
countered In determining tho ecact site of 
the tumor* origin Prirn^ tumon of the 
pancreas or duod<mum mav also be confused 
witli those arising from the ampuUi of \ater 
Renshaw credits Durand FardcD with re- 


Tho recognition of these turnon at a reiitt 
idilc stage I# diffleuil and depends largrir 
upon a j»llc\ of earlv erploratioD in pitloai 
wdth mild or transient Jaundice and npoo » 
lh*eK suspicKtfi and acute obserk'alloo of de 
operating surgeon. Cjtolodc ©xammatinD of 
tluodcmu content hoi not oecn of much xid 
in preoperatho diagnotU. Preopo'ath'P ue 
trasmom cbolangiograpJn nu) hefa to So- 
caiizD an incomplete obstruction of the com- 
mon duct at the ampulla of Voter 
Except to rare instances earK diagoosa of 
these tumors is difficult and so is sddon 
made Mans tumors arc disewered unei 


porting the first case of cancer of the conv- 
raon duct in 1S40 

Carcinoina of the common bile duet and 
cy-stic duct is much lea common thnn that 
of the gallbladder octtirring about one fifth 
os frequenth Half of these are associated 
Nvith gallstones Women and men are more 
equalh affected than In carcinoma of the 
gallbladder to which there Is a ratio of 3 I 
^vlth predommnnee m the fenule Resection 
of the tumor with restoration of ductal con 
ttouity is indicated. A few successful opera 
tloas with srvend \-ean sunIvaJ of the pa 
dent ha\*e been reported, but thes too ire 
rare. 

Corcinoaia of the ampulla of the cholcd 
ochui has a tor better prognosis either 
that of the gallbladder or of the btlc ducts. 
In our oxpCTience and it porallols that of 
many otbCT clinics patieoti with carctooim 
of tho ampulla without spread treated b\ 
radical poncreatoduodenectomv has'e had a 
much l<Kigcr survival period ^vm <lo those 
with carciivcHna of the gallbladder or bile 
dneO, many going over five \ears without 
evidence of recurrence 

Although stone* are not found to be asso- 
ciated with carcinoina of the bile duct* os 
frequently as with carcinoma of the gollblad 
der Marshall. Kinhbaum and Stewart have 
report^ their presence to from 21 to 55 per 
cent of tbeir subject*. This i» a higher fro- 
quency Is found in noomallgnanl dD- 
ftise, ’Ihe rola of stones and their associatioD 
with cardaoma of the bile ducts is without 
.dequato emtenaoD Ibm far but a 
rtvativ* of d5io add ta tho bDc methyl 
didanlhreoe U tnenm to be a arreinogen 

to w oAravocarciooma most fro* 

^u2.t 


pecledly or In a late phase when thej hne 
extended and metast.irited be)'ODd any pos- 
sible cure by surgical tberapv Untreated, 
the life expectancy of the patients after onset 
of the first fvmptoms, or from the time tie 
tumor I* diictn ered. is usuoBv measured to 
months But os interest to these turnon has 
widened, their recognitioo has tocreasrf ^ 
furtocol therap> lus been developed, tost 
paliljtiv'o and later cuiothe; 

PalUaUoti has been directed toward ^ 
of iaundice and its associated compUcatiotto 
ana toward relief o£ pain In carcfac^ « 
tho ampulla of Voter poncrcatodaodwec 
tom> or similar more c\teaih*o radical 
tioT > is indicated to qH individual* to 
excisicn of the ooo tumor tcctoJ mltiaUy 
possible. Althou^ the Umnediate pcatrper*" 
tii-'O mortality and complfcatiao rates 
high, the palliation prov4ded those 
who survive i* long standing and 
Tho absolute curabilit> is probabb 
greotl} affected. Rcsecttoai known to be pae 
Uativo seem Justified m selected snbjwi*- 
The prognosis to patieot* with aroaom 
of the ^ffbladder and eatrahepatic hu^ 
ducts U not greatly improved 1^ the adop- 
tion of radlctd surgical procedure*. Because 
of the hlgli toddence of stone* to 
dent* and because so man) are over shN 
\«ars of age prophvlactlc cholecyrteci^^ 
for all patient* with r\mploinaUc bili^ 
tract disease maj bo furtber Justified oo 
basis of the dangers of maJignant chan^ 

CAIXSTONE ILEUS 
Intestinal obstructian due to 
and assodated cholecMtoduodenal 
have in recent v-eor* been rejwrted with ^ 
creasing frequence McLaughlin coltodw 
report* of 368 case* from tho literature ffl 
1951 Tbero have been several rc^ “ 
naall icrie* strmtog tho higher inducnce « 
this type of obstruction to the older *5® 
group This is to kceptog with the oow r*®* 
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Diseases of the Liver 
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PORTAL HYPERTENSION 
Tba teitn portal hypertenrion can be ap- 
plied to any state in which the blood 
pr^tture wiihin the portal venous bed Is 
‘dwve the normal range. There Is no strict 
*gre«nent as to the medse range of Donnal 
piasuro or as to the best method of measur 
the pressure The rtiniHiin drenmvents 
these uncertainties by basing his diagnosis 
anatneoic deformities known to bo axso- 
dairi with portal hypertension. The surgeon 
u frequently in a poiiban to validate the 
°i*gnosls by comparing direct portal pres 
measuraneots obtained by a uniform 
technique performed before and after an 
°Pc^tion derigned to correct portal hyper 
letttlon. Generally speaking, manometric 
PT'Ssurei are considered normal if below 150 
_ mm. of water and abnormal if above 200 mm. 


of water when the right atrium is the zero 
point 

Etiology Portal hypertension may be 
tronslect or constant, related to a definite 
pathologic state or part of a normal pbyri 
ologic response The major causes are 

1 Physiologic 

a. Hormonal (response to histamine 
epinephrine) 

b Increased intrathoradc pressure (re- 
sponse to Valsalva maneuver) 
c. Neurogenic (hepatic plexus stimula 
tlon) 

2, Pathologic 
a. Reversible 

Congestive heart failure 
Bronchial asthma 
Pericardial effusions 
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ognlzed higgler liKddeace of acute cholecy*- 
tltis to the aged and the tendency to de 
velop csimplicationj without imprcsdve 
clinical oianlfestatiom 
In the majority of Injtancea there ii per 
foration of the gallbladder vrith the di* 
charge of a atone or atone* into the lumen 
of an adherent adjacent viscus usually tho 
intcftine If tho is too large to pa»* 

throu^ the tnt«tlaal tract it become* 
lodged in tho area whore the hnnen i* 
nn^eirt and produce* a typical acute inte*' 
tinal obrtruction. Beenuie the lun>esi of tbo 
ileum is the narrm'rejt, it ii a frequent site 
for obstructioa. Stone* ncrforating into tho 
rtomadi may be vomltca and those Into the 
largo bo^d. are paned in tho fece* 

The common site for perforutioa is into 
tho first or second part of tho duodeanm, 
leavmg a residual fistula behind. If the stone 
obstruct! tho small bowd In ib terminal 
portion a triad of findingi is to be ab*er\ed 
(Fig 12) dlrtended small bond, a gall 
stone in the small intestine usually in the 
terminal ileum, and air in the biliary tract 
Intestinal obstructioo requires fmme^te 
surgical evahiatioo and. In nvist instancos, 
operation. Intestinal ohstructiou due to a 
gallftoDe requires the some type of moo 
agement commonly associate high 

mortality uhleh has been reported shodd 
be reduced by proper supportive measure* 
followed by opemUon Bemuse the dlagoosi* 
is Incorrect in so manv of these patieob the 
conitioo needs greater coosideratioo m dif 
ferential diagnosis of intestinal obstruction- 
If one keeps the triad, small bc«vd obitruc 
tion, gallstone svlthin the small bowel ond 
air to tho blUary tract, in mind when seeing 
patients, particularly to the older age group, 
with intestinal ofastiuction the diagnosis may 
more frequently be made. 

Since it la rare for a itono which is largo 
eacw^ to produce intestinal obstruction to 
pojj from the common duct through the 
ampoBa of Vater it should be assumed that 
a cbolecyJtdntestinal fistula exisb At a later 
operation cholecystectomy and closure of the 
g 5 tuia should be done 
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regcDcrjling hepatic cell of a blood iuppl) 
by reducing portal flow ami ihnnting arterial 
flow abwt Uu5 regcntralfng nmldlc wWeb 
lead to further heiutfc cell nnoxJo untl dcalli. 
This concept of tlw progression of Ih'cr 
damage is a possible explanation of the pro- 
ffresil\e pattern of liver damage often ex 
Whited h) individuals vvitlt cirrlKwls long 
after the primar) cause of Ivcpallc cell death 
h« disappeared- 

Much of our present-day tlKrap) of cir 
rhotii Is based on cITorls to improve oxy 
genatkm of Uw liver cell bj correction of 
anemia, loTcontrol hemorrluge and to reduce 
demands upon tlio Ihxr through bed rest and 
control of tntercurrent disease. 

The next most common disease process 
that produces portal bypertensloo is occlu 
sioQ of the portal vdn prior to its entrx into 
the liver tno so-called extmlKriuUc nlock 
Althoagh it accounts for perhaps onl) one of 
five cases in any q\ cr all group ft is the nwst 
common cause for portal Itypcftcnsion to 
children- Tbo most common causes of ci 
tmhepatic block arc cav emom atous tnms- 
fonnation of the portal \TTa| spwnUaoous 
thrombosis associated with poljcythctniQ 
x'm, peripldebids and tlirombo^ associated 
with otnpWitis of the neonatal period, coo 
genital atresia, inflamroatorv or ncoplasdc 
GthlosJc pressure- The clinJeal manifcstatlao 
of the venous block is rimJbr to that of tbo 
intrahepatlc block, Le., dilatation of the col 
lateral vqkxu circuit, splenomegaly and oc 
catloaal aseffes however (hero is absence 
of liver ciamnga. 

The least common disease process that 
produces portal hyperteiuion is oedusktn of 
roe emtflow tract assodalod with constrictive 
pericarditii, inferior vena cava throrabosis 
tod hepatic vein thrombosis (Chlarfs di* 
^*e) The first two levels of ohstruedon coo 
DO inspected if in addition to jwrtal hyper 
there U a coinddent significant 
wvw extremity venous pressure elevation 
in the ^ of the latter if there is evidence 
raplc% developing portal hypertension 
tod sudden tender enkrgement of the liver 
a«o^ted with progressive failure, Chiaifs 
'vndroine must be considered. 

Om^ Picture. In iho early «agM of 
bvpertautoo the padent fj often un 
ft any ibnoimaUty but occaikmnlly 
•^■nay note upper abdominal fullneu as- 
with mlargetwnt of the ipleen 
t™*ienco of the anterior abdomtoaf wall 
^ in the periumbilical re 

mat tito pattent may eiperlenctt are over 


shadowed by symptoms related to the basic 
process which, as in IIkj case of cirrhosis 
mav bo weight Joss anorexia, fatigabllJtv 
and v'ogiio digestive difficulties Even this Is 
not constant and often tbo patients present 
Ing s)'mplom Is massive gastrointestinal hem 
orrluigc 

Hints 05 to the etiology and duration of 
iho disease process can occasionally be ob- 
tained from tho history however more often 
than not iJtcso remain obscure. Nevertheless, 
it is of importance to establish, if possible, 
a liislory of clironic dierfary inadwiuadci, 
alcoholism. Infectious hcnaUtls, homologous 
serum Jaundice previous biliary tract disease 
or operation or contact with hi^totoxins A 
previous Idstorv of Jaundice or long standing 
splenomegaly with or without evidence of 
liver disease, is important Two of tbo most 
common coincident discaiscs peptic ulcera 
tion and diabetes mellitus must bo excluded 
by liUtoricol and laboratory evaJuatioo- 

On physical examination the findings that 
ore of irnportonce In cxtabiishlng the dlag 
nosis are Jaundice, spider angiomas, ab- 
dominal vv^) cofiateral circulation asdtei, 
peripheral dependent edema and bepoto- 
splenomcgaJv 

The immediate stnhis of the individual 
can bo rapidly assessed by the presence or 
absence of active bleeding ana of shock 
The mtoot of the underlying if this 

Is cirrhosis can be roughly fudged by the 
presence or absence of Jaundice, new “crops* 
of spider on^omas soft tissue wasting, 
ascites and, or most Importance liver ten- 
derness 

Spcdal and laboratory exomlnatiom are 
of greet importance again in confirming the 
diagnosis or hypertension and m completing 
the ctioJogic picture A thick barium swallow 
niay demonstrate radiographically esopha 
gerd and gastric varices m perhaps seven out 
of ten individuals examined- Two of the 
remaining three will require esophagoscopv 
to demonstrate varices, and in the tenth and 
last Individual varices will not be demon- 
strated. 

Laboratory studies which reflect liver 
function are of major nnportanco in deter 
mining the site and most likely cause of tbo 
block and in estimating, as to the of 
cirrhosis, the degree of liver damage and, 
tbcreftire, indirectiv the operative risk. 

Differentiation between hepatic veto 
thrombosis (Chlari'i syndrome) and totra- 
bepatlc venous block is difficult and depends 
on the nature of onset The former evolves 
In a matter of days and Ij accompanied by 
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b Irreversible 

Constrictive pericarditij 
Inferior vena cavu obstruction 
Hepatic vein obstruction 
Intrahepatic portal obstruction 
Eitrahepatic portal obstruction 
Extrahepatlc portal arteriovenoiu 
fistula 


portal system the changes are itnlJng, \Vla 
portal hypertension has developed gnduaDy 
it Is characteristic-to-find-jplenoiwgilT 
dilatation of tho portal vein and oT the « 
ijting coHatcral di^ts betw^ the axonarr 
and azvgos veins, between tho faldfonn lig 
oment and anterior abdominal wall betaets 
portal radldoi retroperitoneal \rins erf 
Retails and bcmorrhoidals. On the other 


Pathogenesu of Portal Hypertension Tlie 
surgeon is infrequently called to sec a pa 
tient with hypertensioD arising from a nor 
mal physiologic response or from a com 
pletely reversible pathologic state. On the 
other hand, portal hypertension arising from 
an irreverrible patholo^c stole is bdng 
brought more often to the atteation of the 
surgeon because of his Increasing capacity 
to correct some of its causes or results 
The anatomy of the blood supply to the 
liver is unique in that there are rivo afferent 
systems ana one efferent system As a result 
or tho dual inflow tract, drajJatory studies, 
summarized b\ Child ore unusuallv difficult 
to make and to interpret Despite the com* 
plezitles there Is fair agreement of the esU 
mates that approxtmatdy one-fourth of the 
minute cordCic-nutput passes through the 
hvef* One*thIrd of this ^w Is delivered by 
the hepatic arterv and two-thirds by the 
portal vein Altlunigh portal vein blood has 
a Imver oxygen content than hepatic artery 
blood, it does have an oiygcm content higher 
than peripbenil venous blood. This met, 
coupl^ vdth the greater ralnato flow to 
portal vein makes the afferent venous sys 
tem a ligniflcant source of oiygen which 
a^Hmtx for more than half of the oxygen 
sullied to the liver If it were not for the 
numerous communicating channels within 
the substance of the liver betwem the two 
afferent systems and a more or less recipro- 
cal flow relation bet%\een the hvo systems 
during periods of normal or abnormal stim 
uhis, tl^ intrahepatic or extrahepatic ob- 
struction In tfie" portal vein system \vouId be 
of greater rigniflcanco than it Is Whether 
pennanent or temporary partial or com 
plete, oedusloo of either portal \efa or he- 
mtic artery wlH usually lead to an increase 
In flow through the other vessel However 

this redpr^rektionshlp is uii^ 
dentto sustain complete inte^ty of 

liver If citte «rtety m veto Ij 

Anv obstruction in tho inflow or 
ST Uver will lead to an 
tvlddn tho offeionl 
b. of UtUe coi^ucnce to ^ 
^'SThepetlo artery however In the 


lund, when sudden occlusion by thrombodi 
or by trauma has occurred in the hepatic 
vein or portal vein, engorgement of the 
entire portal \eln or hepatic vein drainaff 
bed is the outstanding feature in the earh 

R hose of tlie pathologic process (Poppa) 

‘ the patient survives long enough, the coi- 
lateral system will become signiflrflndy di- 
lated. 

Tho nmst common and cUnkally lignli- 
cant disease process that produces portal 
hypertcsiiion _U_ciiTbojIi biliary or potiil 
In this instance, tho obstruction to afiertni 
portal flow occurs within the substance of 
tlw liver At present, it li generally bdieitd 
thol hypertensioo is due to deformed in^ 
hepatic vascular anatomy and that thb de- 
formity Is caused by accelerated hepatic ceU 
death followed bv irregular and eccentnc 
nodular regcoeratlon or tho pareochjma- 
The expanding regeocratlvo pareocbjmil 
nodules of the drinotlc liver oblltaato or 
compress sinusoids and portal \ein 
Oth« sinusoids following death of ^ 
cords, dilate and bring about ease of cobi- 
munlcatlon betNveen hepatic arteriolos aim 
portal branches. After ileath of portiau « 
a lobule and eccentric regeneraboo, the cen- 
tral (hepatic) vein comes to bo 
the periphery of tho parenchymal 
Portal venous and hepatic arteitil bw<» 
possmg directly to this hepatic (centnJ) 
vein thus by passes much of the parencli>'ma 
In tho central part of the nodule. Tho ova 
all blood volume within the vessels of the 
Uver dlmlnlilies Tbeso vascular chonff^ 
summarized by Popper are importmt In 
two respects because thoy set the ^ 

portal hypertension and for diversion of Ij* 
blood supply from the regenerating hepatic 
cell 

^rtal pressure elevation probably aruc* 
from throe major factors (1) the dimlnotl® 
in number of vessels oisigDed to carry * 
definite amount of blood, (2) the 
In reshtonco to flow in the remointoK 
tortnOui vessels (3) tho presence of oMlk 
bul presumably definite, orteriovtmous flsbJ 
lae between tho hepatic arterioles and 
venules. The vascular defonult deprives m® 
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graphically *mall vuricc* whcrau largo and 
eitcn4l\T3 varicci ma> pcnUt for >cari with 
oat Indclcnco of rupture On tlw other hand, 
the Inddencc of lubscqucnt l>cmorrhago 
from varices follouing au initial episode is 
very high suggesting tlwt tlum) arc other 
factors still unloiown that predispose llto 
patient to repealed hemorrhage. It seems fan 
probable that these factors can bo assigned 
to chaoco alone. Occasionally bleeding may 
occur following v’iolcnt intra abdominal or 
Intrathoradc pressure changes associated 
with vomiting or coughing, but the cause 
Is oot usually so simple 
Bleeding may bo tnc first liKlicatkin of the 
preseoco of portal hypertension and tlw pro- 
sentlDg symptom tluit brings Uio patient to 
the physidan. The ultimate outcome of ibo 
bemonhagic eplsodo Is frequently deter 
mined by early therapeutic measures. There 
it debate as to the therapeutic steps to take 
In the face of acute massive hemorrhago 
Balloon tamponage of the esophageal varices 
and whole blood replacement ore the ln>- 
poTtant steps. Balloon tamponage (ecbitlques 
vary but talce twxi general forms ( 1 ) trac- 
doa tamponage by a large inflated gastric 
balloon attached to a double-lumen tube 
snagged up into the cordlo, thcrebv com 
preolng tM coHatcrol vess^ feeding the 
esophageal varices (2) compression tam 
ponage bv a triple-lumen dcmble-hallooo 
tube which compresses the esophageal var 
ices by inflation of the esophage.d ballooD 
The first tedmique will control most beroor 


lar importance to a toddler who may have 
several years to adilcvo sufficient growtlj 
prior to a dcflnllKo shunting procure, 
Esopliagotomy and suture of varices afford 
only temporary protection from bleeding- 
Tills limited period of protection mav be 
sufficient to prepare a poor risk drrnotic 
patient for operation but It is insufficient 
to protect a toddler where years may bo 
needed before a splenorenal shunt can bo 
Iierformcd. 

Constructive approaches to the long term 
control of varices have taken two general 
forms ( 1 ) decompression of the portal hy 
l>ertcnsion by a portal vein to vena cava 
or splenic veto to renal veto shunt (Fig, 14) 
(2) obliteration by interruption of the blood 
supply to the varices by ligating the varicoJ 
The latter has limited valus since vascular 
connections are re-established usually 
within a relatively brief period of months. 
Partial esophagogastrectomy and a Jehmal 
Umb totcri^lioD CD)oys a greater success 
but is limited to that associated postopeni 
tive nutritioDa] problems may make it load 
vlsablc to the individual with drtbosls. This 
U a point yet to be established. 

At this time the portacaval shunt to dth^ 
the form of a splenorenal or a portal veto 
to vena cava shunt is genendly accepted as 
the best available methm of rraudng portid 
hypertension The portacaval shunt was in 
troduced crperimenlally over seventy yean 
ago but only since has it been per 


rh^es as long as traction can be malntatoed 
lad tolerated by the patient, but to most 
tostances this technique must be supple 
mented by early ligature of the varicei 
transthoracic esophagotamy oi 
ttowgh transabdominal gastrotorav Will: 
t« second tec hni que, most hemorrhages can 
be cOTtroUed by compression of the esoph 
*S®al varices by the balloon alone. If bleed 
emtinues, this Is indicative of a gastric 
oc some other source of bleeding. In 
toese 1 ^ cases, gastrotomy and ligation 
« the Weeding pomt are indicated. Of the 
teaialqDef, esophageal balloon tampon- 
is favored since It usually averts opera 
a^intervmtlan at a time when operative 
^ be seriously detrimental to the 
^ This argument, of course does nol 
^to the In^a of portal hypertenrior 
to 1 block to tie portal vein, linc 
torttmeo the Hvtrt U nonnaL On th, 
praettoo, the eiophageal bal 
"till COTtrol the betnorThaao and opera 
am be avoided. Thi, mayio of part™ 
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ExirmMffuitic Bi*ek 


omujoTAnc 

■UfCk. KXThAKFrATlC 

(OMOIOBU) KLOat 


E«opbagud varket 
Hepuococgaljr 
Splenomefaly 
A»rit« 

Peripheral edema 

Thrcmbocytopcnia 

licukopcala 

Aocmia 

Jaundkr 

LKcr fuodkn 


P rrwnt 

UmaBy pcrieot 
Ucually prcacot 
Klay be prrarat 
May be preaent 
Usually pretest 
May Ik preaent 
UiuaQy preacot 
Ucoally abaca t 
Impaired 


Preaent 

Ahaeat 

Prraeat 

Rare 

Ahacni 

Preami 

P eaeat 

Abacat 

^baent 

Not unpaired 


abdominal pain, progreMive enlareemrat 
and tendem^ of Hver rapid produettoo 
of ajeitet and, finaDv vorice* with perhap* 
hemorrbage On the other hand, in cirrhotl* 
the progresiioa of symptoms although ilmi 
lar ii ttrctched out oi.’eT monthi or yean 
The di^erentiatioD between the eitrahe- 
patlc and intriLhejwdc block is muoUv dlffl 
cult (Table 3) 


As preWoujly mentioned, the presenting 
fymptOTJ of portal hypertemion ma\ bo 
upper gaitrointestinal hemorrhage fre- 
quently levere Practically fpeoking, if thi* 
occurs in a child with splenomeealv the 
statistics overwhelmingly favor a Sagnoiis 
of bleeding esophagi varicei Uofortu 
oatelv tf tittle is known medicalK al^t 
the cKnd prior to hemorrhace spleaomegalv 
may go undetected during the fint fow hours 
of L^itaUzation until blood volome is ro- 
storod and the spleen re-oxoandi to iti pr©- 
hraorrhaglc size In the o^t. early dlflCT 
ontiaJ diagnosis may be very difficult, but 
it is of great hnportance to attempt to moke 
a dlffierentiaUon since the two most coounon 
cause* of maoivo hemorrhage peptic tdeer 
and eaophageal varices, require different 
therapeutic approaches To complicate the 
differential diagnosis, it has been found that 
perhaps one oat of every five adult Individ 
uali with drrfaorii and varices d»o has a 
peptic ulcer and bleeding can occur from 
riiher It is strondy urged that an esophageal 
bafloon (Fi^ 13) be passed ai a diagtuwtic 
nnxxdure Suing an acute hemorrhage to 
individual in vdHjm there is the ilidttcst 
jaspicksi of imdexlving Uver disease mva 
If there is a coinddoit history suggestive of 
pcpUcuiccr Iilli«bilIo<mtog.^h^ 

^ unite prompt con!^ the bl^g U 
SXbly ten MOpbagMil vuriM If on ^ 
Sh^ind. hkxding Is te broj^l 

to »urcn 1. uiunlly garWo vuri«. 



Of an ulcer In this latter insUnce, assumini 
that tho individual Is suspected of havmj 
cirrhosis early gaitrotomy is indicated. 

Rarely but tuffideolly often to wamot 
mention, massive upper gastrointestioil 
bleeding can occur from hemorrhagic S*** 
Iritis which may be an isolated pheaoooco 
or part of a generaUzed bleeding dlad^ 
associated with a lenninal phase of drrbcfli*. 

Commonly we associate varices vrith mss’ 
rive sudden beanoxThage- bmvm’er they can 
seep blood slowly over periods of daji « 
weeks and In these instances gastric neo- 
plaams must bo considered in the differartlsl 
diagnoses 

Finally but rarely maish o bleeding ucto 
a hiatus hernia must bo differentiatca h®® 
a Weeding esophageal varix. If bleeding oc 
curt in the presence of both, differeoda^ 
and control come only ^ gastrotoinj B**' 
loon tamponago is not effective in the pre** 
cDce of a hiatus hernia, in fact, it is 
traindicated since it may knpedo blood ^ 
in the mldportJtm of the esophagus and 
to annpreii varices tn the lower portfoo « 
the esophagus, , 

Treaunent. Bleeding from esoj^g™ 
varices is without prodictsblllty and im> 
occur at any ttoe du^g the disease 
There is no definite coirelation between tw 
came of the hypertenrion and the w 
onsrt, frequency or severity of bleeding 
Neither dow tho sixo of tho varices corT«^ 
with any of these For example. 
fatal hcroorrbage may occur from radio' 
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FtgnrBifl. Andocnio rclatioD of tbo portal ^ria to 
tbe %esa ca^t u iceo throu^ i rl(^ tboracoabdom* 
Inal tnct ri o B. (Froo MmUcti> Allai of Tcdmia (a 
Sarjcry 1058. New ^ork, Applctoo-Century-Crofti, 
Iec.) 


ilowly o\tar a odo- to t\^x>->‘car period and 
that the procedure can be p^ormed only in 
emtet of pTchepatic or Int^cpatic obstnic 
tioo. Furdiennoro, it has tho thcorctlcai dis* 
advantage of disrupting part of tho afferent 
Bow into the liver 

^n)gnom. Preparing on accurate statistical 
evaluation of the natural history of portal 
hjpertenslaa Is a virtual fanpossiblllty It is 
a rare oondiHon and patienb who reach the 
Urm medical centers where statistical 
evaWtion b posslblo have already under 
gone a certain amount of solectloa- It b a 


cooditioQ that b usual!) superimposed on a 
dbewe, cinhosb of the liver which exerts 
a dom in a n t force oo tho evahiatloa of any 
therapeutic measure for portal bypertcnskiD 
For esarnplo, portal hypertenaioa may occur 
^ any time in the diriiotic process and may 
be associated with good or bad liver func- 
ticsi, esophageal varices may appear at any 
hnw ^ftoportal bypertenikm has developca, 
and, finally bleeding from varices «in occur 
onv time after they become dcraonstrable. 
obvioos need for endless quallflcatioiii of 
statistic has been recognized by tho 
dents in thb field. In order to Qvuid broad 
comparisons of disease modifleatiom whhdi 
at best, laborious and freqaeotly impos- 
fnerf’ statistical qualificatioai are seem 
ignored for a more simplified compari 
whether thb or that form of tampOD- 
^^^notrhage, or thb or that 
*^P* episodes of subsequent bleed 
inaccuracies, reported sta 
give some idea of magnitude. It b 


) 



Flfouo 17 Complete end-to-side pocUJ veto to 
\ca4 cjva «ipTn> (From Madden. Atlas of Technics 
In SunEtry 1058. Now \oft, Applctoo-Ccntury- 
Cfoftv Inc.) 


estimated tlwt if supportive therapy alone 
b available, nearly oil cases of extiubepatlc 
and ono-liolf of uU casos of introhepatic 
portal block ssill survive tho Initial maior 
Itcmorrliago from varices. With the addition 
of esophageal tomponage three-quarters of 
tho Intrahcpatic group will survive the initial 
bemorriugo Without additional treatment, 
one-half of the patients who nirvive the 
initial hcsDOirhage will live five years or 
more without additional hemorrhage, Addl 
tionol therapy in the form of a technically 
satisfactory end ti>-slde portal vein to vena 
enva shunt will resiJt in only one In fcaty 
patienb dying as a result of operation and 
ono m twenty having a subsequent hemor 
rhage. These recent statistics represent a 
marked improvement over the past, but five 
yooTs wiD be needed to dctennioe alteration 
In longevity 

TUMORS OF THE LIVZR 
Differential diagnosis of benign, primary 
malignant and metostntic tumors of the liver 
U usually resolved only by biopsy Clinical 
manifestations are not characteristic and in 
dude increasing anemia, sensation of full 
ness in the hypoeboodriom, wei^t lou and 
occasionally fever when a rapIdW growing 
neoplasm undergoes central bcnemic ne- 
cTosb laite stigmata of progressive invasion 
and compression of bile oneb and blood 
vesseb indudo obstructive jaundice and 
signs of progressive dnlKiib with enlarging 
liver asdtes and abdominal potn 

Benign Tumors. Benign tumors of the 
liver are generally pathologic curioritias 
rarelv diagnosed, ana are usually encoun 
tered at autopsy or operation for other dis- 
ease. Lipoma, fibroma, adesioma, hamartoma 
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F<cunr 15 A completed «vd-to-siiie tplwvmna] 
ilamt. (From KtwideD AUw ai Toebaid ru SQrKtT> 
I35S New Yeric, Appletoo-Oaitiiry'Ctoftj Inc.) 


foixned in the human with anv rignificunt 
frequency Steice then tho operaa\e tech- 
nique and the preoperatlve and poitopera 
tive management o£ the patient have un 
dergooe cooiidertble refinement and de> 
Mava brief Romiune* 
pauent stUeiion Flecornmendatioa for 
operatinzt depends on evidence of portal b> 
pertemiofi (\aricei, spianomegalv abdom 
tnfll wall collateral drculatiaiL, asdtes) a 
history of active tipper gastrointestinal tract 
bleeding when causes other than varices 
have been eoccluded, and a demonrtrahoo on 
tbe part of the patient that Uver function 
can DO improved with a conservative naeA 
cal regtmeiL In the latter point, some elab- 
onttkm Is indicated. In the past, oooriderable 
Importance has boeo placed on tests of liver 
functioa as a basis for pohCQt selecttoo. 


Altbon^ this is still valid to a tWree se- 
lection on the basis of an individuals capoc 
ity to improve liver functoJ during a period 
of conservative medical tberapv seems to bo 
of greater vahw and serves as a method of 
ejhmaiing reserve Uvarcapacitv If a patient 
shows conttaued deterioration of liver func 
don desplta cocservstivo therapy the end is 
near ana operation will only serve to hasten 
it A woJtl of caution should be sounded. 
\^[jwevci in any instance following a period 
of massive gastrointestinal tract hemorrbago 
funclioo .tudia ^ bo Mlod to bo 

SThiLSi* doa oo. cony the «o.e 


ominous note as a similar patten of de- 
terioration in a patient who has not re 
cently bled. 

Tho preopcratlvo and postoperative tara 
of these patients is essentially the same ts 
in the accepted medical re^mea of cfnhcsis, 
Le.» bed rest nutritious diet rich in 
proteins and vitamins correction of asdtes, 
if present, by salt restriction, dinretici tiid 
poracentc^ and correction of anemh bv 
whole blood transfusioiL Rcccntb bj virtue 
of recognition the problem ot 'amawBis 
mtoxlcatlon'' has been seen mote often. Oc 
casioaoHy this Is evident prooperatively brt 
more frequently postoperath^y The aiv- 
tlromo of ammonia intmicadon is presently 
believed to bo a result of an aboormsl sc 
cumulaUoa of ammonia in the body occur 
ring when the liver is unable to utilto 
ammonia in the oraithine cycle, whoj there 
Is shunting of portal blood around the Idct 
and. finally when there is ^eater prodoc 
don of ammonia frean high protein dlett- 
Usually traiurieDt, occasionally chronic, ^ 
syndrome can bo controJJed by redudng ^ 
protein in the diet or b> reduc te g ^ 
capacity of bocteria to produce omrcwtiia. CB 
the two methods, the latter is preferabio sad 
can be accomplished bv giving 
amounts of necumcin and DOcitraciQ ordb 

SKTg»«d procedure Practicallv 
the portal and splenic veins are tne cow 
two veins in the portal lyttttn of soffldeot 
size to warrant use in a sLmting proc«i^ 
Rarely the superior mesenteric can bo ased. 
The lue of each vein has certain iadivtdnsi 
advantages and disadvantages. In 
renal shunt (Fig. 15) in which the fp*®^ 
vein Is anastomosed end to side to the raid 
vein, the actual and theoretical sdvanta^ 
arc immediate control of bypersplenltto ^ 
virtue of splenectomy and less distortion^ 
the afferent blood flow to tbo liver To® 
disadvantages are that a technically ••hs- 
factory shunt can be difficult to achimw 
Portal pressure reductions are uroally 
great os those achieved by the portal vm 
to vena cava shunts and foHow-up itodies 
would suggest a hi^icf inddence of closure 
of the shunt In portal vein to vena cav* 
shunt (Fig*. 16 ana 17) in which the portal 
vein ti aiuxstomofod end to*rido to the v®* 
cavm. the actual advantage* are usuaBv “i 
iifactory roduxiicn* in portal pressure by a 
shunt which ii technically easier to ochl®''® 
and an extremdiy luiaD inddcuce of 
closure os luggasted hy foBow-iq) studies 
The disadvantage* are tiflt KypenpleniBB o 
not improved immediotelj but improve* 


Diseases op tiie Liver 


797 


win arouie \ho juipicioo ol the uirjpoti but 
j definite dIngiKttii cannot bo made unless 
biop*> of the Ih-CT Is nerfonned during 
jurgical e^plo^utk )0 or Uirough a needle. 
The needle biopsy tcdmlquo may obsiato 
the Dcccisltv of a surglca] exploration if tlw 
ipeomcn b posilK'o for tumor cells How 
e\-er a DCgati\-o report docs not cxdudo iho 
poinbillty of metastatic Ibcr disease 
The clinical rignlBcancc of suspected 
metastatic disease In the 11%-cr on physical 
pTomtnaH fin, oT of documented tllscaso in 
the Ih-er on biopsv Is that it presents, in 
OUT present stale of cancer therapy a point 
of DO return as far as curative resection of 
the primary leskm Is conccracd. E\ cn thou^ 
this represents a conv'cnicnt clinical rule 
the occasional patient In whom u solltarv 
neoplastic fotms or local direct invasion can 
be removed in an en bloc resection should 
not be overlooked. 

One of the most striking features of nsetu 
static liver disease Is the frctpicnt advanced 
degree of Uver destruction uiussodated with 
real d ml cal evidence to suggest liver func- 
tkn impairment 


PYOGENIC ABSCESS OF THE UVER 
The advent and subsequent widespreud 
ose of antibiotics have decreased the Ind 
dence of pyogenic abscess of the liver This 
now rare ana subtle disease process bow 
ever should remain an Important dingnostic 
c fwirid e r atioo for the clinician «^n often pro- 
vent an otberwise fatal outcome by early 
r«ogaiticm and treatment 
Psthogenesu. Frequently bacteria reach 
the liver via the portal vein, the hepatic 
artery md the lymphatic system. In the nor 
mal individual, these microorganisins are 
destiuj’ed bj the Uver Occasionally bow 
ew this protocthe mechanism may be 
fmpai^ by primary Uver disease or by 
overwhelming gencmlized septicemia, whJen 
c*n disrupt me favorable balance normally 
^hdng between pathogenic bacteria and 
ooit resistance. Thli imbalance can be dl 
reflected in the formation of solitary 
or ^re commonly multiple liver abscesses 
Alt^^ liver abscesses can follow sep- 
from any primary focus they are 
row cominonly a sequela of primary intra 
Infections, particularly those 
have venous drainage via the portal 
*)’«on-Dlroct extension Into the Uver can 
from suppurative disease in the gall 
and hi the rubphrenic space and 
ro pci)tic ulcer poietratioa. The sequence 
« *cute appendicitis with celluUtii of the 


mesoappendU and mesentery pylcphlebi 
tis and septic emboli to tho Uver Is the 
iccognlzcd conunon primary mechanism 
however in over ludf of the coUcctcd cases 
tltcrc lias been no rocognlicd primary focus 
of in/cctioo. 

Liver abscesses secondary to infection 
urlslng primarily from the gastrointestinal 
tract will usual!) yield cultures of Esdicr 
ic/jia coJi nonhemolytic streptococcus or 
Cto$(ridium jxrfringeni Those arising from 
primary Infcctloa elsewhere will usually 
yield cultures of StopJjylococcuj pyogenet 
var aureus or hemolytic streptococcus. Many 
other organisms have on rare occasion been 
found in Ihcr abscesses they Include gcaio- 
cocct, spirochetes, kJebsiefla pneumoniae 
and SalinoneVa typhL 

Symptoms. The symptoms of pyogenic 
abscess of the Uver are usually subtle in 
the beginning develop insidiously and can 
become masked by the symptoms arising 
from the primary focus of infection. \Vhcn 
masking has Dot occurred, malaise, anorexia 
and low grade fever associated with vague 
right upper quadrant pain may be the c^y 
suggesUv-e symptoms at the onset With pro* 
gressloo of the disease, the syndrome will 
change to a general toxiaty reaction of spik 
tag lempCToJure, in the 105“ to 106 range 
associated with shaking chills, profuse sweat 
log and the local manifestations of severe 
light upper quadrant pain with frequent 
radiation to the right shoulder and hypo- 
chondrium. 

Local signs depend In part upon which 
portion of the Uver bos undergone abscess 
fonnatixm. Direct shock tenderness over the 
lower rib cage and tenderness bv palpation 
of an enlarged liver are usually constant 
findings A variable amount of pbrifraj and 
laboratory icterus may be present, progres- 
sivo jaundice is a poor prognostic sign. In 
crease In tho number of feulaxrytes to 20,000 
to 25,000 with a predominant polymor 
phonuclear shift, is common and can be used 
as a differential point m ruling out the pos- 
slbUlty of an amebic abscess. Elevation of 
the right diaphragm, as seen on fluoroscopic 
examination, is an occasional finding in ab- 
scesses of the right lobe. Also associated 
with ri^t lobe expansion can bo compres- 
sion of the inferior vena cava, measurable 
os an increase in femoral vein pressure. 

Treatment. The principles of therapy are 
the same as those of tliOTpy of pyogenic 
abscess elsewhere. ludiion and ebainage 
must be fiert accomplished. An appropriate 
antibiotic proved to be effective against the 
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and rii>oina have been reported, but the 
most common is cavcnioui hexoangloiDO. 
Varying greatly In rize, theto turnon uiuoDy 
praent beneath the li\er capsule as purple, 
raised, multinodular comprwdble moMci. 
Except for large bcmanglomiij which may 
bo ruptured by trauma, exdiion ii usually 
unnecessary lince progreulve enlargement 
Is tbo exception 

hlalignant Tranoix Primary carcinomas 
of the liver are rare have a geographical 
incidence which paralleU that of cfrrhosij 
of the liver and comprise up to OJ per 
cent of all autopsy findings and up to 2^ 
pa- cent of all cancers. Up to 1935 approxl 
matel> 2500 histologically pros-ed cases Kaft 
been recorded in the world litaraturo. Two 
peaJi periods of age inddaice occur in 
infancy and childhood and to the fifth and 
sixth decades, the tumors in the forroer 
period frequently being of the embryonal 

r with organoid features and In 

latter of the T)areDch>rmaJ hepatic cell 
type A third histologic t^ is derived from 
taliaheiiatic bile duc+ cells and Is occasioD- 
all) asaodatod with bepatonu celb as a 
mixed tumor Predominance of fovolvement 
of males and of patienb with cirrhosis has 
been wefl documented 
In the Department of Surgical Pathology 
at CoUimbio Presbyterian M^csl Centw in 
New \orh, twenty-one patienb with proved 
primary liver cordnoma were setm from 
1930 to 1955 In the Babies Hoapital to New 
'iork, from 1922 to 1965 seven patients wen- 
observed. 

The etlologlc basis of liver carctooma Is at 
present unknown, but the rdatioojhip to 
dirhoiis with fibrosis and regeneratioo of 
new liver ceUi, is receiving sp<Kial atteotloiL 
The gross pathologic process varies from 
stogie large faregukr and iKxiular 
to multiccntric nodules involving the entire 
liver A third, less common, sclrrhouf fonn 
has also been observed. The tumors are usu 
ally deep seated ami do not present the uro- 
bllicated superficial mosses seen with mota 
static lexkms to the liver 

Clinically there is little to support difiCTcn 
Ual between cell types though 

liver ceU carcinoma Is gcDeroIIy the roost 
rapidly progressive. Extrahepatk metastasis 
occurs in ^ porb of the ix>d> the most 
frequent sites being the lung, bmph nodes 
and hepatic vein. Survival with dtber typo 
beyond one >-ear after diagnosis has been 
made by laporotEony or punch biopsy is a 


tectomy offers the only hope of core. Ren> 
tioa of the gross tumor and surrounding Iho 
appeon to prolong life in some pttienti sod 
several cures have been reported The opov 
tive mnrtnlJty is high, up to 2S per coi, ud 
nirvlval from one and one-half to sevoi 
yoan has been reported in 42.2 per ctat cf 
forty five patienb Of the twenty-ej^ ja 
tienb seen at the Columbia Prcsbjteriaa 
Medical CeoteB- only one has surviW, di 
patient had partial nepatectoiny at the sgc 
of thirteen yean and mis wefl for lii 
yean. Isolated case reporb continue to ap- 
pear but fmv patienb survive for five yesn 
followtog operation. With progress to 
detcetton and technical facility these resultj 
can only improve. 

MctHstntJc carcinoma of the ll^-er it ii 
common u finding in the hunily of oeopUstic 
dbeose os primary cordaoma ii rare. The 
reason for this b twofold One, the Ilm 
filters the blood and lymph return from so 
organ complex which has a hl^ totmiic 
taddence of neoplastic diiooso and, two, tb« 
Ifver provida a superb medium in wbiefi i 
tumor embohis w4l] grow Cositeqoepilj 
liver metastases frofn n^gzunt turnon 
tog from the goitrointestinal tract, the a 
trahepatic biliary tract and the panaeof an 
c om m on. The routes of spread are ossentiafly 
three to number 

Tumor emboli gain access to the portal 
system either ihrwgb venous invatloo of 
primary tumors arising to organs drained bj 
the portal system or by direct tovoston of the 
portal s>'stem by hnaon arising in, for ifr- 
stance, the genitourinary system. Tumor aa- 
bolJ which gam access to the liver via tie 
hepatic artery are firequeoUy derived frwB 
metastatic or primary maBenant tumors fa 
the hmg. 

Tumor cell transport via the portal I)-®- 
phatici in a pure state b rare. However the 
combinatioo of venous and lymphatic trans- 


port is common 

Tumor celi invosioa by direct ertmrioo 
Into tbo liver is uncommon since the cap»d* 
of the liver teems to offisr an effecth-e bir 
rier Even though this mode of spread is 
rare, collective evidence suggesb that direct 
tovoiion when seen b usually from neo- 
plasms arising in the g«nMa ftflof or stco- 
ach and rarefy from the kidney adrsfa* 


made by lap^tomy 

th" pranil time, radkal putlal hep. 


giand, colon, esophagus or pancreas. 

The dUgnosb ^ a raetastntic tumor to the 
fiver must be suspected in every 
under tovejtigatkio for malignant disease 
elsewhere to tbo body An enlarged Ib-er 
with or without one or more Ann m***o*» 



Diseases or tiie Liver 


799 


ated fluid mB> occur Lcukoc>-tuili is 
imiaDy miuinul and the percentage of poly 
roorpbonueJear ccUs rarcl> exceeds SO Lher 
function (cals rarely sbov, significant oltcrra 
tion 

Tieatmcnt Tlw major objectives aro do 
compreisiou of tho abscess cavity preven 
tion of local bacterial Invasion and riddance 
of viable omeboi from tho individual as a 
wbole. 

The drug of choice in amebic hciiQlllls 
and amebic liver abscess is chicjroquine in 
reconiroendcd dosages of 0^ ^ by mouth 
daily for two clays, foUowcdf by 0^ gm. 
ciaily for twxj to three weeks 

Aiacea cavity decompression sltould bo 
accomplished by trocar puncture and osplra 
tiocL Great care should bo exercised to Intro- 
dnee tho trocar (hrougli tho citraperitoncol 
rubdiaphragmatlc route and to prevent anv 
bactcriil conttunination If It seems juitiBca, 
the cavity may bo irrigated with a suitablo 
broad spectrum antibiotic and c^lonxiulnc 

Flaaliv the prinuiA Infection must be 
treated by a course of any of tho occcptcd 
SDtiameblc chemothempcuUc agents of 
which Diodoquta Is perhaps most commoo. 
Properly treated omMic hepatitis and he 
patic ahscesi have, on the whole a good 
pmgDOsls. 
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bacteria on tn vitjo culture U tben admin- 
utered fj’jtemicallv and locallv into the ob- 
iceu ca\it) 

Incision and drainag© should be canictl 
out m the solitary but not the multiple^ 
abscess group for adequate drainage of the 
latter can seldom be ochiirvcd and In an\ 
such eitemivo attempt at hepatic drainage 
the danger of hemorrhage would be formi 
dable The course of the hidsioo and sub- 
sequent dratnagt tract shoqld never tra\'erso 
the free plairal or pentoneal cavities be 
cause of possible spread of the infection into 
these free spaces If the absceu cannot be 
drained via the tofradiaphragmatic retn>- 
peritonesd route the operative procedure 
should be staged, during the first stage the 
peritoneal or pleural avenue of commiinlca 
tion is obhtenUed cithet bv suture or pack 
ing, at the second stage following toBnm- 
roatory walling off of the area, the abscess 
is entered and drained- Diaznoidc needle 
aspiration should be reserved Tor erploration 
under direct vudoo at the time of operation 
Pcfcntaneou* needle aspbatioo ifawold be 
avoided beenuse of uncontrolled pleunU or 
peritoneal conUmhiaboo and should be re 
smed for the rare cutaneous pointing of on 
abscess 


AMEBIC AB&CEA5 OF THE LIVER 


Amebiasis is recogruaed as a common dl» 
ease In the Tropics and a less common but 
nevertheless si^iiBcant, disease in the Tem 
peratB Zone. Since its Identification bv Losch 
fai 1875 studies have established the prob- 
able incidence in the United States os 10 


per cent of the popuktlan This figure prob- 
ably high for the northern sections of the 
country and low for the soathcro areas es 
tsbliihes an incidence which makes the dis- 
ease of load importance. 

The frequency with wbkh omebit abscess 
of the liver occurs following prrmarv colon 
infestation Is imtnown, however in 1945 
Pavno reported a greuter than 50 per cent 
faiddcoce of hepatitis and a 3 per cent toct 
dence of hepatic abscess in 1000 patienu 
with amebiasis* Amebic abscess has an unes 
olained pr^cction for young male adults 
Pithoecrteus. Enfamoeba hittolyfica tmv 
the upper gastrointestinal tract foDow 
STtapK & In the dM 

die omdxi 'vlU 
end, foUowfag dlvi.^arri« 
li» im-iiii-o metncyiHc 
W^DnrfnS the ln'*»ton rf Ihe onl™ 
vewni brjneba nuy bo tolled 
‘ .Sr wm be tremported to 




the Uver through the portal svstem. Tbertv 
tbe described pathologic process is that a( 
thrombotic ocenuioa ^ the smaller \enalo 
bv fibrui-etuueshed amebas. Sobseqoni 
ischemia of the vein wtiU phu the pro- 
tcohtic enryme elaborated by the asn^ 
will destroy the vein wall and grve the 
ameba free access to invade and destro) the 
Uver lobule This eailv and frequeath nailti- 
focal Invasion of the liver gives rise to the 
dinicai diagnosis of amebic hepatitis. Uid 
further Invasion and prollfcratkm of die ia- 
trabepatic colonics focal areas of complete 
necTtsii wdl form and give rise to the liver 
abscess Tbe abscess is usual!) located m tie 
dome of the right lobe prob^v ss s result 
of the predominance of right coloo blood 
return to the right lobe a^ the usasl b- 
festation of tftc cccum and ascentimg colcn. 
Tho absceu wall thickness usualh reproeiiis 
tbe raplditv of destruction, with the thkiff 
more fibrous wall confining the slower de 
structlvo process. The absceu cavltv is filW 
wrilb a semifluid matexial made up usnaDv » 
c^Dulor debris and old blood. In the hiv 
abscesses, free floating omebas are rare ^and 
a poslUve diagnearts must be obtained fn» 
WTill scrapings. In the nnoUer cavities, sme- 
bas con frequenUv be seen in tho ’'chocolate 
pus ' Cultures for bacteria are ususBv 
the , 

Tbe natural course of an abscess, n 
lowed to progress untreated, u evpansko, 
destruction and rupture Into the sdjac^ 
anatomic areas Invaslan through the dti 
phragm mto tho lun^ with occnskJoal 
sequent evacuation through a bronchns, » 
a comiDcai compilcatiOQ 

Symptoens. As previouslv iodicotei 
acute hepatitis stage if uninterrupted ^ 
thereps mav merge imperceptibly 
absew foraiation, and, as expected, there 
are svmptoim coinnxia to both. 

Tbe patient nsuallv complains of 
malolso weakaeu and a pro^«rion of n£« 
upper quadrant discomfort ranging tnjm 
vogue h«vtnesi to severe pain- The 
mav radiate to tho shoulder but this is not 
B prominent fcatura There mas be no pt®* 
vioui history of d>setiterv 

Wei^t loss fever and profuse sweaty 
oro commoa eoriy findings. Jaundice i s 
frequent The lH«r mav be sJj^Ov enlorgru 
and ihghtlv tender on pressure. Perhaps co* 
of the most important findings is that « 
elevated dhiphragm wiUr eithw reduced 
hlUtv or fixation. This may be ossociatre 
with an actual bulge If an abscess is 
Local ixed. pleurisy with or without osso^ 
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T\vo ductal uiually lead the ox 

temal »ccrction of the pancrcai to the duo- 
deoum, although variations ore frequenL 
The mahtr duct, or duct of Wiming, counc* 
through the tail and body neck and part of 
the head of the gland to enter the duodo* 
num at the ampulla of Vatcr in close connee 
tioD with the orifice of tho common bllo 
duct The major pancreatic duct and tho 
bile dnet join and share a common opening 
into the (hjodenum in approximately 70 per 
cent of human beings. In many of these tho 
two hi mens are separated by a septum to 
within a few milUmotcrx of the common 
opening. In other individuals tho openings 
are separate although dose together Tho 
minor pancreatic duct, the duct of Santorini, 
arises In the hoad of the pancreas and usu 
ally enters tho duodenum separately prox 
inmd to tho ampulla of Vater Variations In 
tho minor duct are common, it may connect 
freely with the duct of Wlnung within the 
pancroat, it may bo absent or it may ba of 
sQcb prominence that It appears to be drain 
ing most of tho pancreatic luice. Tho distal 
part of the common bile duct may lie b»> 
tween the panCTcas oikI duodenum, or actu 
ally may pass through a portion of tho b«d 
of the pancreas. In any cose it is so closoly 
applied to the pancreas that turnon and 


occasionally Inflammation of this Mitioo (d 
ibe gland may block It and enuso oDStructfvO 
jaundice. 

Microscopically the pancreas consists 0* 
glandular alveoli dlitributcd in a racemos^ 
^bion about ductules Tho islets of Ljngcf 
bans oro scattered throughout, they occtii" 
in greater concentration In tho body and tad 
of Dx> pancreas which probably accounts Sai 
tho fact that about 75 per cent of islet ced 
tumors oro in this region. 

The pancreas Is both on oxocrlne and 
cndocrino gland. Its exoaino secretion pai^ 
creatlc julco enters tho duodenum via th® 
pancreatic ducts and provides enzymes fc^ 
digestion of foodstu^ as well as alkali to old 
In neutralization of add chyme. Its besf 
knoNvn Internal secretion, insulin, is Impoi 
font In tho regulation of carbohydrate mei- 
toboUsm. 

Pancreatic juice Is a colorless, odorless 
alkaline fluid with a pu of 8J) to 8J IP 
specific gravity varies between L007 and 
1 042, b^g increased after stimulation tba^ 
results In sccretiOD of juice contnlnfng nititi' 
gCD and, hoce, protein and enzymes iP 
great coDcentra^o. It Is decreased aftei’ 
stimulation that results in juice containing 
little nitrogen. Its alkalinity is due to iP 
content of large amounts of bicarbonate, tfa® 
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JCHH ilcVlATTEB WaUCH, l/lC o/ A doctX U « S/IUOurtlB bJu f™ 
Tarlio CaOfgt utualed in ihf aly of hi$ birth, to Ruth \Iedkcl Coflfff * 
r«vtaed hi* lurntcai trelninf at th* Mayo Clink: xchtrt ha rtmained to 
come the Chief of a mrfcical tocikm 

Gtorcx Aabo IUia.K».sECx. el*o the ton of a phjfwclfln Tttvrrted to 
placo after recmictnn he Itberal bju end medical eduesiicn et 
Vniotrtiiy lit ehote to do uresduele icwk fn phytidosi/ to ptr^cre hieutift^ 
hit turgkal trahmg 


The pancrea* i* an elongated gUnd ritualed 
rctroperitonoaHy and Mno tranjvcmd\ be 
hind the ftcsnach. Iti lengm variei from li5 
to 15 cm., iU breadth from 3 4 to 4 cm. and 
it* thlcknou from 1.5 to cm It* weight 
range* from 70 to 115 ^ For deicriphve 
purpcae* it can be divided into three part* 
oanwiy the head, the neck, aiul the bod> 
and tail The bead wmfonn* to the concaWtv 
formed by the duodenum, widi which it i* 
in contact The neck i» a »light narrowtog 
of the gland where it He* anterior to the 
superior mesenteric vo**eh The body taper* 
towurd the left to form the tad 

The relatkuuhip of the pancreas to sur 
landing itructurei U clearly *1^ in Fig 
When the abdomen is Erst opened, 

^ fhe tnmsverse colon and ohso- 
‘iiviRoa of Iho 
“^cdlc omra^MoAA-od by rrtn^ 
«««« colon downward and re 

bo «P»«> b> 


of the castrobcpotic omentum and 
of the jtnmach downward. The toil » t^ 
poncrea* loochfii, or nearly 
spleen In a sufBciait number Q* 
that core must be token to avoid iojan®* 
it during iplcarectomy 
The ipaco boundx^ by the pancica* ^ 
terioriy the mstrohepatic ornentm^ stomw 
and gastrocolic omentum anteriorly 
tnmsver*© colon and mesocolon inxenoriv 
the omental bona, or les*er perito^ ca>iO 
It conruDunlcate* normally with 
peritoneal cavity by the fwamm ^ 
tow which lie* behind the portil .1 

mon bile duct and hepade artery 
blood U supplied to the paoa^ ^ 
hranche* from the vascular auastomOJM 
the superior pancreaticoduodenal 
from above and the inferior panerejticoa' ^ 
denal artery from bclmv The latter coto^ 
between the head of the mneretu 
thjodenum and branches itrom the 
artery which coarse* from right to l«^ 3 

the rjperiot bwder of the body and tau 
the gland. 
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Traumatic Lesions and Pancreatic Fistulae 


Qr r^imrt nnHo] evidcnco ruggaU that H uiuy 
be formed by alpha ccllj In iilctj of Laugcr 
ham. It hai been theorized that tho rooion 
for the nirprlilngl) low requirement for in- 
sulin after noncrcatoctoro> U that tho hyncr 
fwHor glucagon, hai been oUm- 
fant^ along with endogenouj iruulin 
Dogi maintained by uw of Inzulin after 
poncreaiectooiy do poofb ^d ihmv fatty 
Inflltratioo of the liver Tmi dUordcr of tho 
metabolism of fats Is proNcated by tho feed 
ing of raw pancreas and, to somo extent at 
least, by feeding pancreatic julco or such 
lipotropic agents os cboUno and methionine. 
Altbougb controversy eristi ns to tho roe<d>- 
nn'em invol\*ed and tho importanco of the 
pojtnlated pancreatic hormone (Upocaic) in 
this regard, it Is clear that tho pancreas in 
soiao way participates in regulation of the 
metabolism of fat Evidence has rwt yot been 
fotind that a similar fatty infiltration of the 
liver develops In human beings after pan 
createctomy 


ANOMAUES OF THE PANCRJUS 
Annular Pancreas. The ventral onloge of 
the pancreas on rare ocentioni foils to fuse 
with the larger dorsal onlage. It then de- 
veh^ tndepoidently and oomes to surround 
the second mrtlon of the Hufwbi-niim as a 
drcnlar and, sometimes, constrlctiQg ring 
This abnormally placed pancreatic tissue bos 
been reported tn be the site of pancreatitis 
and to conse obstruction of the common bile 
duct but the most frequent way in which It 
prodncai symptoms is by causing obstruction 
of the duodenum. Duodeuol obstruction 
may be evident in the first days of life; but, 
more commonly patients with thii disorder 
reach adnlt life before requiring treatment 
The lesion appean to be asymptomatic in 
many persons. Obstruction of tho duodenum 
can be corrected easily in some paUents bv 
careful division of the constricting ring 
iti lateral side, followed by suture 
®it surfaces of ectopic pancreas In 
patients, the condition can be better 
treated by gastroenterostomy or duodeno- 
Of these last two operations, 
performed retrocoUc 
^iyprobably Is preferable because it is nwre 
to avoid the complication of peptic 
ulceration, which can fallow gastro- 
and because it should provide 
(hainage of the pronmal portion of 
w duodenum whDe not interfering with tho 
hmetion of tho stomach. 

Panoeatk Heterotopia, This Is tho pres 
of pancreatic tissue outside Its osua] 



Fi«vrO 2 Sodaie of hetciotopJc poocreatijs tinuc. 
mcasoilng lAby 1 by 0.8 cm. In the antarlor wall of 
duodenum Inuncdiilely below the p^kinis. The mass 
kaAod UU a fibrocu gnwly at ctperstiao (^>8a^ 
J hlj Suraknl Diseases of the Puxreai. In Walt^ 
\V t Lewis Poctice of Suryoy voL 7 P Pilar 
Co.) 

locatioo and without continuity with the 
pancrens proper A total of 471 instances had 
been reported in the literature up to 1W4 
Hclerotopic pancreatic tissue may occur in 
the walls of the duodenum (Fig. 2) stom 
ocb or lehmum, less frequently it Is seen in 
the gallbladder splenic enpsuio cu' Ileum or 
in ileckoTs div erticnhinL The tissue usually 
presents Itself os a liuglo, firm, yellow or 
white, opaque, lobulated, round or irregular 
node with a granular surface Typically this 
misplaced tissue mav range from 1 cm, to 4 
an. In diameter Vague digestive symptoms, 
or symptoms suggestive of gastric or duo- 
denal uJeer or of cholecytiic disease, may be 
associated with heterotopic pancreatic tUsue 
and apparently have often been rellevod by 
reraov^ of the tissue. 

TRAUMATIC LESIONS OF THE 
PANCREAS AND PANCREATIC FISTULAE 
Injtine* of the Pancreas. The pancreas is 
infur^ but rarely because of its anatomic 
situation. It Is protected posteriorly by the 
spinal column, tho lower riba offer it a 
certain degree of shelter anteriorly and it is 
shielded by the stomach and other viscera. 
Tramna severe enou^ to fn|uro the pancreas 
usually produces injury to other organs of 
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«sact concentration of whic^i depends on cephalic phase of pancreatic secretioo a fl 
the rate at \vhlch juice is being sealed clo« the same mechanism for gutric lecre 
The rum of the concentrations of chloride tlon Pancrentic juico lecreted ia tespoosB 
and hJcarboaato ions it cooitant and na^\ to tham feeding or stimulatkio of the \-3ffs 
the same oi the total base in pLtima. M nerves ii ipan^ viscid and rich in €n 2 )nia. 
extremely decresied rate* of secretion the Aod plac-etl In the duodenum calh fottlj 
bicarbonate nwy edst in the same coaoentrd profuse secretfon of pancreatic juk» 'fthkli 
tlons that it do« in plasma, whereas it may ii relatively poor In enzymes bat of consid- 
rcach more than 140 mEq per liter at faster crabJo volume it contains bicarbonate a 
rates of secretion Sodium and potassium oc great concentration, 
cur in coocentrsUoos equivalent to those in In 1902, Bayliss and Starling citracted % 
plasma. The juice contauu a coatidorablo substance from the nrucow of the nnall ia- 
aroount of protein, with which tbc emcvme* testine which when given intra^-^JocaK 
are anociatod. stimulated secretion of vvaterv pancreatic 

Pancreatic jxdce contains proteolytit amv luico jxxir in enzymes. This was the fint 
lolytic and lipolytic eazvmet Trvp»in, prob- Imown hormone and was named lecretia. 
ablv a combination of two or more eozymei. The validity of the concept that It is » 
is secreted in the inactive form of trvp- herTTsoae has Ivcn amply pioved since. Oae 
sinogen which Is activated bv contact with adequate stimulus for release of secretia h 
enteroldnase found in the sroall tntestfae a decrease of the pH of duodenal cocteots. 
This trypsin group of eaivtnes can reduce fa the dog, the pu mml reach -bO before a 
proteins to peptida Pancreatic lipase splits verv active reoponse U obtnlruai Products of 
tats to ^veerin and fatty acids m tbc pcs digestion of protein, falSv fatty acids od 
eoce of ode salts fumislfed by the Uver soaps when intttxiut-ed Into the smaD intet' 
Pancreatic omvlaso splits carbohydrates to tine stimulate fimv of o pancreatic pdee 
maltose The optimiU pa for activity of all rich to enrvines Products of digeftkffl of 
three eazymes Is more than 7X5 As Ilttie as carbohydrate are leas active to this regard. 
10 per coot of the normal quantity of pan Id 2WJ Harper and Raper Isolaied froo 
creatic Juice stiffic-e* to permit nonisaJ dices- duodex^ mucosa a second substance wtki 
tioQ. tod absorption of food, CkimpTote they named pancreoryinin. This caib fordi 
removal of the gland to dogs and man is the secretion of pancreatic juice rich lo «>■ 
uittoIW but toa^cabK not always fol ryroes when it is given fntraveaouil) E'h 
lowed bv iropoireo digestion and absorption, deoce novv favott the concept that psn- 
particularly of fat and protHu- The reasoo creoxv'min is important to the pancio^tic 
tor the iaci of tbu deficit in soow patients secretory response to food. The prtseoco or 
after pancreatoctoioy is not understood, relative importance of nervous reflmes be- 
Steatorrhea resulting from defldenev of pan fwoen the small totesttoe and panenaato 
creatic Juk» often can be controDed bv oral stimulation of pancreatic secretion b> food 
administration of poncroatic extracts (pan cannot be assessed vvith certainty at present 
creatto) Total pancreatectotnv U followed nj 

Pancreatic Juice also contribute* to tbe diabetes unless insulin Is given- The reb 
ncutrolizatkHi of chyme entenng the doode- tlonship between the pancrefti the adr®^ 
Dum from the stomach, sharing this function cortex and the anterior pittotary gland to tho 
with bile tod luccus entericui This is of regulation of carbohydrate rD^Ixilton 
great importance for two reasons the en- to spontaneously occurring diabetes t* ® 
■^^rrtes in intestinal and pancr^Uc Juice grent importance S'iiSce it to say tlwt^ 
fuucticBJ best in to alba l ine envirojiineot and sulin, fomsod bj tho beta cells in the 
peptic ulceration of the duodenum, a Ubell of Limgorhans to the paftcroas cootrob *he 
iiood when iuch neutralization U preveoted, hvpcrgKcerala of ordlWy diabetess and ot 
\s contitilled if neutralizatton is effeictive. the dheftetet which foUenrs poncreatectDOiy 
Eiperiments carried out jatocipaliv on Poradoricallv as Httio as 15 to 30 units » 
aoci todicate that seoretion of pancreatic huulin dailv uxuaHv controls the diabe^ 
am bs itunoktod by sham feeding after p*uicrorttectom> to man. These ‘3'^-“^ 
f^hnllc phase) and by the powBCo of ties are much loss than thoiQ often requ^ 
or ado to the totestto* (fotcsttoal to control ipontaneoush occurring 
ioooimn phase of pancreatic secro- A hyp<Jrgl>ccmic slycogenoly-tio f^tor caltfO 

i^een detoonriroted, that is, food glucagon also con he ertiacted from 
the stomach does not sttmuUla creatic tissue Its staiiu ox a hormoD® ^ 
Vagotenny aboJishc* tbo it» physiologic toiportanco remain^unccrtrio. 


phase) A 

tioohax DC 
limited to 
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pUcd equally to the pancreatic duct in a duotlraol or p*Wc “ «f 
vva\ that ihould eliminate anv dlffcrcnUal clmion may bo Included in tfw differen^ 
niiurc between Uw tu-o i>ttcim. Recent diagnotls the clMcrentiaaoo between th^ 
cadence indlcatci tlut bile in the canine dlscaic and simple acute cholocj^UtiJ whicli 
pancreatic duct at ph>’siologic prewure* docs so often accompanies it, is usually the metft 
not CQoso poncrcatitli. Obstniction of the pressing problem 

pancreatic duct In fasted animals produces The presence of acute panenatitis must 
of the pancreas and prompt increase bo suspected in an> patient who has ^dden 


in values for scrum amjlaso but does not 
prodace the severe pancreatitis seen dlnl 
cally 

If dogs ore fed shortly before the pan- 
creitio ducts are lifted, severe pancreatitis 
usually develops. Obstruction of the flow of 
pancreatic juice in the presence of an ac- 
tb-ely secreting gland apparently cun cause 
psncrcatitis. /Ut^xigh Ugntion of pancrcullc 
arteries or veins oloM does not cause acute 
pancreatitis such alteration of the pancreatic 
blood vessels, when combined with obstruc 
don to pancreatic ducts results In severer 
acute paiKmadtis than that caused by ob- 
struedem of the ducts alone It seems likely 
that vascular factors can bo Important in 
the progressioo of acute poncreatitU. Cases 
of pancreatitis occurring in the presence of 
obsbuctloa of a common channel b> a stone 
at the ampulla of Vater have been reported, 
but absence of such obvious mechooical 
obstruction is conunooer Edema and spasm 
of the sphincter of Oddi have been postu 
lated. Ample evidence in H uman beings and 
In dogs snows that such spasm con occur 
in resposiio to a variety of drugs Alcohol, 
c omm ooly linked with pancreatitis In 

cases. Is especially active in thJ« regonh 
Once the Jl eShdjUlbed, pan rri»aHr 

oaxyroes often exude f rom the gland into 
the peritoneal cavity Lipase hydrolyzcj 
UOT-by fat, producing necrosis of the fat, 
which Is grossly vislblo os whitish spots 
consisting of salts of fatty odds 
Acute edemalotu pancreatitis. This form 
of acute pauaxatitli tvpIcaDy is manifested 
w an attack of severe epigastric pain uiuaily 
mmed throuj^i to the Wk and often fell 
m the scapular reglonj and lower part of 
t^ moral. As already mentioned, many of 
these patients have gaHstooes os well and 
Previcmsly may have experienced the tndl 
^doQ and colic cbaiaderiitic of this dls- 
JanndJee, if it occurs. Is usually 
tran^t and seldom severe. Nausea and 
vomitog are common and epigastric tender 
OCM B virtually ahvayi present Leukocvtosii 


onset of epigastric pain often suggeiUve of 
hflltiry colic or acute cbolecyilltis, which per 
silts for more than twenty four hours. Tbo 
prcieiKo of this typo of pancreatitis formerly 
bccamo known vrith certainty only after the 
swollen, tense pancreas andi, often, regions 
of necrosis of mt WTre seen at laparotomy 
Now the presence or absence of acute pan 
crcotltii can bo learned with conslderablo 
certainty by a determination of serum 
omylasc, the value for which will be iii 
creased when the disease is present The 
activity of serum lipase requires longer to 
measure. Increases 0 >oro slowly but remain* 
Increased longer than docs the activity of 
serum amylase. Measurrment of serum 
araybuo is an e.rtTeinely Important test that 
can be done quickly and should be per 
fonned whenever acute pancreatitis enters 
the differential diagnosis. The test u not 
absolutely specifla Moderately elevated 
values COD occur for example, with acutely 
perforated duodenal ulcer 

Surgical treatment has been tried during 
the acute phase of edematous pancreatitis. 
It usually nas consisted of proc^ures such 
as cholecystostomy cholecystectomy and 
perhaps drainage of the common bile duct 
and the placing of drains in the region of 
the pancreas. Data Indicate that a much 
lower mortality rate is obtained by avoiding 
laparotomy at this stage of the disease and 
planning later study of the biHary tract, with 
subsequent surgical correction of such le 
lions as cholelithiasis choledocholithlasis 
and cholecystitis after the acute process sub- 
sides. Thus, current opfnion favon medical 
treatment of acute edematouj pancreatitis, 
a fact that renders accurate diagnosis doubly 
Important 

Speafle m ea sur e s that have been found 
useful include (1) For relief of pnin, tbe 
use of nitroglycerin in a dose of or 
grain is wtmtn a trial However opiates are 
usually needed. Bilateral blocking of the 
splanchnic nerves with procaine hvdro- 
cnloride '■ ^ ^ 'v 


y M U* dirato. Altliough penetrating mmo to occur (2) Nothing i, given by 
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juch jcvcrity aj to endanger the patients 
life. A number of penetrating wounds, 
caused chiefly by gumbat or stabbing, have 
been, reportei The pancreas can be injured 
by Donpcnetrating wounds such as those 
caused in auto accidents by compression 
against the ste erin g wheel In several of 
these victims, the poocreai has been sutured 
and recoveries ha^ been reported, it is lel 
dcwn that injuries can be diagnosed with 
certainty by symptoms manifftrted by the 
patient Evidence of ihocb or intra abdoml 
nal hemorrhage is the usual indication for 
abdominal osploration in these patients In 
an eipJoratlctti of the upper portion of the 
abdomen after any type of injury one al 
ways should ascertain that the retroperi 
toneal portion of the duodenum oad the 
pancreas have not been in}ured. After sutoro 
of the gland, drains should be left to allow 
escoM of tlw pancreatic fluid from the In 
jurod region. 

If the main duct has been severed. It may 
be possible to rectmstruct it over a T tubo 
the adjacent tissue being approximated 
around the T tube with interrupted silk 
sutures The T tubo should be left in place 
for about three weeks In some instamn of 
injury to the bod> and tail of the pancreos, 
resection of this port of the gland wlU offer 
the safest solution to the problem 

Pancreatic Futulae. Vlost pancreatic £*- 


tolae follow the drainage of pseudoevsts, 
stab wounds or gunshot wounds of the upper 
part of the abdomen or sargJcal trauma to 
the pancreas. Partial pancreatic flstulae gcD* 
eral&y dcse spmxtaneou:^ although this may 
reqoiro months. Conservative measures 
sh^d be tried unless the patient is loslDg 
an abumlng amount of pancroatic juice. The 
julce often can bo collected by a catheter 
placed into die fistulous tract and attatied 
to n bottle or a rubber bag Once the fistula 
is well estiibUihed, tbopaiKareatic juice often 
becomes clear and su^riently inoffensive so 
that the patient can drinl it, thus avoiding 
the sequelae of constant lost of fluid and 
electiSi>tes. Surgical treatment occasionally 
becomes nocesiary when conservative melh 
ods fail. If die fistula is from the tall or 

Wv thU portioc of the pancreas can bo 
rwaily TU. itopW way of 

*0 aitulj. On *e oier hana, « 
i, m nxcMiivo infl;nam«toTy r~cHan 

(bo attain. 01 if the Ulte I* ^ Ibo 


INFI-VMMATION OF TOE PAhCUEAS 

Acute Pancrcautu. Acute parKretwif^ 
apart from the specific type which nuj «rv T 
with mumps ma> bo divided into two vsric 
tics namely acute edematoos panaeattfis 
and acute hcmonhagic pancreatitis. The hi 
ter and less conunon t^ Is a futminstog 
pxocesj which frequently progresKi nnidlj 
to necrosis of the pancreas and death u tie 
patient The former and more cotnmcB 
variety often is accompanied by cholecystic 
disease and has a lower mortality rate. Acerte 
pancareatitis boi been obscA-cd at all igu 
from two to seventy-seven yean, althoo^ 
most patients are between thirty and fifty 
years of age. As a rule it occurs tpootaae 
ousl> but it con follow trauma to tbs abdo- 
men or surgical operations usually those la 
which diiswftlon was performed in the re- 
gioo of the pancreas. 

Factors suggested as possible canses of 
acute pancreatitis are numeroos and bdode 
Infection obstruction of the pancreatic find, 
chemical irritation due to reflus of bfle or 
duodenal contents into the pancreatic duds! 
system, autolysls due to actlvatioo and »• 
cape of enryroes into the ^and, kx al vy - 
r adar disturbances aod allergic phenoiryc*- 
At present, Jt Is fair to state that the evad 
cause of pancreatitis Is not faunvi^ The cc& 
monert theories predicate ohstruciion of tbe 
pancreatic duct and passage of bile into 
the ductal system. Usually the major pao- 
creaUc dujct and the common bile oaci jf^ 
shortly before thov enter the duodenum sm 
share a common channel of variable kngm 
On anatomic grounds, edema, spasm w tlM 
presence of a small stone at ti» papilla ot 
Vator could obstruct both ducts ai^ 
channel throng which bile could enter too 
paaKieatlc duct in 30 to 70 per cent of ^ 
sons. The former figure was obtained by 
section and the latter by tests in which mo 
papilla was occluded and fluid injected into 
the bile duct by several investigators. 

Injection of bile and numerous other W 
tanti into the dogs pancreatic duct at pf^ 
fures sufficient to rupture tiny durfu» 
produces severe pancreatitis. It is difScoit 
to imagine how a dlfferentUl pressure 
cnou^ to force bile into the pancreatic 
could occur under ncamal drconutances. to 
the doft at looit, pressuro in the cocamou 
bile duct is usually a little less than tbrt fa 
the pancreatie duct The extremely high 
protsures that can occur with retiifag of 
vomiting are derived from an increase to 
general tatra-abdomlnal pressure and are sp- 
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njiiti-ua , \-omlUag, constipation and abdom- 
inal diiteation arc commcw. AJthougb *omo 
cpixodei may lost only a few boon, attacVa 
oltm coottnoe for u long os ten dav-*. 
Opiate* are required for relief OccasionaJly 
tbo pathologic picture of dcttructi\e cluonlc 
pancTCatitli li *ccn in patient* who do not 
gh-e a hhtory of pain 

SigDifleant nli>'ilail finding* coaiUt of a\>- 
ftftm trial tcncfemcs* without the boanlliko 
rigidit) seen to acute hetoonhagic pan 
croQti^ often decreased bowel sounds as- 
sociated with dlstmtion of the abdomen and 
occasionally enough )aundico to bo detected 
groaly 

The most valuable laboratory finding ts 
increased value* for serum ainyhse and 
lipase during acuto attach of pain, although 
it most be remembered that this phcaome- 
noQ may not be seen because so much do- 
stnictloo of pancreatic tissue may have oc 
curred late In the course of the disease. If 
edema in the bead of the pancreas i* *u£ 
dent to produce faundice, ^ ccmcentratkm 
of serum bilirubin may increase to 4 or 5 
mg per 100 mU the p{gzz>eat U priodpaUy 
of the direct-reacting variety Tho concea- 
tiatlQo of senim caJdton may decrease, as 
described previoosly and Cnuuient 
smia may occur DiagiKtfis in some patients 
is ifttipliaed when a roentgenogram of the 
iibdaii^ disdose* caidfic deposit* to the 
region of tbo pancreas (Fig 3) When ficus 
h present, oco may see dUatatloQ of some 
lo^ of smaD iatestiae. If tho gafibladder is 
*tiD present, diolacyitograpby may reveal 
evidence of cholecystic HiwiTa 
The progressive destruction of the pan 
and repeated attacks of severe patn 
Imu to numerous sequelae. Including dia 
bote* mr J Htus, steBtorrhea, malnutritfoa, pan- 
creatic ca ldfl rati on, abscesses and pseudo- 
cysts, and addictfoa to opiates. 

Specific medical treatment for the disease 
Is uninown. The measures used during acute 
attacks aro those for the treatment of acute 
^tiaeatitis. Between attacks patlexib may 
to v^aDy lymptomleM unless sequelae of 
tto di«nse have occurred. Tests should be 
“ado at intervals to detennioe the nreseace 
CT abs ence of diabetes Steatonbea, wb^ 
present, u*uaDy wifl be improved if a HW low 
c ontent of fats is combined with oral 
fi^jQljtraticm of pancreatiu. Alcohol dcQ 
P’^’oke* attacks in certain patients 
ahcmld be avoided. Every care must be 
to prevent addictioo to opiates, wbfdi 
*n too easily in this sJtuatioo and 
treatment most difficult 


Surgical treatment often offer* tbero suf 
feren much relief and there are many indi 
cations for Its use. 

Operafioiu on (lie btltarj tract About 
half tho patients who have relapsing pan 
creatitis have associated dlscaso of the oluary 
tract. Surgical treatment of the associateo 
condition often is followed by subsidence of 
tbo pancreatitis. A diseased gallbladder 
should be removed. Tho common bile duct 
should be aplorcd to remov'o any stones 
that may be present Drainage of the com 
men duct by a T tube for six months to a 
year results in suhsideoco of tbo associated 

K creatitis in many patients when the 
iry tract has been diseased and in about 
half fA tho patients who do not havo asso- 
ciated disease of the biliary tract. Ohstruc 
tlve jaundice persists occasionally and re- 
quires a sidetracking operation such as 
cfaolcdodvodu 0 donos tomy 

OpcTotioM to imprrme drmnage of fian 
creaitc fuice into the duodenum. Many ttir 
geons, stimulated by the good results re- 
poited by Doubllet and Mulbollaad, have 
employed spbincterotomy a procedure in 
which tbo sphincter of is severed, usu 
ally through a tronsdnodeud approach, after 
the papula of Vater has been identified by 
passing an instnunest through it via the 
common bile duct Most surgeons agree that 
altbongh good results often are obtained, 
Ea0DTe is not uncommon. It is understand 
able that sectioning the sphincter of Oddi 
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mouth durins thts acute phiue, an inhmctfon 
that ordinarily Ii enforc^ automatically by 
the anorexia which ii present (3) Con 
tinuouj ruction on a tube placed into the 
Jtomach help* control vomiting, oxay mini 
mile rti m ulaticm of pancreatic recrehon by 
add reaching the dvtodcnum and pmcnli 
dirtention of the intertinei as a remit of 
the ileus that sometime* devel^ {•!) Fluid 
and eletirolytic balancer are maintained bv 
aj^iropriate intravenous therapy {5) Ure of 
anticholinergic drugs has boeo ruggetted on 
the grounds that they can diminish pan- 
creatic secretion (6) Calcium gluconate 
dven parentmlly mav be lieedeti, since 
there is often an appreciable lots of caldum 
into the redou* of fatt> nccrodi The 
amount needed depends on the conctntra 
tion of caldom in serum, which should be 
checked periodically (7) It is well to keep 
in mind the fact that diabetes sometime* 
become* manifest and may require treat 
ment (8) Some mideoce exist* that anil 
biotlci ore beneficial in reducing the Ind 
dence of prohlems reiatod to secondary 
Infccticm. 

This plan of treatment, although logical, 
ii somewhat empirical Because acute edtan- 
atous pancreatitis usualiy runs a self 
limited course and groduollv subsides over 
a period of four to seven da)-s it is oot easy 
to asset* accurately the relative Importance 
of the modture* that have been tuggerted. 
Definitive surgical treatment of of 

the biUary tract, when this is present, carried 
out when the pancreatltu is quiescent i* an 
integral part ^ treatmeoL 

Actite honoTThape poncrea/ito This form 
of acute panereatltli may appear to result 
from progression of the edematous form of 
the disease or it may occur with dramatic 
suddenness without prior evidence oF milder 
panoreatitij The clinical picture is an in 
tensiBcatton of that seen in odmatous pan 
creatitii with more rapid progresakta of 
symptoms and with the adoed feature of 
profound shock. The mortoUtv rate 1* ex 
tremcly high and many patients die svithin 
twenty four hours of onset of the disease, if 
death occurs oarl> bemoirhage into the 
p^iacreas and a hemorrha^ exudate in the 
peritoneal cavity may be the principal patho- 
findtog*^ If the patient fives a few day* 
kfigar necrosis and gangrene of the pan- 
CTW even to a point of complete dastnic 
to, of t5» gUoa, are paramount Tho« pa 
toU furviving a few weala « 
to have abKMKs or 

rf ifaa paoOTOi wilch may com- 


munlcato with adjacent viscera. Ibe terua 
amylase is iiKTeased. 

Treatment of shock demand* inuiwdiitB 
attention. Correction of the decrewed blood 
volumo bv transfusion of fiberal amount* of 
whole bicxxl is most important Although 
some surgeons favor immediate kparotomr 
ivith drainage of the regtoo of the ptacresi, 
the majority favor noaoperstlve manage 
ment Many person* are in such poor ccodi- 
doa when seen that laparotomy would 
appear to carry a prohibitiva risk to tk 
padeoL Absceiie* or pseudocysts to simte 
tog patient* should be dromej at once. 'Ihe 
principle* of nonoperatlvo treatment are the 
same as those described for acute edemalcxa 
pancreatlti*, evith the added need for meB- 
ures to counteract shock. 

Relapsing Pancroitid*. In tftiTiw uaforto- 
nate persons attack* of ptnereatibs are re- 
current over a period of many yean «ad 
produce a clinicopethoiogic picture d^ 
scribed by the term 'relapsing pancrertlti* 
or recurrent poaKieatllis * Antoial expert- 
mutation todicatm that erirondy mild 
episodes of acute edematous pancreaddi esa 
b« followed by cotoplete functional and nw 
phobic recovery of tho pancreas, wbertai 
episodes of ordinary severity prodnee varv 
tog degrees of destruction of poocxestic 
tissue vdth subsequent atrophy and fibrosis. 
Repeated attacks of toflammatiaa, edema 
and even necrosis of pancreatic tissue po- 
gressivoly destroj funettoning panaeofe 
parenchyma, leaving a fibrosed ^ood which 
sojnetinies show* zones of cak&»tkin, ob- 
secsse*. pseudocysts or even enough deriruc 
tioo of the islets of Langerhans to cease 
diabetes. Males ore affected about six tfmeJ 
0 * often as are females. 

Ibc cause of rdapatog poncreetltis, hk« 
that of acute pancreatitis cannot be stated 
with certainty and the same factor* ore «»- 
sidered to be contributorv Alcoholic excefl 
is frequently associated with relapsing pan- 
creatitis and cholecystlo disease has been 
noted in about 50 per cent of the subjects- 

Tbe outstanding symptom during eiaccr 
batiottf c»f relapsing pancreatitis is pato ia 
the abdomen. It may oo mild but is usualh* 
erimnely severe It may be felt to any port 
of the abdoroen, but it ii charictcristi<iB\ 
worse on the left and typically extcod*. 
through to the left upper lumbar region- It 
is variously described as colicky cattiD& 
piercing or boring and its severity may le^ 
the patient to seet relief vainly fay aisraning 
ununial postures, doubling up to • duir of 
fieitog hinHelf around a piuovv Anorcsii* 
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Cystic Lesions 

tmn, displacing the stomach superiorly Tho 
cootents of pjeudoc>its are t)TlcaIIy thick 
and dark or reddish browm 
Eeteniion C)sts> True of the pan 

CTcas are characterized b> a lining of cu 
boidal or Icnv columnar epithelium and by 
the presence of dilated pancnatlc ducts 
within Of odfacent to the wall (Fig. 5) 
Thirtctai cases, approximately a fourth of 
Thigpens series ot pancreatic c>’3ts, fell into 
this category None of tho padcnti presented 
a history of trauma and gallstones or cvl 
dcnce of cholecystitis was present In less 
than a third at tho time of operatioiL E\i 
dcnce of pancreatitis >wis present in a third 
of the subjects, but it is difficult to say 
whether this was a cause or a result of the 
disease. Ten retendon cj-sts were uoilocular 
and three were muldlocular Thej varied 
from 4 to more than 20 cm. in diameter 
Fluid in these c^'sts is usually J'clIo^s' 

Cjstadenocius. These ore benign neo- 
phsms in which the cysts ore muldlocular 
and, of course:, lined with epithelium (Fig. 
6) Sevan occurred in Thigpen < series. 

C) ttadcnocardnomas. Four such lesions 
Were found among the fifty five patients 
with pancreatic cysts one of these was as* 
todatri with ben^c metostoiii at the time 
of exploradoo. Tm cysts associated with this 
tvpe of malignant tumor varied in size from 
that of a pear to 15 cm in diameter Allcro* 
tcopically the growths ivere predominantly 
papillary cystadenoesuxiDomas althougn 
t n ii e d in oiw were regions of squamous cell 
epithelioma. Needless to soy this variety of 


OP THE PA.NCREAS 

carcinoma of the pancreas Is extremely rare 
and is not to be confused with the common 
adenocarcinoma of the pancseas. 

Other Cystic Lesions of the Panacai. 
Thigpen s scries of fill) -five cystic lesions of 
tho pancreas was completed by two evade 
hcmandocndothcliomas and one of each of 
the following c>adc adcnocarciDoma of the 
(slots of Langerhons, cavernous hemangioma, 
dermoid cyst, epfdennoid cyst and a cyst of 
accessory pancreatic tissue. 

Symptoms and Diagnosu of Cyst of Pan* 
cTcas. A pancreatic cyst can become ex 
trenvely so grodnolly that the patient Is 
imavv-ore of it until he or his physician hap- 
pens to palpate the tumor which usually 
presents as a smooth, firm, rounded epigas- 
tric mass. Although symptoms m^ be denied 
in some Instances, there is usually a feeling 
of dgbtnms and pressure in the upper part 
of the abdomen or actual patn. An ante 
cedent history of trauma, or of symptoms 
suggestive of pancreadtls or cholemsdtis is 
Ukuy to be elicited in the case of^ pseudo- 
cysts, and symptoms of the lost-oamed two 
coodldons, wbra present, may ovenbadou 
the clioJcaJ plctsn. Aooreaa and consequent 
loss of weight ore common and phiils and 
fever sometimes occur with psevulocyTts. 
Jaundice is present m 5 to 10 per of 
patients who have pancreatic cysts. Steatnr 
rhea appears to be present rarely 

The mass is firm and rounded- It feels 
cystic, lies in the upper part of the abdomen. 
Is too t en se to allow demonstration of a fluid 
wavT^ Is typically not tender or only slightly 
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cannot Influence obitructlon of ^anarcetic 
ducts distant from the sphincter 

OperaitOHS on the pancrens la recent 
years iocr8ttsiQg]y more patients who have 
chronic rebpsing pancroatltli have been 
treated by resection of a portion of the toil 
of the pancreas and implwtation of the cut 
surface of tbo gland into a loop of jejunum 
made with the Roux en Y technique The 
puiwo of this operation U to permit retro- 
grade drainago of pancreatic juice into the 
intestine. In many cases there will be lev 
eral obstructions ox strictures of the main 
pancreatic duct as it courses through the 
txxiy and tail of the gbnd. To iadlitata 
drainage of as much of the gland as pot 
sible this part of the duct can bo opened 
throughout a considerable length. The re- 
sulting pancreaticojojunoxtomy then be- 
comes almost side to side (Puertow and 
Gihesby) Encoura^g results hove been 
reported to follow me use of this procedure 
in advanced cates of pancreatitis Abscessca 
may require dralnace, Pseudocyiti may need 
eatemol or interoaT drainage If the disease 
is limited to the tail and Mdy of (he pan- 
creas, vdiere considerable degrees of caldfl 
cation may oocor resection of this portion 
of die gland should be considerod. Total 
pencmatectoffly has been used for diffuse 
caldficatioa and oobearable pain The op- 
eration Is formidable and is attended by late 
compUcatiaoi which rarelv male it advis- 
able. 

OperaUom to decrease external ban 
crealtc secretion. Partial gastrectomy which 
results to dimtouticn of tM volume of pen 
creatic secretion, has been suggosted as 
treatraent for chronic rebpstog pancreatitis 
At present, data regardtog its effectiveness 
are few and do not Indicate that Che pro- 
cedure has moch promise. 

OperattoH to relieoe pain, Sphmchnicec 
tomy has beou performed to relieve pain 
and good resuhs have been reported by 
jooio observers. Our results wlln it hove 
been discouragtog. 


PAJiCREATlC CALCULI 
Quite different firooJ the caJdfleation 
oUch lomeUma occur, ta the imrcnchym* 
nf the t»Krvs, ta MMctatton with rehprtig 

^ to the Mooetta ducU. ^ ttoDa 

r _< \X«nhate ond to many respects 
to ^culi of the 

m.y voty ta dx. 


fttun 1 mm. to 7 cm. They may be rin ^ 
ox may be imiltiple to the extent of severs] 
hundred. 

Patients of all age groups are affected, but 
pancreatic calculi occur more commcoly ia 
patients who are between the ages of forty 
and sLcty years, \iales are affected three cr 
four tlr^ as frequently as females, n* 
ctiologlc factors are uninown. 

Although the toddenco at necropi) was 
thought to bo 1 in 1500 to I in 3X0, it h 
probably greater according to Soell end 
Comfort. 

Tbo symptoms may be mintmal or entirely 
absent hut usually follow the pattern <fe 
scribed under relapsing pancreatitis. Soefl 
and Comfort list the fouosving xymptoots ia 
order of frequency abdominal coll<iy palo, 
steatorrhea, diabetes mcllitus and, fre- 
quently Jaundice. The diamosii is cenfinned 
^ a roentgenogram of the abdomen. The 
treatment is surgicsd and consists of expo- 
sure and todiicn of the duct over the stooe, 
with removTiJ of the latter- careful expksratica 
of the ducts often teveaJs multii^ stooes. 
After removal of the stones, a anal! T tube 
should bo left fa the duct for tot) or three 
weeks There is rarely any drainage of pan* 
creotic fuice after removal of the tube. If pw 
cnchymal ctUdfication is associated, it maybe 
advisable to excise a portion of the gland 


CYSTIC LESIONS OF THE PANCREAS 
Pieudocyso. These lesions of the pao 
creas are defined as cysts having walls 
posed of fibrous tissue without any cpltbelin 
Ifitiu? (Fig 4) They accounted for tw enty 
four of the fifty five cysts of the paniresx 
studied by Thigpen. Ettoiogic faettw ^ 
believed to be pancreatitis, disoase of 
biliary tract and trauma. A history of trauma 
was obtained in four of tbo twenty four 
subjects and disease of the gallblsd<» 
pancreatitis or a luggattivo history cf 
was present fa nineteai of the remaining 
twenty patients. , 

In other series, trauma has been rcport« 
to bo a cause more frequent]) than wouM 
bo indicated by these figures. Development 
of a pseudocyst after trmuna to the tbdooiM 
may be an oxtromely slow process and 
months or even a year or more tna) p*** 
before the cyst Is recognised. 

Pseudocysts may range to size £ro® • ^ 
ctsottroeters to as mut^ os 35 cm. In diameter 
and are almost alwavs unilocular Such cyst* 
may present themsebrts through the 
hejMtic omentum, displacing the stomacn 
toieriorly or throu^ the gastrocc^ otn®' 
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riODUch or a loop of imall inlcitlnc. In 
r«xQt j^on, tho procedure of Internal drain 
age of pancreatic cyiti, 6nt done in 1923 
haj been practiced increoilngly and has 
glN’cn good results In ibo hands of many 
jurgeons. It Is espedaUy useful In truo cysts 
of the pancreas. Most pseudocysti respond 
well to prolonged drainage wltn or without 
marsupIallzatlorL 

NEOPLASMS OF THE PANCREAS 
Benign Tumors. Benign tumors of the 
ampulla of Voter aro rare. They consist of 
polypoid masses of tissue Nviiidi may r>ot pro- 
duce symptoms but whldi can cause 
biliary obshuctlon and jaundice. Tho sxir 
gron dealing a-lth presurned malignant neo- 
plasms of the ampulla of Vater should keep 
in mind the poiiihllity of the presence of 
these small benign polypi and avoid radical 
pancreatectomy Tor a b^gn lesion. 

Sarcoma Sarcoma of the pancreas occurs 
vrith extreme rarity results or ex dst on, when 
this has been po^ble, have been poor 
Caronoma. Cardooma of the pancreas U 
the commonest neoplaim of this organ, it 
constltuta 1 to 2 per cent of all carcinomas. 
Approximately 75 per cent of cardnotius of 
the pancreas originate in tbe head of the 
and only ^ ^ cent In tbe body or 
Symptoms and surgical management 
differ with the location of the lerion so that 
esudnoena of the^head and that of the 
mtinder of the <pancreas con be proBtabiv 
considered separately Furthermore, tbe 
cHnicil features of cardnoma of the head 
of the pancreas and of carcinoma origlnat 
Ing In tho region of the ampulla of Vater 
have so much In common that these two 
lesions are best discussed together 

Carcinoma of the head of the pancreas 
carcinoma of the ampulla of Voter 
Carclnotoa of the head of the pancreas and 
cardnoma of tho ampoUa erf Vater occur 
uioro frequently In males than In females 
*nd are commonest In tho sixth decade of 
hfe. 

Both these tumors are adenocardnomas, 
but carcinomas cuiginatlng from tbe ampulla 
or the papilla of Vater as well as from tho 
bile ducts are more likely to have a 
papOlaiy arrangement of cells and to bo 
differentiated histologically than are 
^®™o«nas of the pancreas Itself Metaitaris 
[yslonal lymph nodes apparently occurs 
earuer In cardnoma of the of the pan 
CTeaj than ft does In ampoUary tumors and 
“'^on of the perineural lymphatic vessels 


THE Pancreas 

is more common In growths originating in 
tlw pancreas Ampmiary carcinomas arc 
often soft, whereas carcinoma of the head of 
tho pancreas is typically hard. Cardnomas of 
tho h^d of tho pancreas usually arc accom 
ponied by Intense flbrosli of tho surrounding 
pancreas which may if tbe ducts are blocked, 
involvo tho entire organ. Biopsy often shows 
only fibrosis even wbCT cardnoma is present, 
on important point to remember during 
operations for this disease. 

Obstructive jaundice becomes the most 
striking feature of both cardnoma of tho 
head 4^ the pancreas and carcinoma of the 
ampulla of Vater and actually may be tbe 
first detectable sign of disease In lesions of 
the ampulla. In cardnoma of the bead of 
the pancreas, jaundice is usually preceded 
by a decline In health over a period as long 
as six months during which time the patient 
may experience anorexia with associated 
loss of weight and progressive weakness 
and epigastric pain often referre d to tho 
back. pain of pancreatic cardnoma is 
constant, it often ii described os nag^K or 
gnawmg and appears to be Intenrified at 
night may Iw absent in ampuUary car 
ciooma and wnen it occurs It Is often epi 
sodic at first 

Jaundice usually occurs sooner or later In 
association with cardnoma in either region 
and, at tbe time surgical intervention Is 
being debated, tbe problem often has re- 
solv^ Itself into tho differential Htu gnruti 
of Jaundice. Tbe pdnt of practiaal impor 
tance is to separate the patients who have in 
trahepatic jaundice, due usually to hepatitis, 
and who should not undergo operation, from 
those who have obstructive jaimdice, due to 
cboledxTchaJ stone or neoplastic obstruction, 
and who should have surgical treatment 

Points in favor of hepatitis Indudo a his- 
tory of exposure to the epidemic type of the 
disease or of prior blo^ transfusion, tbe 
absence of a ^pable gallbladder lack of 
significant pain, a predomhumce of indirect 
reacting bilirubin In tbe scrum early in the 
disease, positive results of cephalin-choles- 
Icrol flocculation testa and other similar tests 
which indicate parenchymatous disease of 
tho liver and the presence of some bile in 
the duodenum on ^odeoal drainage. 

Patients who have obstruction of the com- 
mon bile duct due to stono often give a prior 
history i^estive of cholecystitis or cbole- 
Uthiaili They usually have colicky intermit 
tent pain associated with chflU and fever 
that is different from the boring pain which 
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to and usually does not move with respln 
tloiL Unless the patient Is erperlendng on 
uttOidc of acute pancreatitis, me values for 
sertun amylase and Upato are usually within 
Dormal limits. Roentgenobglc examination of 
the ftp coach ustog barium reveals displace* 
ment of tho organ by the extrinsic 
When the head of the pancreas Is involved, 
widening of the curve of the duodenum 
often can be demonstrated by the same 
method. Caldnm in the wall of a pancreatic 
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cyst occasionally may outline it well on pith 
roentgenognuns of tho abdomen. Other 
cystic enlargements which enter the differ 
entlal Hiagrwvtti are cysts of the cmyntain, 
liver ovary Iddney and spleen. Esmtoo’ 
orograms and soanetlmes even retrograde 
pyrtogrephy may bo needed to e id o d e by* 
dionephrosis. 

Treatment of Panaxatic Cyau. The treat 
ment of choice for any cyit oif the pancrew 
is total excision, with preservation of w 
much of the normal pancreas as possible, u 
this proves to be impossible or to involve 
unwairanled rish to the patient, the ahena 
tlves are marsoplalization or internal drtto- 
age by anastomosis of the cyst to the stom^ 
or small intestine. Thirty-five per cent of 
afore-mentlooed fifty fiv« patients studi ed by 
Thigpen bad cystic lesions of the pancresi 
that could bo excised readily El idsin n is 
particularly important whenever possible in 
the cose of neoplastic cysts, since if the 
lesion is malignant, as some are, it represents 
the only hope of cure. 

Pseudocyiti respond to ertonil draina^ 
by mar jitp iaHTaHnn more readily th a n do 
true cysts. By marsuplallzatioD is meant 
evacuation of the cyst, exploration of it to 
rule out the possibility of a malignant lesioJ 
and suture of the wall of the cyst to the shin, 
leaving an opening about 2.6 cm. in diam- 
eter A large catheter is sutured fa place to 
Insure free drainage and fa most sub}e^ 
tho resulting fistula soon clotes. Continued 
drainage of pancreatio Juice may continue 
for yean In a few patients If farther step* 
are not talim A chronic fistula usually can 
be corrected satlifactorily by an operation 
to which the A ftn lmif tract (s dissected 
so that Its end can bo Implanted ^to fa* 
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poiKTcas, maj provide a poiitivo diugnosli 
Fahely nemtivo rcJuJt* arc comrrtoa, how 
ever oad ^ turgeon Ij often forced to rely 
on hli own apprulxal of the loioa baxed on 
grot* inipccUon Carciiiomax of tho om^Ua 
may be tmall, soft and difHcult to feel ac- 
coratelj and direct impectlon of tbo papilla 
of Vatcr after the duoaenum ii opcnwl may 
be neccjiary for certain diagnosis If the 
neoplairn has iprcod, a diagnosis often can 
be mode by biopsy of metastatic lesions in 
tbe U\'cr regional lymph nodes, omentum 
or dicwbere. 

WTicn tho surgeon has satisfied himself 
that the patient a eorclDonia of tbo am 
puUaiy region or of the head of tbo pancreas, 
be must decide whether tbe disease Is suf 
Edentb localized to permit and warrant re- 
section or wbetber be is forced to content 
himself with a polUatbo procoduro dcsimed 
to relime Jaundice and sometimes to Toro 
stall or correct obstructian of tbe duodentnn. 
Since palliative procedures offer no hope of 
cure, resection Is preferable. However since 
resection in the presence of metastatic le- 
dons which cannot all be removed Is fol 
lowed by no greater comfort and no longer 
survival than ore palliative procedures and. 
b ec ause the operative mortixlity and mor 
bldity rates in Uuse patients ore greater than 
they are In those subjected to simpler pal 
liative procedures resection is to be avoided 
in these drcumrtances. This is in contrast to 
many malignant tumors of tbe stomach and 
colon, for example, in which palliative resec 
tions are often indicated when technically 
feasible. Resection of tho head of the pan 
<3^ involves removal of the duodenum, be- 
cause the blood supply of these two organs is 
inseparable, and of tho distal porUooi of tbe 
common bllo duct and stomaern, folkrvved by 
a n as t omosis of tbo biliary tract, stonuudi and 
sometimes the tati of rha pancreas to the 
Intestine. Because tbe first successful resec 
tion of this type was performed by Whipple, 
In 1935 It Is generally referred to as the 
Whipple operation. The presence of meta 
^Uc tumoti In tho Hver omentum, root of 
™ njesentery of the small intestine and tho 
i^iph nodes around tho aorta and 

as weD as more distant metastaslx, is a 
contraindication to performance of the op- 
eration, 

hi the absence of these findings, the sur 
must decide whether fixation of tho 

liself by local extension precludes its 

technical grounds. Sometimes 
itiation posteriorly or malignant tnvoHe- 
tturwinding the superior mesentedc 


vesicb makes It apparent that resection Is 
impossible On otlwM’ occasions, the local 
resectability of the lesion can be determined 
only after preliminary dissection has been 
started, with indsJon of tbo peritoneum 
lateral to the duodenum and elevation of 
tho duodenum and pancreatic head to find 
out whether tho growth has involved the 
vena cava, portal vein or superior mesenteric 
vdo. Extcnsloa of carcinoma around these 
veins is the commonest factor preventing re- 
section wben other factors appear favorable. 
A two-stage procedure appUcahle to this 
situation in which tbo portal v’cin is first 
ligated with tho plan of removing it along 
with the growth ten daj'i or two weeks later 
has been described by Childs. Ligation of 
tho portal vcm under these circumstances 
has been tolerated satisfactorily but data are 
not >et available to prove that this extensive 
pitM^ure produces results good enough to 
justify it 

Approximately SO per cent of malignant 
lesions causing jaunmee are loimd to be 
suitable for resection. Although resection in 
one stage is preferable, a few patients re- 
main In whom resection appean warranted 
and technically feasible but whose general 
condition is so poor that the risk appears 
too great In these, a two-stage procMure 
is applicable, tbe surgeon corrects tbe jaun 
dice in the first sta^ and plans to perform 
tho resection later if and when, tbe patients 
condition can be improved. Many aifferent 
anatomic arrangements have beem used to 
re-establish gastrointestinal contInult> to 
join the biliary tract to the intestine and to 
dispose of the remainder of the pancreas. 
Tbe tall of tbe pancreas if umnvaded by 
the malignant process, should be preserved 
to prevent tbe diabetes which would follow 
Its removoL Some surgeons simply have tied 
its duct, oversewn Its end and left it isolated 
from the intestinal tract, but in most in 
stances digestion is improved If tbe cut end 
of the gland is implanted into the Intestine. 
It Is rational to arrange the ports so that bile 
and pancreatic fmeo enter the intestine be- 
fore gastric contents do so the} enn neu 
traUre chyme at the anastomosis and so 
mtulmlzw the chance of foimatkm of gostro- 
jejunal ulcer at the same time it is well to 
Isolate the biliary and pancreatic systems 
from the main stream of food (Fig. 7) 

The most satisfactory procedure in our 
hands has been end-to-end poncreaticojqu 
nostnmy with end-to-side choledocioje 
junostoiD} and end to-ildo poitcolic or ante- 
colic antipeilstaltlc gastrojejunostomy Sue 
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mav be detcrlbed by jome patients with cof 
dnoma of the nancrett*, Howerver it thould 
be remoinberBa that the pretence, &l»enco 
or ouality of pain ii not an unfailing guide 
In the differential diagntnii of obitructivo 
jaundice because tome patients with jaan 
dice from obstruction ot the common bile 
duct by ttone have no pain. The jaundice 
a undated with rtone in the common bilo 
duct tenth to Sntrfuato and is typically mod 
orate in degree, because more often than not 
the obstruction is not complete EasK in the 
course of the ditcoio retoltj of liver func 
tion tarts Indicate ohstruction cu opposed to 
intrahepatk jaundice although later these 
results may not be dear cut Because of 
cholelithinjis and cholecystitis the gaDblad 
der Is usually thidened sufficiently so that 
it does not dilate to on orteat whereb> It 
becomes palpable 


the preoperativo dlagnosli is that of ob 
itructlvo jaundice the diffcrentiatico !»■ 
tween obstructiOTi duo to stooo and that das 
to neoplasm is sometimes almost certtin sad 
sometimes in consldenible doubt. Adequsls 
iwcopcmtivo preperatiem Is most importsat 
and may require a few days to as much u 
two weeVA. Anemia should be corrected by 
tramfuiion of yvholo blood. A diet hJ^ fa 
carbohydrate and protein and low in ut is 
glyen. It may be supplemented by intrv 
venous administration of lolutiom of ducese 
and protein hydrolysate. Particularly iza- 
portont is odministratioa of vitamin K to 
rettore the often-depleted prothrcBnhfa to 
Qornml levels and prevent the bleeding that 
formerly contributed to much to the hazard* 
of opemtions on jaundiced patients. If sb 
lncn»scd prothrombin tinyo does not rrtuni 
to normol after administration of vitanfa 


In the presence of aeoplastlc obstruction 
of the bile ducts, the goilDladdef Ls usuallv 
normal and can dilate hugclv to become 
jjalpafaK The generalization that in the pres 
coco of obrtrucUve Jaundice a palpable goU 
bladder indicates a roaligoont lesion and a 
noopaipoble ^bladder indicates stone is an 
old rule of thumb in medkdnc tlut constl 
tutei CouxvoisiCTi law Although not In 
fallible, this rule Is extremely useful The 
Jaundice of neoplastic obstruction of the bile 
ducts is progre^e, intense and uaromitttng. 
This type of Jaundice U often thou^t of as 
painlou and this is frequendv so especially 
when the lesion is of the ampulla However 
It should bo dear that many patients wtdi 
cardnoma of the pancreas have pain. A1 
though they occosloaoUy are palpable thoo 
tumors cannot be felt in most patients lo 
the early phase of the disease Beuults of 
liver function tests carried out earlv in the 
course of the Jaundice ore suggestive of 
obstruction rather than of intrshepatic dls 
easa Bile is not recoverable from tlw dnodo- 
nmn on duodenal drainage in the majority 
of patients who have cardnoma of the head 
of the pancreas and In about half of those 
with ampollary neoplasms Gross blood is 
obtained in the duodenal contents in about 
25 per ceot of patients who have ampuUary 
XauJOSr Defondtles in tho redan of the 
ampulla can be seen in about a fourth of the 
wttcou .fitli ceopfaJDB to thli region Vnl 
Ta for KKOT nrnylrm and lipaM ar« oc 
bat not Wnootly facrauod. 
aUrgiMd^ a fmv I^HnnU n*o 


haw ordooma oftbo W of ^ ponc^ 

^ bo operated on before *0 ^ of 


K, considerable hepatic damage is pteiai 
and the risV of operation is increased. 

Once the aboomeD has been opaied 
through Q right upper rectus ot upper tnns- 
wie todston, the surgoons first task is to 
determine the nature of the lesion and, u 
U is mniignont, whether or not it am and 
should be resected. 

When biliary ohstnictioo it caused by * 
stone impacted at the ampulla of Vetff 
cholecystitis and choloUtbiasis usually aw 
present, the gailbladdcr usually is not grtady 
dilated the ccanmoo bile duct is osualiT 
enlarged and may or may rvot c ontain pd* 
pable stones there Is no true tumor palpable 
in the region of the head of the paiKTeti, 
although tho rogl oo of the ampulla may fed 
thickened, and thcro is of course, no me- 
tastasis In the liver or elsewhere- Ih® dtos- 
tion calls for exploration of tho common bil* 
duct, removal the stone or stooca, dro^ 
age of the duct with a T tube and chole* 
cvstectomy 

When obstructive jaundice is caused by 
neoplasm, the gallbladder Is typically tfato 
walied and distended, except for the unuiw 
instances in which previous disease has mn* 
dssod It inelastic or in which metastatic 
Icskms blor^ing tho hepatic or cvstic dDCfa 
prevent bflo frmn reocning IL Althou^ J 
strategically placed cardnoma of tho head « 
tho poDcroas may obstruct the common bde 
duct while tho tumor is still small, the pr<^ 
coco of large, firm, Dodiilor easily palpal* 
tumors assf^dflted with ertenstve fibrosis « 
the gland is tho rule Immediate examinotkw 
by ow froxGsj section technique of titme for 
biopsy taken wl^ the Silveman needle of 
by removal of a wedge-shaped piece oi 
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po cent, wbcroQi for paticsnU with cord 
iKjma of tfw bojd of tho pancrcaj ft was 28 
per cent In curdJioma of tho pancreatic 
End, throe (12J5 per cent) of twenty-four 
poteutkl nirvtvon liv’cd threo yean or more 
and three (10 per cent) of nlucrtcwi pcmiblo 
survfv’on II\'ca five yean or mcjrc. In cur 
rhwrm of tho ampulla, nino (47 per cent) 
of nineteen potential niryhon lived three 
j-oan and five (38 per cent) of tlilrtccn 
po«*tbIo jurvlvon liv^ flvo or more yean 
after leaving tho botpltoj Patientj who have 
thh erperotion and dlo of rocurrent carcinoma 
often ll\-e no krager than do other* who liavo 
only palliative pnx»dure». Patientj who Jhti 
thr^ )'ears ba\o an excellent chxmco of llv 
Ing five or more yoart. Rctulti of radical 
extirpation of caxdnoma of the ompullary 
regico leo^’o no doubt that it is a worth while 
aodntaking (FI& 8) HcrultJ of treatment 
of cordnonu of the head (xf the poncreax ore 
discouraging, but since there is at present 
DO other procedure that offen any hope of 
cure, radical resection is fustidable in prop- 
erly selected cases. 

Cem/iomn of the body and tail of the 
Pancreat, Approximately 25 per cent of car 
of the pancreaj origiiiate in the 
body and toll It it not Lmo\vn why the in 
cideoce in the bead is three timea that In 
the body and tail. The sex and age of pa 
tienti compare with those of patients having 
c^^dnoma of the bead and the pathologic 
aspects are eitentinlly the some. Thcro is a 
groat inddeoco of local invojfon of the tur 
rounding structure*. The mesenteric vetseli, 
celiac aiU, aorta and vena cflvm frequently 
sre smiouuded and invaded before lapa 
Jdoaiy is performed. Because initial symp- 


toms aro so often obscure, local Invasion 
uiuoUy bos ocemred already at the time of 
exploration and accounts for the fact that 
rc«»tion Is frequently not possible. Metas- 
tasis arifcj early and tho first spread is 
usually to tho liWr wltli tho lungs next in 
order 

Tho symptoms differ sommvhat from those 
seen in cordnoma of the bend, although 
pain which is tho main symptom. Is ustially 
constant and unrelenting and mow noticx- 
oblo at night Frequently It extends to the 
bock and left sld& Anorexia and loss of 
weight ore frequent complaints and con be 
extreme men in patients who hav’e had a 
tumor of the pancTBas for only a short time. 

i aundice is a late complication and usually 
adientes such on extensive tumor that re- 
section is Impossible. Nausea and vomltiDg 
ore not infrequent and diarrhea and steator 
rhea may be teen occasionally 
Tbo laboratory data are typically not help- 
ful in diagnosis Some degree of anemia 
usual}) Is present The patient occflsiocially 
may have iocneosed serum amylase. Roent 
gesxographic findings axe not particularly 
olagDostic, but dlstc^on of the stomach, the 
colon or tho upper portion of the tmaTI In 
testine may be noted 
Physical examination usually reveals noth- 
ing nhoormal except a mim which is often 
in tbo mJdportloa of the eplgastritim or a 
little to the left It may bo ralSer indiscrete, 
but ot times It may be huge. Venous tbrom 
bosii is seen frequently in patients with ad 
vanced carcinoma of tho bodv and tail of 
the pancreas and usually heralds a hopeless 
situation. As a rule, diagnosis is not made 
and confirmed except at laparotomy 
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b^g Viriouj surgeons advocate tuch pro- 


Flfuft? A aUrfMtory method 
ptoCT^ bJUxy twJ *a«n)<at««^ 
^*^iaipoamixjdywAmctc(ay (W^agh. j U Sor 
pw Db«»ea cj the PvKTtBL Is \V W Le«li 
PmiJeo ot Sareay -oL 7 W F Prtot Co \ 


cedurei as ciwlecyrtogiutrortomy rhny. 
cyxtoduodenQ*tomy cioiecyitojefDwvtam 
or f}de-t(p<{de dioJedocbodoodcnortoon f* 
relW of Jaundice. We Jokav of no (q 
atnblijh unequivoodly one method aj »• 
perior to the othen and cboledocboduxle 
noatooiy and cboJedocboJeJinwitoiny hive 
given satiafaetD/y reiulti in our hamk 
Bilateral block of the iplanchnic oma 
with aJcohoJ often helps cootroJ the d 
pJUJcreatic cardnoma. 

Tramduodenal exciifon of ainpulluy cw 
cinoma freqaently waf used before the 
NVhJpple operafian uai developed flewiti 
indicate that euro ii ao tm ur ual after It thal 
the procedure is beat as palBahiT 

^tnd is ■eJdoDi, If ever ind/cafod at present 
The operative mortalit) rate for palliative 


Operations performed beconse of cardoona 
of the bead of the pancreas and amooDaiy 


tkm Is tppUed coDitantfy after operation to a 
Lev^ tube pUced in the prorimal limb of 
the jejunum for about three days while fluid 


and electrolytic balance is maintained by 
api«prtate totraveroui therapy Vitominj 
L ij t C are giv«j dally and antfhiotio 
atould bo adminlstensd to combat tofection 
pe wou^ is drained b% Penxwe 

dr^ and often by Chaffin sump dnuos 
Should a baiflry or pancreatic fistula de- 
velop it is treated by suction appUod through 
a catheter with protection of the sammnd 
in^ skin by ointments such as lanolin or 
ahmrfnom paste Soch fiitulae usuaBy dose 
spontaneously The patient should be ox 
aroined fiwjuflntli for diabetes during the 
postoperative period, since transient hyper 
glyce^ occasioually occurs requiring use 
of insulin. Although reiraplantation of the 


of the bead of the pancreas and ampoDuy 
^rdnoma has been axtranely high in the 
past, figures of 60 per cent and even more 
being reported in the earlier llteiaiure. Siaca 
1639 a pronounced decrease has ocairred 
(0 the mortality rate, probably because of 
the piecroerativo and portoperat/ve use of 
vltarnin Z and haprovement in gojeral sup- 
portive therapy During the five-year period 
frota 1949 to 1953 induiive> the operitive 
mortality rate in 212 operaboas pahanned 


at the Mayo Clinic for relief of isundico due 
to obstnJciioQ of the bfle ducts o^y rralig"*'^ 
lesions of the pancreas or bile ducts was 7.5 


per coaL Survivors almost always are i*- 
lieved of Jaundice. Survival after palHAtive 
operatlans is usually short, averaging about 
sis xocnths In cArdnocoa of ibe pcDcreas *d3 


approximateiy a year in ampuBarv car 
dboma. 


panoeas into the jejunum greatly reduces 
the bn of fat In the fccei, ax compared 
with the loss in early technique# in which 
the pancreatic stump was simply dosed, 
some patiaats require pancreatln to control 
steatorrhea. The dosage varies widi the po 
ti«t but may be as much os SO tablrts a day 
In extreme instances. 

If the leiioo is inoperabie, the surgeon is 
justified in relieving w Jaundice by making 
jonie type of anartMDOtis between too biliary 
and intBtioal trantt. CiutTraterottoni)' 
dnxild Iw patotmd u “-ell wbao there ia 
evidence of «ciiMl or Impending obstrucHon 
of the doodemnn. HeUof of Isundjce ellm- 
innlte the prontui that U » olten a problem 

and faiprova tie P-heo'' °f '«•' 


The opezntivo moitahty rate foe the IViip- 
e operation which was 30 to 40 per ceot at 
It now appears to be approximately SO 


E ir ceot when aU case# are considered. T?w 
ghor rates obtaloed earfy in the deveJop- 
ment of the operation probably >vere sssod 
ated with its employment in some patients 
ivbo now would be considered foopeiahle. 
With better selectloo of vahwi coosld- 
crahJy less than £0 per ceot have bco» 
•■eoorted fay some surgeons. Operative nair 
tality and survfvaJ rales oiyi ivjtler when the 


tality and survival rales ore better when the 
operation is performed for ampoIUiy car 
cinoma than they are when the procedore 
if cajtijoau of the pancreatic 

b^i In a series of eighty-five coses from 
w ilayo Qinlo, the operative mortalityi®!® 
for paticQts undergoing this radical opera 
ttoo for candnoma of the ampulla was Ai 
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UWt cell hmwr can bo conriclcrcdt lymptomi 
of famiHn ihock must appear when iho 
patient fast] tho blood sugar at this (imo 
must decrauo to 50 mg. or less jw 100 ml. 
ijmptomj must bo promptly rcuc\cd oiler 
taction of glucose. 

\V1^ tbeso conditions oro satisfied, o 
dhgDOsls of spontimeous h)'pagl> ccmla can 
be nude. Causes of hypoglvx^miia other than 
islet cell tumors slu^d \m sought beforo 
operation is carried out Tho following dls 
eases occasionally may be associated with 
var>’tng degrees of hypoglycemia herotlc 
disease, Including ^langitls, cirrhosis nep* 
abtis, cordnomatods or \’on Glcrla i dlscose- 
endocrino disturbances, such as hypofunc- 
tkm of the pituitary or adrenal glanus, hypo- 
tbjToldlsm or byperth>T0ldlsm Icsloru of tho 
central nervous fj-stem, and some ncurotci. 
It may bo difficult to doddo wlicthcr mild 
ijTDptains in neurotic patients arc functioiud 
or perhflM due to islet cell tumors A few 
patients have been encountered who secretly 
administered Insulin to themsebos to pro- 
dnee bypoglycmla. This blsarre form of 
malingering has been detected In some In 
only by searching tho patients hos- 
pital room ana finding hidden syringes and 

tncnitn 

(^ce the diagooils of Islet cell tunwr is 
made, suislcal wcploration is indicated De- 
lay should be avoided since It can permit 
deterioration to occur os a result of 
repeated attach of hypoglycemia, a pheoom 
enOT fey can become irreversible. Immodl 
ately before operation, intravenous odmlnls- 


tnitlon of 1000 ml of a 5 or 10 per cent 
solution of glucose slwuld bo started and 
continued tlmougbout tho operation to avoid 
hypoglycemia An upper Lnmsvcrse incision 
gives adequato exposure of tho pancreas 
after tlw gastrocolic omentum has been 
dMdcdL In some patients a tumor may be 
readily visible, but in many others o care- 
ful scajtdi is needed. Tho hill and body are 
first mobilized so that tho gland can be in 
spccted ond palpated on both Its posterior 
and anterior surfaces. If no tumor Is found 
hero, the head of tho pancreas is examined 
on both surfaces If necessary by reflection 
of tho second part of the dnodenum to the 
left and anteriorly after indslon of the peri 
toneum lateral to it (kochers maneuver) A 
scorch should bo made for accessory pan- 
creatic tissue In such locations as the stom- 
ach, duodenum and gostrosplenlc omentum, 
finco heterotopic tissue sometimes con be 
the site of Islet cell turnon 

If a tumor Is found. It is excised. If a tumor 
is not found after a most carefol search of 
the whole organ, the portion including the 
tail and body of the pancreas is removed, 
together with the spleen. Careful dissection 
of this spedmen often reveals a tumor If 
not, the resection may be continued, with 
removal of the remainder of the pancreas 
and the duodenum (Fig D) assuming a 
tumor to be in the pancreatic heaxi. How 
ever in roost Instances It Is wiser to conclude 
the operation as a partial pancreatectomy in 
order to leam with certainty by the absraco 
or continuation of symptoms whether sub- 
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Chapter 22. The Paacbeae 


Wthoosh opcii^ of ibo body and fttfl (all of tho pamron and 25 p« mit n. 
panciaaa >Wd bo ,«dUy re- found In (IreTad of (ho panc^ 

h!chidcaUy fcaiible bo- NonfuinAlonlng lild cdThSS^ «al bo 
(bo local cannon. For eiomplo, nlgn functioning odmomai are ujnaJir Bm, 

n adenocorctooma :be body normal cancteoa, i£ not actaahy raonjah 

^ "^''“1 Ibo dmco of mnlignancf niualiy or 

rap^ttal but otbonrfi^ groreb^dLlB 

V'J4n later in a tymnn nf rtfnME_»j/iVb ..av *_ c 5i-. y__-r .« ’ 


H„„mu group of ninrtr -eight pa to fnmljy benign gimvtht Mallmint Ud 

S blo^^ '“parotomy cdl hmon are refb^iraiih re<rSadn, 

win f2^ for tld. not cocaprelated and may preret^ 

T”®" aft« ttais The ujual rire of the bSl^idonn. 

rrith hyperinaoliniam b I cm. to 
t ,W?® aui^val from of ^ptomt 2 cm. Turnon mtufcthanS^ la dto- 
to death was elcrven months We have been 


tmable to find any mention In the fiternture 
of a patient all\B and weD without recur 
rcnce ovjre than five yean after reaecUon 
of an unqutatioaed carcinoma of the body 
or tall of tno pancreas 
Tumors of the Iileu of Langerhan*. Tbo 
IslcU of Lnngerhans more numerous In the 
tail and body tbsm lo the bead of the gknd, 
axe made up of cells, some of wh/ch elab- 
orate insuiln. Neoplasms originating from 
this tissue may be KistologlcaJly benign, may 

pear goon cytologicall) but derooastrate ncafuDCtinning toallgaaiit Islet ceD tmncrt 
Farthermoro, which the dillSl&TtS ^VL- 

nrtt K#» "frtntmrtrtincT h tostaslalng adenocarcinoma, ths symptomi of 

u^^bn^^f^gtrrercre nreootnred wtti td« red „n tW of 

^ ^ s,“"AX“tor5 “b'y^te-^ 

c^proWfve rnvtew (d hyporfn- nnmy and virici Mild Mgu^o ind <pfnv 


etex rarely produce bypcrinsultniim, md 
growths os lareo os 15 by 13 by 10 cm. lure 
been rcportecL Whether benign or mslij- 
nant, tht*e tmnon tend to prewnt s ii5- 
toiogic pattenj sonwvhat retetabling that cf 
nonukl Islets frequently pre^eoHag mange- 
naeuU of cells in the form of islands, sani, 
cords, ctTunds or ribbons according to 
Lopez kjuger and Dodrerty Fiwctiibt 
benign adenomas usually ore associifed wlo 
a longer histojy of symptonu than axe hoc 
tioning malignant tusvn 
With the eiceptioQ of the few cases of 


sulinlsm and islet cril turnon of the pan- 
CTttcs and coHocted 398 tunxux Of th® 224 
tumors removed at operation. 5II u-ere func 
tloning and ten were nonfunctionlDg, In 
three instances, the status was undcar 
Twenty four of the turoon found at opera 
tion proved to be malignant Thdr study 
sbenv^ that 17-1 of these tumors were (bund 
at necropsy of which fifty three were func 
aonlDg and niaety hvo were nonfmjctioo 
tog, this point \ras ondetertninod to the 
remaining twenty nine, necro^ thirteoj 
prerved to be m al i gna n t It Is understandable 
that the Inddcnco of nonfuactlooing tunsori 
ihould be greater in lesions obtained at 
necropsy than In those obtained rurgiciiliy 
since it is usually hypoglvcemia which leads 
to the suspldoo that such a tumor is present 
and pffompts operation for it About 5 per 
cent of hmctioolng odectomas are multiple- 


heusion associated with pronounced bMge 
sometimes are predondnant Frequently 
symptoms referable to the central oentws 
svstem are especlajly pr omin ent .Kepler and 
Moerxeb hav-e stated that any one of the 
fol^o^ving states may dominate the chnl^sl 
picture apathy Irritability restiesroen, 
fatigue, aniirty tocorrigfblllt) negativisffl, 
automatic behavlca' somnambulism, ct»- 
fusioa, erdtement, disorientotloQ, dr anlfo 
behavior states of fugue, attacla of aoeexf 
scJousoen, delirium, mjntu, stupor md 
Coma. It is not surprising that epilepsy 
alcoholism or brain tumor frequently is *d** 
pocted effroueously of being preicnL BectoJe 
these patients o6cn laam lo ingest Isrg® 
amounts of carbohydrate for temponur re- 
lief of sraptoms, they tend to beccane obesa- 
The oiognosis of hy^gJ)x«mla is made by 
determining the value for blood sugar at • 


CtLUl LU ilA-A.- tj rt_ . ,V * . I.UO VJUUI7 iU* -- 

although these are usually ™ ^ same part time when symptoms suggestive of this ^ 
of the gland, they can be separated, on^ axe present \Vhipple has presaited tt® 

As mentlaDed earlier about 75 pCT cent of foUowlnK triad of findings uhleh must be 
islet cell turoori origtoaie in the body and present before a diagnosis of fanctkclag 
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Figurw 10 Smafl iilet ceO tumor of bnd of the pancrew tD(»l ll» 

petient fai titli£actt*y ccndrtian tro >ear» iher opcr»lloD (Waugh, J M SuraoU HiKua of the Pmcnm 
In Wtlten, W i Lmrk Practico of Sorjery voL 7 W F Pit* (Do,) 


sequent radical total paiicroatectom> (Fig 
10) Ij necessary Many paUeoti In wU^m 
DO tumor Is demonstrated (46 per cent of 
flft> iix such patients in a sales reported by 
Howard and assodatea) have satisfactory 
result! after partial paDcreetectomy Symp- 
toms are reirularl) reeved when adenomas 
are removea 

Islet Cell Tomon Associated with Peptic 
Ulcer In 1955 Zollinger and FIH^ 
described two patients \rith such Intract 
able peptic ulcers that each underwait 
a series of operations culminating m total 
gastrectomy In each cose, tumors of the 
islets of Langerhanj which did not cause 
hypoglycemia were finally found. TTie fol 
lowing year Ellison sinmniulzed tbe case* of 
twenty four such patients collected from his 
own eipenonce and from tbe Utoaturo. Of 
twenty-one patients whose sex was known, 
thirteen were women and eight were men. 
Their ages varied from nineteen to seventy 
eight years. In nineteen cases the tumors 
were malignant and in five they were benign. 
In fourteen cases they were itn^ and in 
ten they were multiple. In eleven of the 

d ents with malignant disease, the tumors 
metastasized &om the pancreas at the 
Httwi of recognition. Five patients bad tumors 
of other endocrine glands as well Hypo- 
^yceniia was present at some stage of tbe 
disease In only three patients 

In general, the ulcer diathesis accompany 
mg theae tninan was a fulminating one ac 
companled by excessive gaiWc hypcaaocr*- 
Hon^cootroUed by tbo lund mcdloil or 
oMlcal maoDia. Uken often wo™ loMtod 
atvScalv fa tho aopbagui, m the port 
of ^ iioamum or oven fa tho jefnnum. 
^ tmnm, wore dUcovered only at noo- 


ropsy in nine patients wbo had undergone 
twenty-three operaticms fox peptic ulca 
and had finall y died of some compIicatioD 
of an nicer arter an average of seventeen 
months Tmnon were remov^ at opexito 
in eleven patients. Of these, three died wen 
thereafter of ulcer and were found still to 
have islet tumors. Three more died lalsr of 
metastatic carcinoma, five were living at tbe 
time the report was TnadA. 

Tbe assumption has been made that these 
islet cell tumors ore in some wiv ulcero- 
genic. It has been postulated that tl^y elsl> 
orate a humoral agent capable of rtimiiUtiog 
gastric hypersecretioD An eariy suggestico 
that glucagon might be rht« agent recv a tn i 
unproved- In Ellison s words. 

It seam reasoDabls, therefore, that the butbw) fsod 
with the problon cf mrifninm j recurrtBt iMiS®“ 
olceretlon or aa ^typically looter! petamy nlcff 
peHrots with kaown hypenerretlaa ihoold od wa 
look the pombility thiji *n Ulot-c*D cf tie 

peacreas may be the causatiw factor In these i>- 
stTiftg, ■ careful foi Indfvidtial tmnai or evt* 

r a e cO on of dw body and tail of tbe peocreai 
best be oonildarBd before lobjectliif tbe patiat P 
total Matrectemy as a final, 1 *to» mean* of 
Una the add factor 

PorectlMtically thii intense fibrous tinu® 
reaction which frequently surroundi gastro- 
(efunal ulcos often lies in tbe region of tto 
pancreas and mn muki^ accurate palpation of 
the pancreas for rmall tumors very diffloth. 
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r^-cd from tho phrenic artery Ow renal 
artci> 0 ^ tho aorta, Tho IjTnpliaUci drain 
e\-cntualJy into thoracic l>Tnph nodes Only 
the mcdiilla rccchc* a ncr\o *uppl> derived 
primarily from the iplondmic plexui of med 
ulktcd preganglionic fiber*. 

The cortex (^biti from Umj periphery In 
ward three dlrtlnct area* tho zona ^meru 
loBi , the zona fa*ciculala and tho zona 
retlculari*. There is ovidcnco that these 
divlrioni of the cortex nu> bo functional a* 
utfl a* structuraL Tho glomcruloia may bo 
considered a* concerned with clectrolyto 
eirhingp, tho fasdculata with organic roo- 
taboilsra and tho retlculari* with androgen 
and cstrogai effect*. Tluj medulla 1* ttnic 
turally unif orm and functional!) elaborates 
two hormone* epinephrine and norepineph- 
rine. The former comprUc* normally 75 to 
SO per cent of tho secretion and cause* on 


increase of cardiac output, whereas the 
latter ciert* a prc*sor effect by increasing 
peripheral resistance b) vasoconstrlctiaa. 

Dmlna tho fourth week of cmbiyonal life 
mffsnfhpiia] bud* ore found near the upper 
mesooephroQ which ultimately coalesce to 
form tlu adrenal cortex. Cortical bud* not 
lomiag the mnJn cellular ma** may jurvivo 
*nd a* accessory adrenal cortical tissue 
in the reglOQ of the adrenal, kidne> *per 
matic coid^ te*tl* broad ligament or ovary 
The ectodermal njcduBa 1* derived from 
edh of the sympathetic wn glla which de- 
velop into cdiromaphll cell* from pheocro- 
moblait*. These s^pathochromamn cells 
become sarrounded by the adrenal cortical 
mass to form the medulla at about the 
*eventh week of fetal life. Sympathetic gan 
glia along tho aorta, at the aortic bifurcation 
and the carotid bifurcation ore derived from 
sympathohlsiti which may give rise to tu 
mon siinilar to those of the adrenal medulla. 
By tho fwnth month of Intrauterine life, 
the adrenal* exceed the kidney* in sfM and 
^ ^*bth they are one-third tho tizo of the 
ndneyi. During the first three week* of post 
o^tal life, the adrenal loses ooo-half of Its 
owing to degeneration of the fetal cor 
bale ch^ge occurs thereafter until 
poberty In adult Hfe tho usoal ratio of 
to kidney Is about 1 30 Although It 
w recently demonstrated that occo*- 
»rv adraml cortical bodies occur quite fre^ 
in Infant*, and may persist in adults, 
seldom are of clinical slgniflcanco 
accettory bodies seldom prodnee tu 
m^and usuall) cannot be detected by 
stimulation after total adroialectomy 
®*vt*oaliei of the adrenal of Impor 


timco in surgery are unilateral agencils 
lictcroiopia (beneath renal capsule) acce* 
sory adrenal tissue benign adrenal cysts and 
congenital bilateral adrenal cortical hyi>er 
plasia giving rise to abnormal sexual de- 
velopment 

The adrenal gland* bilaterally share a 
common Inaccessibility to surgical approach, 
Elacli gland is more Independent of tne kid 
ncy tl^ has been commonly emphasized, 
though each lie* in a superior extension of 
tho perinephric fascia Eadi lla superior and 
mctuol to the upper polo of the correspond 
ing Idclne) with multiple fasdal and vascular 
attachments to surrounding adipose tissue. 
Tho basal surface is often concave and a 
fuperior convexity extends upward along 
tho aorta on the left and the vena cava on 
the righL The approach is more difficult in 
obese and heavily musded subfocti, Elx 
posuro is always easier in the female patient 
than in the malo because of her le*s well 
developed musculoskeletal stmctiirei 

The arterial blood fupply is derived from 
the renal artery Inferlorly from the aorta 
mcsloll) and one or more branches from the 
phrenic arter> superiorly Blood from the 
cortex passe* into capUlaiy oetworla which 
empty into the wellAieveloped venou* sys 
tern of the medulla. The vein* correspond 
in ^neraJ to the arterial supply The most 
dlfficolt vessel to secure Is the large but 
short vein leaving the midportion of the 
gland merialJ) and directly entering the vena 
CQvra on the right, on the left It is longer 
and easier to expose. The important ve*s^ 
ore secured bj clamp and long ligatmei, 
preferably of silk because of the depth of 
the wound and its low coeffiaent of frictioo. 

Four different surgical approaches to the 
adrenals have been used and the route 
chosen is determined according to the prob- 
lem and physical characteristics of the in 
dividual patient 

Cahill has advocated the tnmsabdominal 
approach because it the advantage of 
clmultaneouj bilateral exploratloa thrmigh a 
single Incislan. It has the disadvantage of 
requiring transperitoneal dissection and dis- 
placement of viscera and of being a more 
distant as well as less direct approach to 
the adrenal than is the transcostal approach. 
It is better adapted to thin patients (espe- 
cially those with pheochronxocytoma) and 
ofej good oppoxbmlt) for exploration for 
ectopic adrenal tissue as well as adnexal 
exploration In women. 

Excellent exposure is accomplished by the 
approach, but tbli carria tho 
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/"rttfr Sent firlofitun M ^ Unfvcrtltjf JJaivafd Medical ScfnxJ 


Callms ‘n?vS<SsSiS*A*™S^!rV*^ ““ H*™™ 


T^ju^f in recent )«m hoi ittainod an 

.tMbu ed to *0 of Heichitein S3 
KenM rap^clj 

a^Uno .drenel cortical rtonidTraS; 
dm a decode ogo Stare ibeee advSST 

"iSL ‘®?'' ‘o'^ conSl 

phvjWo^ ^re bare uvade end dlrertl, 
r^ted In the development of replacement 
tberjp) adequate to wpporf life even In 
the totaJ QbwDco of the adrenal glondt m. 
adequate rahjt/tutioQ th<mipy W rreatlv 
eokr^ the icope of adrenal aurge^ and 
has altered the prognoiif of patienb hevina 
adrenal cortical Inruffidency who rcdufre 
lurglcal intervention of any lort The phyii 
dan today con approach the proble^ of 
dlagDCtdj and treotinent of diaorden of the 
adrenal glandj TWth a confidence not po*- 
ilble ten yean ago. 


SUHGICAL ANATO^n AWD EMBR\OLOGY 
OF THI ADRENAL CLANJM 

The qdriTifil dondj are nonually aome- 
what darLer velW in color and of firmer 
consisteDcy than is the rurrooading peri 

Pac* 820 


D^hric fnL Tbev fie in a iuperior eitenJlciJ 
IW pt^phric faxcla- iSr rize vario 
co^erobjy and is influenced by the pintio- 
JogJc state of the individual. Adrerul wrifbl 
to pr^ouily becJtby adults dying of acd- 
oeotaJ csusei ranged from 5 8 to 11.3 gm. 
(per pair) Trith an average value oi 83 
Kto whereos the weight of nonuai admuih 
remov^ aurglcall) from patients having hy 
P«J^ension or cancer averages 5 to 7gm. eacb 
(^ to 1-1 gni, per pair) which shows an a 
pectM ccDtrost to the post-mortem u-cfght 
to^eJy due to the great vascularity of tl^ 
poriMt endocrine*. In shape each has J 
sommvhat cooicnl center having ribboo-hf* 
inferior Citonsions which vary 
tn thfrAn^ according to the state of adMty 
at tho tioie of ohsorvatioa 
tf A®?® filonds axe divided unMU^nicaVy and 
pnyatologkally Into cortex and medulla. In 
coutrast to the yellow cortex; the medulla 
“ "town and develops a very dart brown 
”P^ •^tog with chromate* it is com 
S^,tr>Jl^oundod by the cortex. Sdvo has 
^ Sow of blood through the 
j. ^ ®t the rate of 6 to 7 cc. per gm. of 

twmo per minute The bJoo W de- 
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a» a poniblo cauw of Uw concUlion itncc 
tbo jccjctlon of ACTII tiibjcct to ncuro- 
honnooal iUmuli from live hypoUulamua 

Tbo oxccmUtj production of glucocortl 
coidi by the adrenal cortex resulU In a pro- 
tein catabolic effect uliJcli Icatlj to protein 
depletion oihI dlnUnuUou of llio iniucuUi 
mars of the lndi\'idual. Tlw ll\ln dcliculo lUn 
and capillary fragfllly which U manlfcatcd 
In eary bruUuhlUt) lu well ax striae ore 
coarartcrisUc. Oitcoporosli with loss of 
streogtb of bones and patlnlo^c fractures 
is fr^uent TIkj acccleruted iirotcln break 
citmn results in Increased gfuconcogcmcsls 
laxl (iiminislicd corbohydietc tolerance 
lusdlin-rcsistant diabetes results from these 
processes. Accompany’ing Uki excessive pro- 
tein breakdown is an oxecssiv o deposition of 
fat with absiormal distribution InvoU'ing es 
pecUD) tbo face back and trunk. Tlic 
cmicodorsal fat pad lias been characterized 
as a buffalo hump 

Tbo anterior pituitary dond ma\ show cv 
tolo^c abnormalities cnaractcrtzcd by a 
basophilic cytoplasmic hyullnlzalioo, vocu 


oUzation ond dcgronuladon A basophilic 
tumor is present in one-third of the subjects. 
Less frequently other Jxpes of pJhiltary 
tumor are encountered The question is still 
unanswered in many eases os to whether the 
changes In the pituitary are primary or 
secondary to tlioso In the adrenal cortex. In 
about 30 per cent of the patients, an adreno 
cortical tumor is present and at least ono-holf 
of tbeso neoplasms prove to be malignant 
UoUatoral hyperfunctioning tumors ore often 
associated \^th diminished size and function 
of tbo contrabtcnil eland. A small percent 
ugc of patients exhibit no structural abnor 
mohty of the adrenal glands grossly or histo- 
logically However at operation the glands 
aiwavs appear enlarged and physiolodcaDy 
hypcroctlso with on excessive degree of vas- 
cuhuity When the lesion is due to adreno- 
cortical hyperpUsla, the glands at operation 
ore found to be enlarged and to have a 
dark brawn color instead of tbe normal 
canary yellow color of the adrenal Small 
adenomas may be found In tbe cortex as 
sedated with these changes. Histologically 



•WitT mi™, ^ OitWof ■ lyndnm# io a oud. thirty veari of tffB, ediibittn* obe*tt> ttrlae. bmi»- 
rrai— orteopoTora, w mlnn i, tmiKptrncti and loa d orajcla due to bypertdaala c£ tge adcml 

£^™cwreicted fay hOtOwml adrenalectoio 

faaav,id« between Cnditag « »>ndroine and \inlatn la • woman, afcd thirty year*, bavini 
a n a ro Urfty hyp«tn^ d dOotU. diahtta and hi^ eaenrtko 
HttiT>hned*ood)diietDaicincmarftl»*dWcate^ moetw 
^ ■ fnaaia, aged twent>-two >eai«. ihoira br bodily conEfaratkai, 
Air««»ibaa.^P«m3pty d the chtai* and a naAe^Tde^S 
‘“Wk-fai* cfur ar^rrl ^ thli paUenta Mute of vfrdlon caowd by adrenal cortical Inperpiada 

•^in«priaianIythexDQ.rrtfcnkrii{HtrriK^ H, and Laidkw J O. S. Fonin. .iTJ) 
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liXTutation of a imilaterai operation at that 
Mitjion It ii indicated oolv in the cate of 
\trrf large tvnnors 

The bilateral pottertor trantcortal route 
with the patient flexed at the trunk in the 
prone petition permit* exploration of each 
gland ilmultaneoujly \vltb minimal disturb' 
ance cf other vitcera Subperiosteal retectlon 
of the eleventh and twelfth rib* is oecessarv 
on the rf^t for adequate exposure and <il*o 
Is often desirable on the left. The approoch 
li extrapleural and tubdiaphragmatk Iho 
kidney on each side being displaced m- 
feriorly This approach is of particular value 
when an adrenai tumor is suspected but has 
not been locaiiied preoperabveK and when 
bilateral adrenalectomy is being carried out, 
especially m a thra patient The p<.»*terior 
approach, though most direct, has the lioil 
tation of B sn^ operative fleld vvjth re- 
stricted vituailzation denunding two to 
three retrajcton In the ■w'ound. 

The posterolateral approach afiords a vvldo 
field of operation, wito direct acceas to tho 
mpraretul region on one ride at a time o&d 
is extremely useful when an adrenal tumor 
hu been accurately locafixed prior to op- 
eration or when the patient is too large or 
obese for an approach via the poster! or route 

The anatomic relations are the guiding 
feature* to surgery of the adrenal w hen it is 
being performed for hyperplasia, neopLuin, 
cyst or for removal of the normal gUnd. 
VariationJ in blood supplv must be oiqwcted, 
especially when a tumor is wesent, and In 
creased vascularity as well wbeo hyperplasia 
is pseseoti 


CUSICAL EATTEIUSS OF 
HTPERADRlTNOCORTIClSil 


The pathologic state* apparently mediated 
by byperftmctioa of the adrenal cortex 
present a wide variety of conditioas which 
mve cLm ifiefl cllnicallv mto Cushing* 
jyndrome at one extreme ami the adreno- 
jwaital syndrome at the other extieroe. Be- 
tween these two extremes ore seen varving 
examples of the mixed syndrome exhibiting 
feature* of both, in which one or the other 
according to whether the glu 
S^corticoida fxooa fasdeuku) or the se* 
(=»« rcticubu*) M pro- 

Mcen. ia which both ore p«r 

Co.htag. ^djotno, 
refer* to the cJittlcal pic 
to 1032 by JUrvey Oubiog 

o£ S* 


However lha clinical raanifestatioo* tre 
those of hvperadrenocortidsm. An ante 
codffDt history of prolonged period* rf streo, 
worry and plryiit^ hardship has been noted 
fn some of tbeso subjects It has been the 
Impression of some physicians that thb da- 
case is on the increase. The disorder tm 
boen comparatively rare it occurs most frn- 
qucntly to young adults and is three to five 
times more common to females than is 
male* Cushing atlribuUxl the disease to lie 
basophil adenoma of the anterior pltuitirv 
glona Ho also noted the frequent ctssodatkii 
of basophil tumors of the pituiUty sad 
either hyperplasia or tumor of the adroal 
cortex. 

It has been established that adrenocorti- 
cotropic borroono secreted by the antnxr 
pituitary gland controls tho function «ni 
ilructure of the normal adrenal cortex- it 
is believed by some that ACTH Is serseted 
by basophilic cells which indicates that per 
heps otuxormalitie* of the basophil fuoctkn 
ans involved in initiating disorders of the 
adrenal cortex. It is simificent that ceitsifl 
patieotit with Cushings syodroroo bto’c * 
remission foBowing pituitary IrradialtoD sad 
the remission has beiax sustained to appttnl- 
mately one-*ixtb of these 
In occ initance three j’ear* afte total 
adrenalectomy for hypei^dasia camtog 
togs nudrome a huge chromophobe ad^ 
oma of the pituitary became apparent ™ 
^va* surgical!) reraoxed. High Diood leven 
of ACTH became normal after hypopliysec 
tomv and deep tanning of the skin di**p- 
pcoied. Tbi* tas© noacitsteiy iE\jstr»Ict 
pituitary adrenal relations in Cushiogs 
drome 

krpler and others have suggested ^ 
adrenocortical hyperfimctlcn Is the iidud 
event This Is supported by the nnio*art»* 
tostance* to which odreDocorticol byT® 
plosia or tumor occur* without a deioco- 
strabJo basophflle adenoma. The re<w 
cUnical and pathologic studies of Hdnbecker 
furnish further evidence that the pnroarv 
disorder arises to the adrenal cortex 
cause tho change* to the pituitary 8*^^ 
described bv CuihiQg. There is no do^ 
that tho clinical plctura is mediated by toe 
adrenal cortex, since removal of this byp^ 
fuucilontog ti^e has usually resulted to 
rovenal of the cllnj c ul picture The intend'® 
administration of 11—17 oxygenated 
steroids does reproduce the symptom* tow 
sign* exhibited by patient* with Cusbtog* 
sv-ndnano a* well a* mduco pituitary chan^ 
The hypothalamus has been midn* nispic*** 


CUNICNL PVTTULNS Ot llvi tiL\DHLNOCOimClS\I 
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a 1 possible cause of live contlillon sirsci 
Uw sccrctioa of \CT1I is wihjctt to ncura* 
{rnaoDal siimuU from the li)poiIu)ainiu 

The Qccssh'o producllon of ^luctKrorll 
aids b} the adro^ curlot results in a pn>- 
tda catabolic ciTcct sshicli leads (u ^mstcin 
depletion and JJndnutiou uf (Im niusailar 
mass of tbo IndK'iduaL Tlu} tl>ln delicate sUn 
ind capillar) fragiliU whldi is manifested 
bv easy bniisabllit) as uxll os striae on. 
fftarartcrfstic. Osteoporosis u'itit loss of 
strength of bones arid patliolo^c fractures 
b frequeoL The accelerated nrotcin Weak 
down results in increased gluconco^,cnesis 
sad dim in is bed cailwbjdratc tolcratvc*. 
Injohn-reiistant diabetes results from these 
ptDc ^s es. Xccompanjing tlu, exc-essisc pro- 
ton breakdown is on cveesslsc deposition of 
fat with ahooraial distrflmtfoa imoKlng es 
the fate back und trunk. The 
cen-kodorsal fat pad has been dioractcrtzcd 
as a buffalo hump. 

The anterior pituitary gland nuy sliov. o 
tologlc ahnomulilics eWatterfaed b> a 
basophilic cytupLisanJc byal(aix.ition \acu 


ullaatlon and dcgronulation. A basophilic 
tujirar is present in one third of tho subjects. 
Los fm/ijentJ> other Jvpcs of pituitary 
Uinsor an encountered. The question is still 
unansucred in nuny eases as to whether the 
clungcs in IIm. pituitary arc primary or 
sccondorv to tliosc in the atlrcn^ cortex. In 
ab(Mit 30 pt r cent of tho patients, an adreno- 
cortical tumor is present and at least one-bolf 
of tlicsc ncoplasins prove to be malignant 
Unilateral In pcrfunctioalng tumors are ollca 
associated wit!) diminislHxl size and function 
of tlio contralatend gland. A small percent 
age of (utients cvJiibit no structural aboor 
n^U of the adrenal glands grossly or hlsto- 
logicalU llowcxcr at operation the ^ands 
ahvavs appear enlarged and physiologically 
bypcractivc with an oxcessn-o degree of vas- 
cutaritc \\ }u.n the lesion is duo to adreno- 
cortical lupcTplosia, the glands at operation 
are found to be enlarged and to base a 
dark browm color instead of the normal 
conorv \cl!ou color of the adrenal Small 
adenomas may be found in the cortex as- 
sociated with these changes. Histologically 
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Fifitn 3- A, A mto, tged twat>-t»o feaOt h*>'bi8 « taocm fvcA, obetity ttrUe, bypwtenrioo **3 
woikxiefi (hie to earooDcartLa] hyperpltxU which waj tilled b> blliWaJ trttl adrcsjjeisUaar B. TU 
ibow* the >tr<klag cheage axid ioapnn-aoeat is the pedeiit five mnnihii After edrtmtediasT (Cooztar <i 
Dr C W Thom.) 


tmially one finds bypeapl&sia of the xons 
fssdculnta when the cftnic^ exmditioo U 
pore Coihlngf lyndrome. Unilateral adre- 
nDCOrtical byperplasia Is rernly seen 
Other associate cjianges which hav« boon 
reported are carcinonui (rf the ponexoas cyvts 
of the pancreas pancreatitis, infarcts of the 
pancreas, fatty Infiltnitlan of the Uver oepb- 
roscleroxis and renal otildnosis, and 80 per 
cdt of the patients have o marked de^w 
of osteoporosis. Generalized arteriosderosis 
and cardiac hypertrophy are also found. 
Atrophy of the ovaries in the female patieali 
and dimlnutioo In site and softening of the 


ttttes in men a™ common 

Obesity is a common feature of the disease 
In both It h truncal in dlstribuUoD 

and the cervical dorsal fat pad, or buffalo 
hump 1> chaiactBlim:. TUnntog of the ikln 
^ moltiplo bruiKt «J * rauJt of 
c»nllkry f* exmten. Abdo.^ 

3 (hWlc ■triM ^ 

Ao tatnuoly rodiWi Is 

, nhterved and bypertcniion, mu*- 


standing symptoms (Fig. 2) Krythmnis. 
glycosuria and osteoporosis are freqotirt 
concomitants. Polyphagia, polythmsla and 
polyuria are accompaniments or insulin- 
rcsistnnt diabetes. Eaema of the lower ox 
tremitles and albuminuria often are a refloc 
Won of an arxompanying degree of nephritis. 
AroeuoiTbe* in females and Impotence to 
males are (wnmon. Hirsutism occurs in the 
majority of women affected, but true vitlHa 
don doea not occur with the primary hyp® 
glucocorticoid state (Fig. 3) Profotmd p® 
tonality occur with ioCTOOsed inHs* 

billty in some progressing at tim es to^^ 
major psychosis usually of the depressive 
typo. Acne Is commonly found and^^t^ 
cutaneous pigmentadou may 
Is surpiisingty delicate and 
There Is a greatly Increased 
infections of all types. Wound healing nas 
boeai thought to oe delayed, but those 
wounds which are surglealJy perfonned ac®n 
to heal per piimum vmcn asepsis is itrirt- 
The laboratory pr>dbig« in Cushings 
drome may be listed as follow_ decreased 




Clinical Patterns of Hyperadiienocorticism 


825 


glucoje tolerance, h>'pergl>ccnila and 
cojuria, a hematologic picture choructcrizrf 
by coiiDopcaia, I>’inphopcnla, Icukocytoili 
and erythremia increased uiinxuy cortiemto 
roid eicretioii (17 l^droiycortiraldj) nor 
rrul or dovTitod 17 lotoitorold excretion 
drr r m ted scram chlorido and potassium 
cancentratioa, increased scrum coroon diox 
ids content ostcopormis dxanonstrated by 
roentgenograms of tho skeleton, albuminuria. 
\Vbcn the underlying pathologic IcsUrn is 
carcinoma of the amraal cortex, tho 17 
ketosteroids are usually elevated, especially 
the beta fractioiu 

Adrenogenital Syndrome CVlrllmn) This 
form of byperadrcriocorticlsm Is found at the 
other esfaemo of the spectrum from the 
byperglucocortlcold stale of Cushings syn 
drome. The condition Is attrlbutod to exces* 
dv'e prodnetion of androgens by the adrenal 
cortex. Between these two extremes are 
found \'arious intergradcs %vlth varying clfo 
leal manifestations, according to t^ ^gree 
of tovoKTinent of tho zona fasdculata and 
xoaa teticularii by the enhanced pbyslobglc 
procenex. As a consequence of the viriUzmg 
properties of the hormones elaborated, there 
mav result female pseudohennaphro^bsm 
at Dfatli, precodotu puberty in the preido- 
laceot male and heterosexual develooment 
in the preadolescent and adult fem^e. In 


addition to thdr QiKlrogenldty these bor 
mones have a mariodly anabolic effect on 
protein metabolism. Thus patients with pure 
Cushings syndrome present evidence of pro^ 
tein depletion and loss of muscle mass, 
whereas those with a pure adrenogenital 
syndromo show signs of protein conservatioo 
and increased muscle mass. 

According to Willdns, postnatal adrenal 
virilism In rcmalos prior to puberty is almost 
without exception due to adrenal cortical 
tumor Virllixation may begin during the 
first fmv months of life and progresses 
rapidly Pubic and axillary hair develops and 
there Is hypertrophy of the clitoris. In the 
mole, tbero is a picture of macrogenitosomia 
praecox. Rapid growth of muscle and ikele^ 
ton Is characteristic. Varying degrees of 
obesity may be seen along ^vith the increased 
muscularity according to the amount of ac 
tivity of the zona rascicnlata. Very high 
levels of 174.etosteroid excretion ore seen. 
The differential diagnostic problem is with 
reraad to wbether or not tnero is congenl 
tal adrenal cortical hyperplasia or tumor 
With the former there is a typical response 
to the administration of ccirtiWe res^tmg 
in inhibition of tbe adrenocortical activity 
and on Improvement m tbe mnHL 

Hnn. 

The adrenogenital syndrome usually 
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Tigfifw 4 A, Vmlsun m * >-e»r-okJ fcnuW by 

hirwUncQ facm ^ age otf eleven jcifk uxi Jioenonheo frocn the ige erf djirtee^ «^ **^**“^^. 
ftjWitl coctss rtagitfl#iH u cantaouu butulngac^By and rekcttog av wicii siby«aiog»ctli> by tcta Ta 
to ACTIi B Swilng decroue In himiUsro ioi jpixuwK* ^ moro feminine coertwr* thre« 
rtSDOvaX of «jlreQ*l corocnl carcHMnj £rt»n tb» pxtK&L Meauen becniae reflular and Ihn patksJt 
be wd5 t«yo*r» lato A aolrtjm left pubsaaarv luetasUns was nsnov-ed Mn en >ean after pj^nty ^ ^ 

. iTMm « vrot tetBOved nbai meUsttab caiucd no endocrlM cr clitwcal diitaxbance thoo(h it iW''" 
fcjUTM hJrtcAo^ featniei «s the angmol tomor 


gfne at ag€» varying from adolafcence to 
bdoxe the mcDopauio The moiontv of ca»<M 
are probably dao to tumor but adieaocortl 
cqI hypwi^iib erpedaHv involving Ibc 
aaaifl reticularis, m8> be the cause (Fig 
i C) The development of secondary mas- 
cuiixiO characteristics doe to increased an 
drogem tmd tho suppression of f«ninlno 
characteristia occur timulUnetRuls Himit 
inn involvo the face extremities and trunk. 
The hair of the tcolp may bo thin and oc 
j^^jiooany one sees not on3> temporal 

tat «*l»l Wdna.. In^atatv tta 

which bofflco KMty and u^to 
of the roenses occur in tho naa 
*^****^2* Libido is dimlalsbed, h> 

ditorii and simultaneous 
Z bruosu, ovaries 


ment and male configuration aw stniin^ 
The condition differs from Cmhingi ^ 
drome not oalv in the toetobolic alte ra 
observed, but also in the natural “ 

the disc]^ which m tho case of vlrm^ 
may occur over a period of many 
(Fig. 4) The changes in Cuih^*^^ 
usual!} come about within * period of 
bvo to three years- 
In tho adreoogeoihil 
tary gland docs not usuol^ 
found in Cushings sjanlrome Also too 
oloeic changes in the liver 

miudu, boM ODd rcticuIoendBlheM 

are absent in pure vlriiisni, hut tb ^ 
may be present in the various 
between the two extremes of the 

Patients having tho mixed * 5 -ndto®e« 
hibit tho characteristics of virilism *1^' 
xnasculinixatioo vdilch usual!} 
in the picture, as well as the roetabotic 
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nonnalltlci of Ouhlngi $\Tidromc TIksc 
mixed picture* ouy be produced b> adrcrio- 
cofticafb>'pcrpla*iu pernap* more often than 
b) tumor tl^gh tikj latter may aUo bo 
productiNTJ of tH* blzamj complax picture 
Patient* having tho mixed f>Tidromo will 
exhibit hiiTutijrci, anxmorrhea, hypertrophy 
of the ditori*, hypcrtcn*lon, obalty mai 
culino extrcraldci xvlth iDcrtaxred mu*cular 
development, plethora, reborrhde dermatiU* 
hvpcrgl>xcmia, cutoncou* itriac 
erythremia and cilremc* of pcrsooallly 
chinge. Patlcnti with vliillim show \ery 
high level* of urlnaiy 17 hetostcrolds, rang 
fag from 25 to 90 mg per tv.cnt> four hour* 
\Vbcn caidnoraa is present, th^ U a hf^ 
IcNel of the beta fractloa of 17 kcttuterolo*. 
There may bo no olovatioQ of 17 b>’droxy 
CQrtlcold] but In those having the mlxra 
f)-ndrome this will be present High level* 
d androgen* measured biologically can be 
recoverea In tho urine of patiOTti with 

vf riUrm 

The various cause* of vlrillzutloa in 
women must be considered in the differential 


wlilch cause* a biochemical state of hvpo- 
Uillcmlc oUcaJosis Rdativoly few cases nave 
been reported in tho literature, but an in 
creasing number of instances of hypcral- 
dostcronism, both primary and sectJiidary, 
are gradually being discovered. 

Coon has described tho clinical picture os 
being characterized by intcrmitteiit tetanv 
parathesia, perio^c severe muscular weat 
ness and poralv'sc*, polyuria, polydipsia, 
hypertension and no cocma. In its fully de 
v'cioped stale, the condition eihibits exce*- 
live amount* of a sodium-retaining cortlcoid 
in tho urine, severe bypokaliemio, hv-per 
natremia, albilntu and a renal tubular defect 
in the reabsorption of water There is no 
increase of eicretlon of 17 letosteroids or of 
17 by draty cortlcoid*. Tho relative lack of 
important lymptonxatology at extremely low 
levels of serum potassium has been empha 
sized. 

Operation upon the first patient described 
os having this condition wns performed bv 
Baum vvTio found a well-encapstilated ode- 
DdSDa of the adrenal cortex 4 cm. in diameter 


diagnosis. The ovarian Icsionj which may 
produce virilism ore onbenobloitoma. Ley* 
dig cell tumor diffuse lutcinixorion or hyper 
t hoco ris, and pohrystiQ disease of the ov^es 
(Steln-Levasthal syndrome) Palpation of a 
mass direct* attentloa to the ovarv 
but, tmfortuiiatoly the turnon ore frequently 
too small to be so detected- Leiomyomas of 
the uteruj which ore incidental must also bo 
diSeseatiated. K smaU number o£ patients 
vrith m-called adrenal rest tumors of tho 
ovary have been described. Young empha 
died the necesrity of considering (jvaiian 
tinDOT* fa the differential diagnosis of virt- 
hsm and recosnmended that preliminary 
peHic exploration be carried out prior to 
*draial surgery when no localizing evidence 
cfw adrenal Wlm conld be demonstrated. 
'Vhai the lexioo is pr imar y in the ovary an 
«ce»iive response to ACTH is not to be 
®*P*cted in tho steroids excreted In the 
At peMc eroloration, careful ex 
^ ^bv a ti cp of the amenal area sho uld be 
®Jried out However not finding pathologic 
under these circumstances is not 
^^Cressarily sig n ificant because intia ahd nmi . 
, . P^patJoo of the adrenals may be unsot 
Fairly large tumor* may not be 
when intra abdominal palpation 
laparotomy exposure is carried 
_ JJefinitfve suprarenal exploration Is nec 
acauacy 

PtWry Aldoiteroolam A new clinical 
been recently described by 
V-con, desisnated primary aldosteronism. 


The cells of this tumor were laden with 
lipid material and bloossnyx of the tumor 
Uoue gave valoe* for oldj^erone seventy 
five to one hundred times greater per gram 
than that found in beef adrenal The op- 
posite adrenal gland sbouvd thfnntng of the 
cortex and the atrophy was coafinea to the 
zona fasdnilflta. There wa* no atrophy of 
the zona ^oroerulosa. Chemical analyxis of 
muscle biopsy spedmeos showed a great ex 
cess of intraocular sodium and marked 
decrease in the amount of mtrocellular po- 
tassium. Renal biopsies showed severe ar 
(erioseJeroxis in alT sections and a diffuse 
vacuolar change In the tubular epithelium 
thought to be hydropic degeneration. Area* 
of necrosis and also renal were 

observed- This patient was only tbirty-four 
year* of age end the severe arteriolar l^tnrn 
were attriboted to excessive activity of the 
•odhim-retainlng stero id aldosterone. 

Within one day following removal of thft 
adenoma, the unnan excretion of sodium in 
creased greatly and a mailed retention of 
potassium occurred. Hypernatremia and hy 
pokallemla disappeared by the sixth postop- 
erative day and serum values for sodium and 
po t assiu m were Dormal thereafter Pro- 
teinuria, polyuria and polydipsia disap- 
peared in six day*. Blood pressure fell from 
170/100 to a level of 120/70 In eighteen 
days. Bioassayi for urinary sodium-retaining 
corticoids after operation gave noimal valuer 
The became completely symptom 

tree. It Is of especial interert that tiamgh 
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tbiJ Ifificka seemtd to cause atro^y of the 
cootrakterol odreaa} In tHo xcma n^culoU, 
It did not cause any rise in 17 hydroiycor 
ticoidj and 17 ketosteroids wblcii were also 
nomul both before and after operation. 

This syndrome of primary aldosteronism 
has been deariy estaboibcd hy CxmiL Wthin 
six weeks of his initial report, four addiUooa) 
cases typical of this condition were recog 
nized by otben and in each of the patients 
an adrenal cortical adenoma was found. In 
aikother patient, the finding of an adenoma 
was made at autopsy Wyngaarden reported 
one patient in wbom no adwroma was found 
at autopsy though clinically the individual 
had ah t^ d^aracteristics of this syndrome. 
This suggests that the syndrome can occur 
without adrenal tumor and that hflaterol 
adienalectODiy should be considered as ther 
apy in such subfecti. Conn very appropriately 
su^exts that, since the bioassay tor urinary 
alcmsterone is Impractical for Inoad din teal 
uae, serum bicarlKmate and potassium leveb 
be detenntaed routiady as a screening pro- 
cedure on all hypertensive patients. Hypo- 
kaliemlc al ka losis, unwrpit/ned by other con 
ditioni, thouM be regarded as an indication 
for careful adrepocortical study and explora 
tioa 

DlfTXRENTIAL DIAGNOSIS AS TO 

CAUSE OF HYPERADRENOCORTlCmi 

In the differential dUgnosls of those states 
one is preseated with a varying history end 



Plfw* S. PUiB film of ibc sbdomea tb 

d>*dw*' d k loaai tuincs nbov* itid aeyte *» i*^ 
*Std lorty ymjt, lavta* 
aplorstion thii prevsd to W s kap* eyA a 
rtattJ (kod wth ac c t a a p aityiaf certtesl «Uop y ■ 
lak. tveoaa} idbo oc artkal setMtr *** raa>B 
la both pnopovtrva siid 

findings, depending upon whethtf «»• h 
dealing with Cushings syndrome virfliaB « 
the mixed s>'ndrome with its Wxarre iinsoi- 
festations. The consldeiation of major te- 
portance is whiJtber the disease h bcia| 
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Flgwn 7 Urioiry iten^ rwpoaie to the eight boor tnlrm^Tnoui Inhidco of ACTH la the ncnn*l p»- 
tw tn a wkb Curixlag i fyndjocDe duo to edrenai coftloJ In-povlaiU *nd tn a patient with vitfllirn 

doe to adrenal eardran*. The lack of nspoote lo the patient with caadooma t ndl ra l e a the auttmomew* 
nature of the tmoor The byperactho roponao In the pallenl with hypophul* ^ V’ rBJpoo** 

ta the Donoil and In the patteot havtnf coninoina U dgn UVant to tha dlffcTgn t ial dk^ooalf (Har 

dKB, J n and Laldbw J C S. Ponun. \oL -4 ) 


medlited by bikterol bypoplaxla of the 
edmal cortex, cardooma of the odrexiaJ 
cortex, adeiKRiui of the adrennJ cortex or a 
primary ttSDor of (he ovary A plntri BIm of 
the abdomen (Fig. 5) aj]id both excretory 
orogr*^ (Fig. 6) and retrograde pyo- 
logmpby may yield valuable formation. 
AortMTaphy is seldom necessary Caiboo 
d toi l da Injection Into the retroperitoneal 
jaeiaaal area has replaced the use of oiy 
TO because of its greater solubility and 
therefore lesser hazoia of gas embolism- The 
limitations of the method must bo recognized 
>uid It must be remembered that frequently 
°i*s*es of fat in the periDepbrlc area ha\e 
bem mistaken for adrenal tumors. As hi gh 
*n error as 50 per cent has been reported 
^th this latter technique alone. AD of the 
diagnostic methods at one s disposal must be 
brought to bear In onler to reach an ac 
carate preoperathe diagnosis. 

The normal 17 ketosteroid In the 

ranges from 4 to 10 mg per twenty 
h*ir hours. The normal 17-hydroiycortlcold 
^xaeticin ranges from 4 to 6 mg. per twenty 
hours. With 25 units of ACTTH 

^amMitered intravenously over a period of 
gm hours, the 17 ketosteroid excretion nor 
can bo expected to rise to about 16 
18 tog. and the 17 hvdrtJzycorticoIds enn 
®4*cted to rise from the normal level 
Dp to 25 mg. (Fig 7) \Vhcn bilateral 


adrenal cortical hyperplasia is present, rest 
log levels of sten^ excretion are hi^ and 
an excessive rise in ste roid excretion is ex 
pected as a result of ACTH stimulation. A 
level of 17 ketosteroid cicretian may bo from 
30 to 60 mg in hventy four hours, and the 
elevated excretion of 17 hydroxycnrticofds, 
when hyperplasin U present, may be a rest 
ing level of 20 to SO Following admlnistra 
tioa of 25 clinical units of ACTTI, the 17 hy 
droxycoffticold level may rise to 70 or even 
over 100 mg. Likewise, when adrenal cortical 
hyperplasia is mediating the disease process 
under contideratioo, Wilkins has shown that 
by administering 100 mg. of cortisone acetate 
per day a deerraso of the excessive levels of 
corticoids In the urine can bo produced 
(Fig. 8) presumably as a result of an In 
hibitory controlling effect by the pituitary on 
the hyperplastic glaxals When adrenal cor 
tical candnoma is producing the 
picture one usually does not get a response 
as a result of stimolation with ACTTH, and 
inhibition with cortisone administration docs 
not occur There have been a few etcep- 
tioni to this, but, in general, these tests 
have served os a valuable differential ding 
Dostic measure. When the f4fnlnal picture Is 
due to adenoma of the adrenal cortex, a 
variable response may be obtained as a 
result of ACTH stimulation or cortisone in 
hlbition. FaDure to respond on part of 
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Flgun 8 Adrenal cortical tnJiihition wUb cartlMDe acetate- hmur vf. hyperplasU (Tbon:, G. W il 
New England J Med. >-01. 248. Reprinted with pemdikkn d the New Fj^ gLnd Journal d Medkiaa) 


an adenoma boj been obterved as has a 
definJto response to rtlmukdoo and Inhlbi 
tion Id other cases. Sudi EDcUngs would 


lode physiology produced by lesJons d the 
aureaiaJ cortex. Hyperplasia of the sdrnMl 


most Uhely dejMsd on the degree of bio- 
logic autonomy of tho individud tumor and 
perhap to some extent oo its degree of 


diforcntiatloci, both physiologic und his- 
tologic. When pbyilologk evidence of an 


tologlc. When pbyilofogic evidence of an 
adrenal cortical tumor Is found by these 
tesb increased efforts should be mode in 
order to locate accurately Its position- Ade- 
quate preparadoo of the padent and on 
excellent plain film are of great value. In 
addldon, serial tomography iiai bocn help 
ful Nvithwt, and in coujuocdon with, carbra 


dkuddo Instillation via tho prcsacral route. 
The final certain meth(xl of localfzntkm is 


The final certain meth(xl of localfzntkm is 
bilateral adrenal exploratlcm. However bo- 
foro this is carried out, In all wonwn showing 
a lack of bypemetive response to physiologic 
rtimulation of tho adrtsialj and showing 
rigns of virilism, there should be the rela 
tlvdy simple procedure of laparotomy and 
pelvic eiploration In order absolutely to nile 
a possible responsible ovarian lesion. 
Adre^ exploration Is carried out subse- 


adreaaJ cortex. Hyperplasia or the aarn» 
cortex may involve preoominantiy a^ooeol 
tho three looe*. In Cushings f>-nditicDe, by 
pcTplasla of the rona fasdcnlata is 
prodominanL H)perplasla of the tons 
memJcaa is wmetiine* seen in indhidn^ 
with hypertenslvo vascular disease, espeds^ 
In those ^vbo have been on a salt reslridffl 
diet Hyperplasia of the xona redculaili 
be fouM in indJviduali having citrcne 
grees of virilism Theso functitmal aipcci* ® 
tho different zones of the axirenal cortex nra** 
bo homo in mind when turnon of tbe aJr^J 
cortex are being comidered. Tbe foUmdiil 
simple claiilfickdon of tumors of the sdraul 
cortex Is suggested 

1 Tumors wltlxxjt apperent functfcn 
a. Cysts of the adrenal cortex 
b Adenoma of tho adrenal coftei 
c. Cardnoma of tho adrenal cortex 
2. Tumors with hormonal function 

a. Adenoma 

b. Carcinoma 


auenlly »bcn a tumor H not found In the 
Svaiv At *0 tfroo of pdvto Inpuiutomy 
nulwtoiy tuploretton of tho adroimli mny 
otmI tho preKuco of a tumor 


Benign asymptomatic odenoroa of 
adieoafajrtex ocean quite 
may bo considered to be not pathology 
However unknown factors may 
growth of those tumors to sufflcfcnt il» 


pathology of ADRLNOCORTICAL 
TUMORS 


cause symptoms and, in almost every 
In wbom mo> do enlarge, abconnal 


^ ^ ^ ,4Tnrts are being made to cor 

nod tho patho- 


Is manifested and the neoplasms 

become malignant Goldzeihcr 

35 per coot ofpersons ex ^ postH»:»^ 
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have imall adretui cortiad ud<a>omai It is 
to be remembcrod also that adrenal cortical 
mn y occuT in ectopIc aclrcnol tU- 
tue and also in hctcrotoplc adrenal tissue 
beneath the capsule of the kidney C)-!!! of 
the adrenal cortox are coosidciTO os con 
genital lesions and may attain considcroblo 
liio which may result in prCMuro atrophy of 
tfut adrenal gland. Only a few of these have 
been rcportedwhlch had attained ruiBcfcnt 
rirji to cause symptoms. Displacement of the 
kidney may bo noted on pupation and oa 
rocctgenographic investigation as an inci 
daatd finding. ClinJcall) they cannot bo 
differentiated from a solid tumor except by 
sorgfcol exploration or needle aspimtloa. 

The non endocrine carcinoma of tho adrenal 
cortex may be confused clinically with renal 
cell cardnoma (Fig. 9) and may invade the 
kidiiey (Fig. 10) causing hematuria os the 
initial symptom. The tumor may be disexjv 
ered as a result of its maw and oiiplacemont 
of the kidney may be seen in the roentgeno- 
grami, dtber nlaia or p) olographic. Tho cell 
may have a clW to granular cytoplasm and, 
in contrast to the adenoma, it grows through 
ds capsule and exhibits many mitotic Bgores 
with invaslaQ of \cins. Occastonally xudi 
neoplisnis may develop bilaterally and they 
may also be found in aberrant adrenal 
cortical tissue. Metastases occur by hetnatog 
enoQs routes to the lungs and liver Retro* 
peritoneal nodes may be involved b) lym 
photic estontioa and direct mowth. These 
tijm a r s are timafly faaad la adults £nim the 
third to (ho seventh decade of life. 

The functional tumors of the adrenal cor 
toi, whether adenomas or cHrrinivng*^ may 
produce the adreDOgcnltal syndrome, Cuib- 
hi^s lyndroma, tijo mixed syndrome, femini 



FigBJ* 9 A right rrtiognule pj-elognun cbowlag 
dcfocroily of the opper portion of irml pdvis and 
abimrr of filUog d live upper calkxs in a tweiit> 
yw-old imyiicUD hrougfat to tha bospUal to 
as a nsih cf a severe reoal tasnorrfaajB. The 
houoohagv and p^t^ofr^hlo were due to 

adrenal corticaJ candDOcoa lovadiof ♦Kj, bdaey 

zation syndrome, primary aldosteronism smd 
mlscellaneoQS chan gee rucb as gynecDmastia, 
urinary excretion of cborioalc gonadotropin 
or the recurrent hypoglycemic episodes de- 
sorlbed by Thnnnbauser Histologic charac 
tensdes ao not diffisreotiate the fimettoruJ 
from tho nonfuncticxial tnmon of tho adrenal 
cortex. It Is possible that histnclwmlcal 
studies ultimately may discern detectable 
differences. The age distribution is quite dif 
ferent frxun that in nonfouctionlng tumors 
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Iruofar aj more than half of them occur In 
indhidiuli ^•ounge^ than fifteen j earj of ngc 
There ii often diiagreement among pathoh- 
ognts oj to uhetber a tumor of the adrenal 
cortex ii on adenoma or a carcinoma. In 
vajion throu^ the capsule and the presence 
of manv mitotic figures are Indubitable evt 
dence of the fact that malignant disease i$ 
present Aboormai pb^-siologic changes may 
be present for \T5Surs before the tumor Is 
discovered, which suggests sknv gro^vth m- 
ltlall> Rappaport found that one-fourth of 
these patients showed some degree of cor 
deal atrophy on the opposite side Ail 
patients having an adrer^ cortical tumor 
should be protected bv cortisone or b>drD- 
cordsoDe suppojdi^ iherspj darisg and foJ 
lowing the removal of the tumor Tumors 
produciog virilixm are less lihely to cause 
atrophy the opposlta adrenal gland. 

Both adezutna and corcinama of the 
adrenal cortex may produce Cushings syn 
drome- The incidence of oxaligoancv nas 
been reported os being lugber when the 
tumor causes the mixed sNiidrome with ele- 
ments of both virilism and Cushings svn 
drome The highest incidence seetm tz> be in 
nenooi in the third and fourth decades of 
life. The majoritv of these turnon are found 
in females and it is to be remembered that 
Cashings syndrome due to hyperplasia of 
the adrenal cortex, is also much nxnre coio- 
mon in vromco than in men. The pln-siolottic 
autanomy of the tumor nuv be studied ^ 
efforts fit inhibitioo with cortisone therapy 
or bv efforts at stimulation ^vith ACTM 
These tests mav be helpful with reference 
to prognosis 

Feminization in mole* is extremely un 
common, especially in adult males It if 
characteriied b> gvnccomastla, testicular 
atrophy and impotence Wilkins reported a 
fcrifif of six Instances all of whkffi resulted 
from adrenal corhea) tumors. In such case*, 
clinically It would be important to study if 
possible the urinary estrogen, 17 ketosteroid 
and androgen excretion 


HANACEMENT OF 
hyperadrznocorticxsm 
Medical therapy of Cushings nmdroino 
has been directed at adrenocortical tahihl 
This has been most succestfuU) carried 
aat with cortisone acetate, but the imprm^ 
ntfnts are incomplete and t«np^ 

of totortoroo! propton^hM 
HfflM hdp m toprovtog proltm 
KtaitaiJ irradiation to 

h« bom n,. 


ydewed by Sosman. About 50 per cent of the 
patients treated underwent at least a partol 
reniisxion, but in oolv one-drth of dw 
treated did the remission persist fitajisirr 
irradiation should iKit be used unless aS 
physiolo^c tests indicate that the duease h 
due to amenocortical In-perplaiia, for in coe 
fourth of the patients mving Cushings ivn- 
drome malignant tumors are present Tbe 
therapeutic procedure of choice in Cadrfrtgs 
syndrome regardless of the adresiDcortka] 
lesioo proeut. li the lurgical lemmal of by 
perfuactioning adrenal cortical tissue, wtki 
consists of resection of unilateral, raxeb ht- 
lateral, tumors and total or subtotal adre- 
nalectomy in patients Nvith bilateral adretal 
cordcul htpcrp2<uiit. The iolkm-aig pamti is 
the surglcaJ management of hvpei^«««r 
ticism uesen'e emphasis. 

Recently adrenocoxtical surgen has b«a 
made possible bv the avnilabilitv of adr«Ji> 
corticiu hormoocs- It is necessary that *D 
patients subjected to tbe removal of airaia- 
cortJcal tissue be adequately prepared 
operaUxeK and supported poftoperab^ 
bv careful obsemition and adeqvada ber 
monol replacement thentpv 

Cortisone acetate lOOmg. gjxen Intnii^ 
cniarly should be gb en tweh'e boon od 
two houn before lurgerx Hydroeaftiscee 
should be administered intraveaouiK coo- 
tmtsously at s rate of abemt lOO mg. p® 
four bemn during the operatten and iscuo^ 
dlateh thereafter HvdroctMtuoao may be 
coatinoed postoperativelv b\ constant 
venous drip at a rate of 100 mg. pet 
boi^ An alteniatix-e schedule which 
be used would consist of cortisone 
lOO mg., gben intranrusculoxlv 
htxjcrx, the day of operatioo and tee art* 
poitoperatlv'e , 

The dosage of cortisone sicetato is gr^ 
uaiJv dinrinished 25 rog. fxr dose after tte 
third postoperatix-e day Tnis 
be carried out sknrly and carefulh 
ing to the state of the patient uro 
rccos-ering from tbe hypertidreoocorti^ 
state Careful study of electrolyte bm.n^ 
weight, csubohxdrato metabolism 
function must be pursued througboul the im" 
mediate peutoperatix'© period. 

The mart expert mescal opinion ^ 
obtained with reference to the use “ ^ 
salt retaining bormooes such as Suorobvu^ 
cortisone a^ desowcorticosterone 
A profound iucrease In excretion of som®® 
chhiride may occijt tvithln the first tai d^ 
after bilateral total adreoa/ecfOfny and tca^ 
be combated with adequate ounts of SA» 



835 


Adrenocortical Relations to Hypertension 


a* wen ai iho wJt retaining bormonc*. 
Adrenocortical injuffldcncy is manifested by 
dw onset of headache, \vcab>cis, malaise 
lassitude, nausea, v-omlting and liyiwlenslon 
When an adrenal cortical tumor has been 
found and located prcoperativcl> unilateral 
adrenalectomy is performed. When a tumor 
has not been located by preoperaUvo study 
the patient is prepared for bilateral cjrplom 
lifm. Since tiw surgical hazards ore less on 
the left than on the right, exploration of the 
left adrenal gland is usuall) imdcrtalam firiL 
Simultaneous exploration of both sides con 
bo carried out on patients who ore not tro- 
mmdously obese. Exploration of tho op- 
posite ride is always desirable Irrcspcctlvo 
of the gross characteristics of the vlsiudizcd 
gtnrw l If obvious adrenal cortical atiopbv is 
present, a hyperfunctioning tumor on tno op- 
posite ride is \’ery likely 

If the adrenal cortices appear hyperplastic 
or physiologically hyperactive, bllatend ad 
renalectomy is iiidfcated. Poutnsse and Hlg 
gins reported tho finding of bilateral adrenal 
cortical atrophy and the presence of an 
ectopic byperfunctiooing adrenal cortical 
lexiocL 

B ila ter al adrenalectomy is the procedure 
of dulce for adrenal cortical bypoplasla. If 
a tumor is fouod, tbo tumor and entire 
adrenal g^arKl on that ride are removed. In 
the majority of patlenta, a single-stage opera 
tkxi with exploration of bom rides can bo 
carried out However if at the time of ei 
ploratkiD It is apparent that the patient U 
not able to unde^o a bilateral exploration, 
the perfarmance of a unilateral adrenalec- 
hany Is the procedure of choice if tho gland 
Is ahoo nufll , 


Evay effort is directed prooperatively to- 
ward the gaining of marimal renal and car 
uloresptrator^ function. A plastic PBnrtiiln is 
placed in the antecobttal or internal mal 
vein preoperatively for the continuous 
““^hiirtratlcin of fluids blood, hormones 
and pressor substances as necessary The 
toves^ catheter should be removed 
within forty-eight hours because of its tend 
to cause thrombophlebitis. Pentothal 
"wiM luductioo followed by Intratracheal 
oxide-ether anesthesia has been qnlte 
*f°^^ctory However in very poor-risk pa 

^ ^ ' continuous spinal anesthesia 

efficacious. These patients must be 
continuously during the first twenty 
t^ afto operation. Every measure is 
lilted to for ^ tJl pulmonary and vas 
^ aanpllcationi turning every two 
7°^^ *c^reBthing eiercisei dorslfleiion 
^ feet, elevation of tbe foot 


of tho bed, use of elastic stockings prior fo 
and after operation and utilization of anJ* 
bulation, avoiding tbe sitting position, a* 
soon as reasonable. 

Priostloy and Cahill have advocated sub- 
total adrenalectomy In our experience, ft 
seems that bilateral total adrenalectomy Is a 
preferable procedure for bilateral adrcnid 
cortical hyperplasia. Subtotal adrenalectomy 
carries certain possible disadvantages. Rf 
lapse may occur in appnxdmatdy 10 to 20 
per cent of mtients bccauso or recurrent 
hyperplasia who an adequate remnant ha* 
been left The state of the adrenal cortical 
remnant is unknown and adrenal insuffi- 
dency has occurred in approslmately 50 pel' 
cent of patients so treat^ when rell^ce ha* 
been placed on this to maintain survivah 
The possibility that stress may predpltato ao 
adrenal oisli, because there Is not sufficient 
adrenal tissue to meet tbe hormonal dc^* 
mands remains a real possiblli^ All of these 
patients have to be instructed with regard 
to meeting stress by an increased ingestioO 
of hormones such as cortisone acetate. 

Tbe results of adrenalectomj for bypef 
plosia or tumor of the adrenal cortex are 
ver> dramatic, but each patient has to go 
through a period of many trvmtht of adjost 
ment to the new henne^ status. Corefid 
observation during this period Is very neceji 
tary Susceptibility to infection must b© 
gumded against and the patients activities* 
carefully regulated- In patients having virf- 
Ikm, hiroitlim is very ilcpw to cKrtx^ p, Hy 
pertension usual!} subsides but may persist, 
according to whether tbe vascular changes 
are irrcvoslble. Osteoporosis is characteris- 
tically slow to heal A dramatic tmproveroent 
in diabetes may occur but thu alro may be 
gradual In improving. Menses may bo Tt^• 
fumed within one month after removal of an 
adrenocortical tumor Improvement in the 
sldn, striae and hemorrhagic tendencies oC 
curs within a few months. Tbe mental status 
of the patient is usually markedly improved 
along with appetite and strength. Tbe prog 
Dosis of patients having these disorders of 
the adrenal cortex has been tremendousi) 
changed as a result of the availability of 
adequate homunal substitution therapy 
which has made possible surgical removal m 
the axlrenal ^anos and cure of the disorder 

ADRENOCORTICAL REIATIONS TO 

HYPERTENSIVE VASCUIAR DISEASE 

It is well known that adrenal cortical in 
suffldency Is associated with hypotension 
and that tbe development of Addicm s dis- 
ease in patients with pre-existing hyperten 
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Flour* 11 Tbo tmnarv kocbiun rurfetioo to a crwn. aged thirty fc«r >ean. ^-tth 
and ir-*rT^hln }«rt failure Wore and after biUtml tood tdrenAlrttcray Thii lodi^ neretton . 

a Unkiog n»»paraljle phywaJngic benefit daived in certain patienU harinf mahgaanf byp<Ttf*oo pono** 
to total adrrgtfLlertnrny 


iLoa is usuallv accompaaibd by a fall ito 
blood preMure to normd or subaormal levels 
H>T>cradjfmoeorticifm and pbeochromocy 
tomft ore each associated rvith elevation of 
tho blood pretfure It ij also known that 
ACTH is tolerated poorly bv the bypertcn 
riv© patient Goldblatt has shown t^t ea 
perimental renal hypertension Is not mata 
tained in the absence of the adrenal glands 
Xbe administration of excessive amounts of 
desciycorticorterone acetate to the oddison 
ian patient who has had pre-existing hyper 
tension will result in the return of hypeitesj 
jion The above evidence that the adrenal 
cortex is involved in tbo maintenance of 
bvpertnision has led, since the advent of 
to an investlg^ioD of the effects 
of adrcoalectomy in patients widi hviwrten 
live vascular isoase The dcscripHcro of 
raia^aiy aldosteronism b> Conn has further 
Enhanced the interest in odresKwOrtlcol rtU 


^^ri^fSmd^toptovcmcnt in patlcnU 
bypstrarion 3 ibo» Sobota 

r,„ odmialectonij It ysru Utet 

flat the bypertcMi™ f« 
Sold t^tvive, bot could l«d 

criitence. ‘dter totsd adicnaloc 
“ tomb’s* KTOCTience gained In 

‘rC^venr.. the fofc"*>S 


concerning tho Klection and mainteMOt* 
patieoU vvith severe h>'pert£3Blve V’Wattf 
diieaso may be mads ^ . 

Complete and siibtotal bilateral sdrm»i« 
tomy are relativel) safe procedurm « 
properly selected patients After totsl 
renalectonry patients can be .^.rn- 

toined on achwjuate subttitatioo tbmp 
whids includes cortisone and »ppropi“ 
doMS of dcsoi)*corticosterone acetate, or 
equivalent with additional *«pple^^ 
sodinm dilorido depending opt® ^ 
vidool demands . 

Tliough the chronologic age of 
tienl is not a critical factor the 
age of the patients vascular 
degr« of roversibiifty of it are defbUoa^ 
cal factors Advanced cotocary and £»«» 
arterial crease greatly enhaniaa the bs^ 
of adrenalectoiny Advanced renal 
disease and renal Imuffidency '*^diout 
ceptloQ are coatraindlcationa to adrenawc 
tomy , 

Adrenalectomy is ineffective in 
arterial blood pressure unless some dejpe® 
adrenal cortical insufSdency is prodoc^ 
However regresston of advanced coron^ 
renal or cere^wwcuiar arterial i 

not occurred, even though lowering of oioo*^ 
pressure has resulted- 
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ADnENOcoRncAL Relations to Hypertension 


The outjtandlng measurable phyilologfo 
benefit derived frra total adrcnmoctomy In 
pallcnti with hypcrteiuloo has been tho fa 
creased urinary escredoa of sodium (Fig. 
11) and water which occurs and slgnificaatlv 
jtmfniiKrt tbo total body sodium This result 
has been of particular benefit in patients 
with intractable c<mgcati\o hoart folluro 
(Fig. 12) Such a reduction In total body 
sodhim is not a guarantee that blood prei 
sure will foil oikI, in fact, a marked reduction 
in blood pressure in the presence of ad 
vnneed vascular d(p*B3M is not desirable. 
Patients having advanced Irrovcnibla vaa 
nilflr r^{p»ntn may suffer with Cerebral 
anemia and diminution In renal function os 
a result of such reduction in blood pressure. 

It seems that the xlmultai>eous perform- 
ance of sympathectomy mav improve tho 
eSeds of total or subtotal aaremiicctomy in 
selected patients with hypertensti'e vascular 
disease. 

On tile basis of a series of patients with 
severe b)pertensivo vascular disease sub- 
jected to total adrenalectomy severe angina 
pectori s, electrocardiographic evidence ofod 
vuced coronary artoy disease and severe 
renal imufflciency ore ccmtiaindications to 
the operatiotL In fact, oil patients having a 
hloocf urea nitrogen of more than 40 mg. per 
100 cc. have be« made worse by odrenalec- 
tnmy 

CantiimoQS spiisal anesthesia has been the 
anesthesia of choice for this procedure In 
these patients. The prone potitioo aDmving 


a simultaneous bllatcraJ oiposuro of both 
odrcnnls Is desirable and is utilized In all 
patients who are not too heavy or obese. 
Espofuro of tho left adrenal Is obtained by 
resection of the twelfth rib and it is desir 
oblo on tbe right side to get a \vider field 
of exposure by resecting tbo eleventh rib 
Tbe prone positicA has the advantage of not 
changing the patients position daring the 
operation. If the posterolateral approach Is 
used, a gradual change In position is carried 
out as sovcm hypo tension may be predpi 
tated If this Is performod suddenly At the 
tenninatloo of the operation the patient is 
carefully turned on the bock and remains on 
tbo operating table in tbe recovery room for 
at least two hours in order to insure drcula 
toiy equilibrium Dlueganllng these precau 
tions may precipitate a proloond cardiovas- 
cular collapse and even cardiac arrest 
Tbo best results have been obtained In 
those patient! suffering from congestive fall 
ure which has not responded to ^ forms of 
medical therapy At the same time theste 
patients must have hirly good renal func- 
tkm. In a series of twaty patients with 
varying degrees of hypertetuivo vascolax 
diiense, more than 50 per cent obtained some 
improvement portaant to total adrenalec 
tony None of these patients had hypofcalf 
emlc aBtalosls or histologic evidence dF ade- 
noma causing Conns syndrome of primary 
oldostaroalim. Thi* Improvement was main- 
tained for more than six months in ten pa 
tients and in six of these patients ^ im 


CHANGES IN HEART SIZE FOLLOWING BILATERAL 

ADRENALECTOilY IN HYPERTENSION W C J 36 
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pnTvement waj maintained for more than 
four >Tar», The impro\‘eiQent for the most 
part seemed to be bwed oo the increased uri 
nary excretion of sodium and water Mental 
equflnlra]t> and better adjustment to enW 
rocment were manifestatloiii of prvxdmloitie 
imprwement The causes of death in the 8f 
teen paticoU who died in this group were 
m\’Ocardia! insufflcieocy in two, uremia in 
four congestive failure in one ctirdiac arrest 
£n one aorena] cortical insufficiency to two, 
carcinoma of the prostate in one rupture of 
an aneinytm to one and cerebrtmiscuJar ac 
ddeot in three 

THE ADRSJ^AL CORTEX IN THE 
TREATMENT OF CANCER OF 
THE PROSTATE AND BREAST 
The endocrine control of the crowtfa of 
the prottote and breast has been MMjvvn for 
manv \ean In 1896. Sb George Beatson 
appreciated that carctooma of the breast 
cowd be influenced krv the secretion of the 


patients having carcfecuna of the pnxUi* 
and of patients havfaff cartinoina of & 
breast has been observed following coclisaDe 
inhibidon of the adreoai cortex a 
of observers Further tovestigatioo of fle 
effects of adrenocortical tohlbitioD \riti cor 
tlsono acetate and with fiuorohv'drocortHtoe 
is being coottoued. 

Hormonal studies before and after cattra- 
tioo have shown a maried rednetko is » 
result of this procedure in the etoetiao cf 
androgens, Tfcds was measured hkdo^aiBT 
However a significant cicretiaD of indros® 
can be measuira biofogi colly after castratee 
and this androgen excretion fs further e?caih 
diminished by total adrenalectomv Tue »• 
mtoUCratlaa oi ACTH to patleols after car- 
tradon has shown a marl^ rise to occur ta 
androgen eaxretion to much higher lev eh 
than w ere demoostralcd in the resting itsie 
beforo orchiectomy This ooncretely 
the assumption and studies of Huggins fid 
Scott that the adrenal cortex is the socrce c< 


ovaries and ho obtained a limited reotission 
of the disease bv performing oophorectomy 
ThU operation was replaced by irradiallcm 
steriliz^on and it was not until recent vcon 
that it was appreciated that cessation of the 
meosei did not oecessarHv mean; that the 
secretion of estrogens bad rtopperi Surtocal 
stciltzatiOQ is tM caiiv certt^ rnp<lv>3 of 
stopping ovarian estrogen production. In 
18M tuMcsted removal of the teste* 

for prostatic enSfigement and, to 1886. Cab^ 
reported on this method of treatment It 
xenxatoed for Hoggins in IWl to report his 
epoch maldng diicoverv of response of con 
ccr of tbe prostate to castration and the 
administration of estrogem In 1945 Huggins 
and Scott reported bilateral adrenalectomy 
for caacer of the proitote which had rcac 
tivated after previous respoase to castratfon 
and estrogens. Some Improvement -was noted 
to these patients, but they ail succumbed to 
adrenal cortical tost^deocy >Vheo corti 
foixe acetate later becaime avaflabl© it was 
{jemoastrated that not only did the patient 
jurvive, but olio ho could lead an octlvo 
giijtence after bfiateml total adrmaicctomy 
An tolesistve study of tbe efficacy of this new 
attack Vi reactivated cancer of the prortote 
and hrewthw b«Il onW out by Hugglm 
A investiaator*- At tbe same time 

^ b> 

„«n. of -ay 


extragonadol androgens which mav IW ‘ 
rolo la the reactivatioQ. of cancer of Ihc 
proilaie. 

At the Peter Bent Brigham Hosptal * 
stndv of adrenalectomy for reactfv'ltfid ^ 
cer of the prostate ha* been c o odii c ted to 
fog the post five y“eari. The patients h^ 
oil been in a tenninal state from foairw 
cancer which has either failed to respcaj'^ 
other method* of therapy nr hxis respoo*d 


previously only to become reactivated at ■ 
later date. The patient* chosen for treating 
by adrenalectomy are now selected ce u* 
foDowtog ha*e* a previou* respcmio to 
tration and eitrogeo therapy hu ocourea 
the local lestoo or it* metastase* have 
*equent2y reactivated, tbe patient having^ 
DCoplsLim in its reactivated state *houId 
a response to the admfoistratitja of corti*t« 
acetate over a period of weeks or moDfot. 


and for the relief of unretmiting pain. 

If the response to castration ana 
therapy lasted a vear or kmger the prognoo* 
foUowtog adrenalectomy Is better b ecaato * 
more susceptible tumor la probohlv 
Some patients have »hown iroproverwsrf 
for one to two years with cortisooo 
after a relapse followmg orchioctoniy fi" 
wtrogen therapy , 

The principfes of management 
outlined before and after operation are 
lowed. The ptoient* being treated by 
renocortical fobibitiem with cortisooe 
prior to opoatlon receivo 100 mg. of ^ 
hormone daily for seven to ten day* and 
dose i* gradually dlmfoislied to W mg- 


f fTriS to adrenalectomy was utilized after 

“ Wu D*^ artrccfll enrto could be ac 
tapn>v««ntof 


Adrenalectoxiy Fon Reactivated CA^cER of tiie Prostate 
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da> ^vhicli b tho malnlcnanco dc»o unUl 
recurrence of j>'inptomj require* Incrcaiing 
the dote. It Is Qt thb time that Uio operation 
of adrenalectomy b cotuldcrcd for that in 
dividual. 

The adrenal glands secrete estrogens and 
therefore may also tw rcsponsfblo for main 
tainlng and spreading carcinoma of the 
bfcasL Because of tho unpredictable effect 
of bilateral adieiulectomy on the progress of 
narrfn nmfl of tile brCJSt, OS NV’cU OS tho HlOr 
bidity and the mortality thb operation 
should be reserved for those patients In 
whom all other forms of treatment, both 
surgical and hormonal, have been tried. 
Preset results indlcato that thb operation 
ina> be helpful in the patient who hiu bone 
pain due to skeletal metastasex, visceral me 
tastases with pulmonary deposits, secoodaiy 
skin Qodoles, or large primary lesions Tho 
operattoo b contraindicated in the presence 
of ploiral effation and/or underlying lym 
phangitb csirclftomatosa, cerebral or hepitic 
metasbues or renal failure. 

The beuefib to be derived from oophorec 
toow shonld be evaluated before proceeding 
to toe drastic stage of total adreoalectoaiy 
Hia response of the patloit to adrcnocorUcnl 
b ^ ^^i i h on with cortbooe acetate should bo 
lodged also prior to th{« procedoro, Inhibl 


Hon by means of medical therapy should 
bo continued as long as tho patient b show 
ing improvement 

RESULTS OF ADRENALECTOMY FOR 
REACTIVATED CVNCER OF THE 
PROSTATE 

Rolief of constant pain hos been the most 
dramatic ond frequently that benefit has 
been derived from cortbooo acetate therapy 
and from total adrcaalcctomv for carcinoma 
of the prostate, A careful study of fifteen 
patients with reactivated carcinoma of the 
prostate for whom adimalectomv was used 
as a final effort in treatment has oeen ma de . 
Eleven of these had persistent pain and six 
of them gained relief for periods of six to 
ci^lecn months. Decrease In tho size of the 
pelvic moss of tumor was striking in one 
patient and improvement was obtained for 
forty months Arrest of the growth of a largo 
pelWc moss of proatatlc cancer with definite 
decrease in size over a period of a year was 
accoroplbhed in another pationL Improved 
mJcturltioD occurred in four patients. Defi 
nite dcooose of the senim add pborphaUse 
(Fig. 13) has been observed In thra pa 
Hents and roentgenographic evidence of 
dum deposition b osseous metastases has 
been observed b three patlenb following 



r V «rh»Use detennlajUkra of s p»Uent hiving widt»pro»d 
Hite fa ^ occoned a few monthi after occiiiecti*Dy and Mtrogeo tltefipy 

^^cortW ImprovHMit and fail to aod phoaphataie occo^ 

coorifdof of 100 mg. gt\«i dally for two woeki. Bilatenl total adrenabctODiy was 

c*u err chaajw fa bonnooal ecvtrcnmait regardfag aadrogeiii. ertrogaa aai 
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totxil adrenaloctocny With relief of pain, 
there is improvement of appetite, improved 
nutrUlon and a corrofponmng improvement 
in ancEDia- The patient shelving q respome 
to adrenalectomy ij expected to have a do- 
creaxe to colcfann ei«3^on and an early 
increaxe of alkaline pbosphataxe of the blood 
serum. Healing of pathologic fractures has 
been observed to t^-o patienti after total 
adrenalectomy This foirn of therapy must 
be regarded as palliative at best and tim 
result* to the treatment of cancer of the 
proitato have not been as Impressive as those 
obtained to the treatment of cancer of t^ 
broMt It must bo emphasixed at this tlroe, 
that, on the basis of the histologic picture 
atone the subsequent btolo^c behavior of 
the tumor either of breast orprostatc, can 
Dot be accurately predicted. Toe highly un- 
differentiated anaplastic and especially sdr 
rbous types of carcinoma do not seem to 
respond as Nvell to honnonal therapy as docs 
adeoocarcincana. 


RESULTS OF AORENAtXCTOMV FOR 
CANCER OF nre BREAST 
In athrenalectomy for cancer of the breast, 
the oblective and robfcctivo imprervement 
mav Dot necessarily be commeosirrate As In 
cancer of the prostate subjective koprove- 
mcQt may be ver> dramatic with reUef of 
pain within twenty-four to fortv-eight hours 
idler the operatioo The objective Improvo- 
ment todu^ the decroaso or even disap- 
pearance of pulmonar) metastasea, the d^ 
crease of pleural effusion or the dlmtouUoo 
in size of the primary lesioa Evihiatiao of 
the objective lesults shows that 25 per cent 
are aamellcait. 50 per cent of the subjects are 
Improved and 25 per cent are un^ected 
The subjective fttfults are quite rinffkr It 
Is not possible to select accurately those 
natientj who wlH show on excellem retpoaso. 
however it seems that those f^tleot* who 
show a good response to adrcrml cortical to- 
hibitioQ are more Ukoly to get a good remit 
puiTuant to biinteral adroialectomy than 
thoie who do not show such a response. 
The result* have been better and more pro- 
lonaod to the use of this therapy for cancer 
of breast thou for cancer of the prostate 
Th« raaHv significant fact is that both types 
iluSx ba^^b^ affected by dii. method 
5 hStod therapy ft i* indicated that 
efforts be made to select more *c 
who win be benefited by 


^ 

foBoW 


as a reliable index of improvement fa de 
treatment of cftncers of breast and projtsie. 

Prednisone (Meticorten) has been naed 
effectively for adrenocortical jupprwto 
and has been accompanied by fewer dde 
effects than cortisone acetata Such osedkd 
therapy may give good resoiti for patah 
up to two yceji to reactivated cancer d 
prostate and breast 


TUMORi OF THE ADRENAL MEDULLA 


The adrenal medulla, thou^ not ojoiiil 
for life, plan’s an important part to strest, 
owtog to the liberation of eptoephrtoe. U 
arises from primitive ceils (syropethogxiii) 
which migrate to and penetrate the adroad 
cortex to about the seventh week of fetal Efe. 
Because of tbeir common origin, both the 
sympathetic ganglia and the adrenal toedolh 
are the seat of similar tumor*. The raost 
common of these is the neuroblsstoint ct 
sympJthlcobkstoma, less common are tto 
pbeochfomocytoma, or chrtsiis.ffinciois, and 
the benign ganglkmenroma. 

Since the work of Canaon, an addrtiaal 
medullary hormone, coreptoephriM, h** 
been identified, existing witii eptoephrtoe Is 
tb© normal gland to o ratio of 1 4. Tb epr» 
eac© of DOreptoephnne ha* been deoico- 
ftrated to the adraiergic nerve* of cattle ** 
th© proboble chemical mediator of the i)®* 
pathetic nerv e impnise. The effect* of oredal* 
lory stirmilaticai to the normal wbjeci sro 
duo mainly to eptoephrtoe; thit is, totsease 
to cardiac output with resulting hypertea- 
statt, diminish^ pcripberal resistance, to- 
ensase in gljtxjgenolysi* Increase to ory;^ 
consumption, increase in muscle and 
nic blood Sow and decrease to skta bfew 
flow with resulting pallor Noreptoepbrto®> 
on the other hand, in equivalent doses 


duces hypertension due to increcue ® 
peripheral re»istanco without the other ni^ 
boife effects seen with epioephrina. 
large doses the effects of the two drugs tc» 
to overtop. 

Pheochrotnocytocna. This tumor ari^ 
from ch mmaffln ceih of the odrenstl 
or other part* of the sympathetic lysteni, ^ 
Is the only secrettog tumor of the meanlw* 
About 10 per cent of these oeoptos^ 
malignant and show a tendeacy toward car" 
widespread metastasc*. About 10 per cent 
are buateral and more than 15 per 
extea adrenal to origto 

The syndrtjme produced by these tumor* 
if choracteriied by sustotood or parosvJ^ 
hypertcnskai. In ^Ithwick* series of 
coses of fumbodcrsal s tom> ^ 



Tu^ioiis OF TiiE Adrenal Medou-a 


b^-perteoiioo there WTis a OJ per cent Ind 
dmee of phcochroroocytoraa. Elevation of 
the bnfjil metabolic rate and hypcrgl>‘ccmla 
may occur About 25 per cent of tho patient* 
ihow acute paroiyMm of hyTKsrtcnjkm with 
Hidden, severe rises in blood pressure, some 
times to levels In tho systoUc pressure of 
300 mm. of mercury Headache, palpitation 
omdety tachycardia, pallor and hyi>crhidro- 
sis are of fluent occurrence and visual 
blurring, epigastric and prccordlal pain, 
nausea and Numlting may also occur Tho 
attacks may last minutes or days and tend to 
become more frequent as time elapses. Par 
aijuni may bo induced by pressure over the 
tumor or oy emotional upsets. All of iho 
complicotians of severe hypertensive vascu 
lar oisease may occur An attack may tmnl 
Date in a fatal thocAlike state of hyperpyrexia 
and hypotenrion or death may occur from 
pulmonary edema, ventricular fibrillation or 
cerebral hemonhage. The persistent form of 
hypertension may oo indis^gulihablo from 
mmti al byperteniion on cli^cal ground*. 
In a few instances, hypermetaboUsm and 
hyperglycemia have bra present without 
hypertensioa. 

Since both epinephrine and norepinephrine 
are present in varying amounts, the quanU 
tathe chemical composition of the tumor 
determines the dintgal picture, as a general 
rule. Thou^ they differ markedly wlra used 
In small doses, the two hannooei lend to 
produce similar effects when present in largo 
amonnti. Tumors which elaborate large 
■njounts of noreplnephrioe or have a pre- 
dominant amount of eptnephrinc, tend to 
p'^duce hypertenskm, tachycardia, hyper 
“drosli, hypermetabolism and frequently 
hypoy^lycemia. Tumors which ore small and 
conUin, for practical purposes, only norepi 
*i®phrine doiely mimic. In thWr ejects, es- 
•cntial byperteasivo vascular disease. In 
patioiti, sustained hypertenslaEi htt« 
been observed In tho absence of activo secre- 
omof medullarv products in intervals be 
p^sysmal mschargei of tbo medulla. 
eJevated blood pressure hai a1«n been noted 
, removal of all hyperactive 

'^^nacnaffln ti ssues, apparently because of a 
^^^^^tlatcd by frag-continued hyper 

r? * flhn of tho abdomen together 
^ been helpful in dem- 
Jn Q ^ pre*«ico of a suprarenal mne* 
nmnbw of instance*. Preiacral Iniectlon 
d^°*ldo into the retroperitoneal 
, ,1 been helpful In outlining tumors 

^‘dso poritivo re 
^ *aay be obtained and smaTI tumon can 


not bo seen In some patients a mass Is 
palpable within tlm abdomen- Pharmacolo^c 
testing agents have been of great help in die 
diagnosis of these lesions. Tneso are of two 
groups tbo adrenergic blocking agents— 
beraodJoxano and Rcgitinc— and roe provoc- 
otlvo agents— histamine, \Iccholyl and tetra 
cthylammonium chloride. Of these, bcniodi- 
amne, Regitino and histamine have proved 
to bo of die greatest value DctermlnadoD 
of urinary catecholamines, as a measure of 
adrenal medullary activity appears to bold 
promise for a more accurate diagnosis of 
ihcso tumors. 

Surgical removal by the most direct route 
is the desired treatment Because of the In 
creased risk of cardiac arrhythmias in the 
presence of high circulating levels of epi 
oephiine cyclopropane and ethyl chloride 
sbwid not DO used as anesthetlalns agents. 
Likewise, anoxia should be avoldetf brause 
of Its stimulating effect on the adrenal me- 
dulla. A general exploradoa of the abdominal 
cavit> is of great value In view of tho vari- 
ability in locadoo and the muldpUdty of 
these tumors. A tranrperitoneal approach 
gives the opportunity for a general explora 
don and is especially useful when the loca 
tioo of the tumor is in doubt Tumors ansmg 
outside of the abdomen are dealt with ac 
cording to their particular location \Vben a 
well localized neoplasm is clinically dlag 
nosed In the adroial area, the transcostnJ 
approach provides for a direct attack on tho 
tumor and its blood supply 

Paroxysmal rises in blood pressure during 
operation and profound hypotension post 
operatively constitute the niost serious com 
plicatiOQs. The former is combated by the 
use of adrenergic blocking agents and the 
latter by the employment of vasoconstrictive 
agents such ax epinephrine Neo-Synephrino 
and norepinephrine. The possible occurrence 
of adrenal Insufficiency following surgery 
should be anticipated and the patient treated 
promptly 

Neuroblairoma Sympatheticum. Hiij Is 
the most common malignant tumor occurring 
In infancy and early childhood nnH, fn spite 
of its highly malignant character and tend 
ency toward early widespread metastoses 
much has been done to improve prognosis In 
these patients. About 57 per cent of the neo- 
plasms are Intra-abdominal in ipcp Hnn , 

In a few instances a spontaneous cure ba« 
beoi noted due either to hemorrhage and 
necToils of the tumor or to conversion of the 
neoplasm Into a wcD-difecntiat^ benign 
ganglioneuroma. 

A large abdominal mass is often palpable. 
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Anemia, woakneai weight Io« evidence of 
metaitfliej by x ray and phyritaJ wrnmhia 
tiem pain doe to involvement of nerves or 
adiaceot itructurei and displacement of the 
kidney downward and lateially without in 
vasiaa of the renal lubstanco are oil fro. 
quentiy leea. Metartjues spread bv \vtty of 
lymphatics to re^oual lymph nodes ana by 
way of the biooa stream to boaes liver antj 
other organs Plain roentgenograms of the 
abdomen and either intravenous or retiTK 
grade myography olcmg with survey films 
of the bones and chest, are of help in estah. 
liihing the dlamoiis 

A wKsrt, w^-organized period of study 
and supportive therapy are the appropriate 
raeoiu/es A cr combined 

Hank and abdominal approach with resection 
of the eleventh and twelfth ribs is used. If 
the tumor Is not completely resectable as 
much as possible is removed and postopera 
tive I ray therapy given. These tumors are 
geaierally very radloieaiitlvo and the com 
blnatioo erf surgery and x ra\ treatment 
started intmediataly foIlo\Ting operation 
yields a core rate wnich is mneh better than 
that prevlouily obtained bv surgery alone, 
lo a few padents, roentgen ray th^py alone 
hu been responsible for core 
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THE SPLEEN 


By ROBERT M ZOLLINGER MD 
and ROGER D WILLIAMS M D 

RoflEKT XIa.TON ZoixiMKacB uw* bom in Ohio and teas educated 
Ohio State Unioertay and tt* Mcdkai Schoot After recfMn^ ^ 
in surfiory in Boston end Cleveland, he returned to h(s oten tnedical 
as Us Profesutr of Surffery The interesi of the Departtneni of Surgery ^ 
Ohh State Unioemty In diteaees of the spleen has been a hng-cotUinssed <me- 

Rogsb Dam* Wnixois is associated tcUh the Deperlment ^ 

The Ohio State Vtitoertity ae an Assistant Pwfessor end received his ea^ 
lion tn medicine at Duke Untorriilv Ri# turgical training xcos 
The Ohio State Vnioertity tchere he also did groduete toork m the Depvt 
meru of Pathology 


The spleen continue* to be og« of the mo»t 
tateresting >-et Iea*t undentood organ* 
NvitWo the abdomen. Since the left upper 
qxiadnmt of the abdomen is a relative])’ 
rilent area, mo*l physician* think of the 
mlcen only in terms of splenomegaly or 
traumatic rupture. The spleen, hmvTyver 1* 
often invob-ed in many generalized syrtcmlc 
processes and primary splenic abnor 
mfllitle* may produce widespread efferts 

b«. n»« dear!) ta 

“ sm Mt j>tce«aiil\ aisled with 
?T;__„«aly Tt' Mn"ary phyddan may 
ha I» familiar with tba 

aiKSuei ol tWi ors^ i i t, 

^Ka changiag concapa d rplanic fun^ 

i Stou'tho cUulSaallon of ipUmlc 
™\SSer calagoria nhaiain tbero may 
n^ol craSmBcalimi for (plojae 
Ije indicatmo „,una!d that trauma tuu- 
tomy It m^ J cumroon taliaKlrai 

“By ta tha Unltad Stalaa, 

pAcat 


to erythroblastic anemia and leukemia, roso’' 
report* of the favorable result* of ip«^ 
tomy fa certain case* lend to refute 
tmpressioQS. Certainly no let rules rega^ 
surgery can substitute for cooipctent 
atologic evaluation of patients with iplcnic 
dixai^ 


SURCICAla ANATOilY 
Lying beneath the left ninth, tenth 
deveni rib*, the spleen Is sye y 
mlesj etdkrged In tbo adult it 
ippnwdmately 11 b> 7 by 4 cm- ^ *^,«Th 
ipeighs approrfanately 200 gm. It i* 
iha^ li& a large coffee bcan^f 
M a notch along Its “teromi^ b^ 
rhe medial concave surface Is ^ 

iho stomach to which the upper pole / 
be closely aUached, The lateral convee ^ 
Face lies aealnst the left diaphragm and *»»■ 


°*?be peritooeal attachment* of 
are of great *arglcal imp * ^ 
those form Ugamentooj ihx« 
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Pi^trm I The fpleea tnd Si retiUons to tbe itoondli. coioo aod pcocm*. Aji opeolnc b** btea roAde 
Anjogb the fttr^^Unln UgtnKot thowtog a future belnf pflaed beaeelh the iplslo ertery pf riitm i l to 


the rpienk: pwttirW 

wtich conrjs the artcrlei and vefnj (Ffg. 
1) 'n»e prefplgnic /oZd, countng from tbo 
lower pole arid hllitrn of the iplecn to join 
the gattrocoUc ligament, is tliin and rarely 
very vascular Tbc gnsfroip^en/o fM exteaiM 
ai t double peritooool layer from the splenic 
hflum to the greater curvatnro of the stonv 
tch. Through these layers course the shoot 
gastric arteriei eikI veins which form large 
coIlatBrals when there Is impairment of flow 
in the iplenic artery or vein. This ligament 
|s grcativ shortened as tbe supenor hilinn 
hw in close cootact with the stomadi. Tbe 
•pienorertal Uffirrmu another double peri 
fold, stretches from the tall of tbe 
I^tucreas to the splenic hllom and crmtH/nf 
the splenic artery and vein. Several smaller 
P^tooeal attachments between the spleen 
and dkphragm and the spleen and colon 
owybe prominent when the spleen is en 
“TSw or there is portal venous hypertension, 
.^^he splenic artery the largest branch of 
tne celiac aili, follows an irregular course 
over the superior border of the pancreas to 


divide into several branches near the hflum. 
Of the four branches commonly noted, three 
supply the spleen and two nroply the greater 
oirvature of the stomach. The supenor and 
inferior f^T m innl arteries and tbe superior 
polar artery aD give branches mto tbe relecn 
and the latter in addition, gives on the 
short gastric vessels to the fundus of the 
stomaiSi. The gastroepiploic artery branches 
off to the greater curvature of the stomadi. 
Tbc splenic vein foUowi a limllnr course to 
tbe artery except that its coarse is usoaDy 
Inferior and straighter than that of the 
artery bemg freqiintly partially embedded 
within the pancreas. The lymphatic drainage 
of the spleen fonoivs tbe vessels along which 
there mav be numerous lymph nodes. 

INTZItNAL AKATOiTY 
Tbe internal anatomy is less readily de- 
fined. The larger arteries which enter aX tbe 
hihun branch off Into tbe trabeculao, the 
fibromuscular tusuo frammvoii. of the 
spleen Several trabeculae may form a small. 
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aimoit microscopic, lobule The trabeaxlar 
arteries branch off toto a uxa of lymphoid 
timie the malpighian body CcmUnulng 
from this lymph follicle are the petticiUato 
arteries which commwiicate either dlrectl) 
throDgh copUlaric*, or indirectly through tto 
splenic sinuses with the venulei. Direct 
communicatJons through multiple preformed 
channels have been noted, \foro recenliv 
studies well documented by photographs 
and movies strongly support a combined 
open and closed system where blood ffmvs 
from the arteries into both pulp space* and 
N'enous channeli 

The splcsiic pulp Is composed of stnuso 
and sereral type* of ceQuUr element* The 
pulp contains Ipnphocytei granulocyte* and 
erythrocytes Tncre are niuncrouj branching 
strands of lymnboid tissue known as tho 
cords of Billrotn. The sinuses occupy most 
of the pulp and are lined by a reticular net 
Hiark which becomes continuous with pulp 
partitiems Within this network are amebic 
nfugocytic cells la the congested splecsi, the 
line berivees sinus and parenchyma may be 
poorly defined and changes which occur 
with certain splenic dyifunctioos are some 
what izycoQsrtant 


PHYSIOLOGY 


Normal physiologic fnnetions of the spleen 
ore of much less importance than s^^enlc 
byporfunctloa. Tbe spleen ti Important, prl 
nxaril) as a large part of the r^culoeodo- 
tbclial system and, secemdarih' becanse of 
it* position in tho portal venous circulation. 
SbKX the s^ecD h not aiseotial to U/e its 
functions b^g readily assumed by the re- 
mainder of d» rgticuloeodolhrltaf system, 
normal function has been difficult to evalu 


Several functioos may be ascribed to the 
spleen. It may act «i « nsservob- yielding 
incaTsased quantities of blood during stress 
or ocercise. Gradual diangei to vohr™ uko 
under normal situatlcmf In the embryo 
the spJecD taJ^ ^ Wood formation and 
although this function cease* after hirdi. It 
may bo taken up again under demand (ex 
bcnuitOTOieri.) LytDphMj.-to 
conttaie to bo formed Blood 

Al^gh ph.g 

to "d «(I fragfltty 


mccJianisms which indnde tbe fostnatioj of 
antibodies 

Several studle* suggest that the jpJeen 
may have an endocrinolo^ function. Tbe 
spleen has been considered a regaktor of 
bone marrow controlling the emlttfao of tti 
various element* by a humoral roedaudsaj. 
Some splenic «tracti stinudate tod othen 
depreu tho bone marrow Serani tosn pa- 
tients with cytopealoj considered doe to by 
persplenbm or dysrplenistn have produced 
similar cytopenias when injected mto a oat 
mol todMdiojd. These functloo* are probably 
cytolmmunoiogic and often can he sap- 
pressed by adrenocortiojtropto (ACTH) 
and cortisone. The release of a vasodilstor 
substance, to ctanbtoation with periphenJ 
cytologic changes res\dting from sties*, h» 
been considered due to a substance caDed 
"splenla’* by Ungar This response to stress 
is inhibited bv s^eoectomy 

A.NOMAUES 

Except for acccisoiv spleens sn om a Hr s 
of the spleen are rare. COTgeoltal abienc* 
and masked lobulation oi the spleen h^ 
been noted but are of no dinleal fanporUnce. 

Accessory Spleens. An Bccesuvy 
consists of a separate encapsulated mots 
splenic tissue which has probaW) 
pinched o5 from tbe main splenic mass dar 
tog emhryologic development It has beea 
roggesled that manv occur m the embs^ 
but disappear after birth unless papetiiato» 
by Increstfcd demand in such diseases ** 
congesiital bcmolytic Icterus or thromboev 
topenlc purpura. They occur cnost cjsainOBly 
In tho spienic hllum, the splenic pedfado or 
tail of tno pancreas the castrospWie lig*" 

ment and me gastrocolic Ugiinent Barelv 
they are found over the left iddnev or cv® 
to the scrotum Accessory rpl«n» are re- 
ported in 18 to 30 per cent of 
undergoing spieoectoroy They nmnbtt msn 
one to five or more and vary from » fev 
oUllimetca to several centimetc* to stre. 
Although they have die nuiw gross sppess 
ance as tbe ipleeii, they are reidilv ci»* 
fused with lymph node*. Often the acces- 
sory spleen not only has its own small artery 
and vein but also a separate pedicle. 

When iplcnfictomy if per f or m ed for bvp«r 
splesilsm. It is important to remove *11 
sory spleens tine© they may be tbe caus« ^ 
ooaUnuation or recurrence of the diseas* ^ 
tho patient with a rcUpw of hypesspleeic 
hematologic rbnn g<*» lusplcioo of an 
looked accessory spleen mav bo confirmed 
by the Injectioa oi TbcHuti* diop^^P^ 
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tubrtance which localizes in the spleen 
UstT and other Uuuo of high rcticulocndo- 
content The accessory spleen prob- 
ably causes relapse of bypcrsplenifTn by its 
maried hypertrophy bowocr in many eases 
of tboojboo-top<^c purpura, accessory splo 
nectomy has not gisTni great Imprmement 

ECTOPIC SPl.r.EN 

Abnormal poslboo of the spleen is quite 
UDcocnmoo and is due to either rare coogeni 
tal elongation of the splenic pedido or gen 
eral abdominal wall relasntion with or 
without visceroptosli. This condition occurs 
most often in middle-aged women and the 
spleen is almost in\*arlaDl> enlarged. 

The diagnosis of ectopic spleen may bo ei 
tmoefy dl&cult, particularly when the organ 
becomes fixed in the new podtioa. Symp- 
toms consisting of vomiting, const! 

paHon or a tugging sensation within the 
abdomen are \'arlable and mav rmt be pros 
ent at an in the free!) movable spleen. 

The treatment of ectopic spleen is splcnec 
tomv This may be an emergency procedure 
if tnere is torsion of the splenic pedicle. 


TRAUMA 


Splenic infodes ore common and if rup- 
ture of the spleeo Is kept in mind, its ding 
oosii is not usuall) difficult Rupture or con- 
tusion of the spleen should be considered 
in most OQtorDobile accidents of severity 
particularly when the abdomen or left thorax 
is involved. Fractured ribs may direct gtten 
tion to the underlying spleen, the 
tion of rib fractures with splenic rupture 
occurs in only about one out of five cases. 
In children, rib froctores are even less com 


Cll fli Tifiratio o of open or closed wounds 
serves little purpose. Most open wounds oc- 
cur with war infuiles and are usuoUy ob- 
vious. Contusion or laceration of the spleen 
u more common, yet less readily diamosed 
Qtber csajturiao or rupture may fouow o 
viment blow however rupture without ob- 
vicui trauma may occur 
^Two peculiarities of splenic rupture are 
^ observed. The first of these is spon- 
rupture without a history of trauma, 
^coning usually in a soft, friable, diseased 
»pl^ It has been reported to occur will 
typhoid fever several of the 1^ 
Boecks sarcoid and infectiom 
ndeosls. In addition, spontaneous rup- 
♦k.. e%en with a iKninal spleen al 

ihoQ^ this Is rare. 

The seomd peculiarity of the spleen is ib 


tendency to secondary rupture at varying 
intervals following the episode of trauma- 
This phenomenon occurs in approximalely 
ono out of six cases, any time from one to 
thirty or more days after injury Nearly 75 
per cent tnljt place during the first two 
weeks foUmvlng trauma. The recurrence of 
rupture or hanorrhage may be duo to con- 
tinuous ioercaso in a subcapsnlar hematoma 
or failure of the omentum or a dot to offer 
complete tamponade of the spleai. 

Tlw symptoms are those of blood loss into 
the peritoneal cavity The signs may be 
minimal or marked. If the blood loss is 
great, weakness, abdominal pain and muscle 
spasm. Cither generalized or localized m the 
left upper quadrant, and depression of ab- 
dominal braithing are noted. Rebound ten 
demess is common and may be more notice- 
able than tenderness to palpation. Phrenic 
reference of pain to the Idt shoulder occurs 
in nearly three-foorths of the coses and is 
dlogxKistically significant All symptoms may 
be o\ ershadwed by shock and other bodily 
injuries. A palpable tender mass, fixed dull- 
ness in the Bank (BaDances sign) or 
shifting dullness due to free blood m the 
peritoneal cavity is a lea common finding. 

Leukocytosis, with a white count of over 
lfi,000 is of more diagnostic importasce 
th^ is early onetnla. With rapid bemor 
rhage. hetnoconcentratiem may precede the 
lowering of hcmoglobm or reu blood ceD 
count Abdominal x my study may be of 
value, both in suggesting splenic rupture 
and confirmlog the presence of other Injuries. 
The findings indude elevation of the dia 
phiagm depression of the coloo, medial and 
anterior displacement of the stomach gn« 
shadow occasionally with serration along its 
grea t e r curvature- absence of the psoas 
shadow^ absence of the left renal shadow 
and usually a diffuse haziness in the left 
upper quadrant without a normal splenic 
outline. Finally a peritoneal tap is readily 
performed utilizing a na 20 or 18 needle 
and a 10-cc. syringe. If blood is encoun 
tered, the diagnosis of internal bleeding is 
confirmed and the possibility of splenic rup- 
ture strong considered. A negative tap 
does not etimlnate the Htagn^t of splenic 
rupture. 

The only safe treatment for splenic rup- 
ture is splenectomy which should be per 
formed without heiitotion. When the diag 
noxls is In doubt but than ii strong evidence 
of tatra abdominal injury eiplor^ory lapa 
rotomy is justified. Sutme ^ tears is not 
Wlolo blood dwuld be nude 
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readily available aod Uiualiy one or more 
trarufujiQnf ore required. Following splencc 
tomy complete eiplomtioo of tRj entire 
abdotocn ii on obiwute neceuity In order 
that the potttibility of other in tra -abdominal 
Injuries may bo eliminated. 

The results of iplenoctorny largely depend 
upon the citent of other Injuries N«afK half 
of the paflcnti with ruptured spleen have 
other Injuries to the bead, chert or cxtreml 
tiw which detract from the diagnosis of 
iplenlc Injury and tnerease mortality Ap- 
prositnately ono-thlrd of the patients have 
other intra-abdominal injuries to tho kidney 
bladder or intestlmd tract \!ultip]e Injuries 
occur since the most common cause of 

enic rupture is an automobile accident 

B ruptured spleen is the only significant 
Injury the morbditv is low when multiple 
Injuries occur mortality \vlll depend upon 
the time and adequacy of treatrrwifit of oil 

injuries, 

HYPER5PLENI5M 

Several clinical entities In which there Is 
a depreiiioa of one or more of the formed 
eleoents of the blood are cunsidcred to be 
duo to splenic overoctiv’itv Whether the 
spleen acts directly to produce an increased 
broskdown of p^phcral blood elements 
elaborates a humoral substance which affects 
the prodnetivity of die bone marrow or pro- 
duces antibodies which act on the jv-nttlnr 
elements is subject to debate bv hcmatol 
ogLsts. Kegaidlets of the mechonltnu of by 
perrplealsm the resulting decrease In red 
cells, platelets white coUs or ah throe of 
these ricmenli produces well known tibical 
diseases Those diseases are dasaifled as 
primary hypertplenUm if congenital 
tary or of unknown cause, and as t^condary 


hijpcnplenixm if they occur daring thp 
course of another chronic disease pnxea. 

Four clinical diseases comprise the lyo- 
dromo of primary bypersplenism (Fig, 2) 
Depmsfon of drculnting Wood platelets doe 
to splenic overactivity results In essentlsl, 
or primary thrombocjlopealc purpora, Tho 
destruction of red blood cells prooucei a®- 
genital hemolytic anemia. Primary ipicnk 
neutropenia and panhematopenla are tuo 
more recently rocogni 2 ed diseases, in whlcb 
there Is a depression of leukocytes {gnmu- 
locytes) or all three of the formed elaneots 
of the blood. In all four of these dbeise 
processes splenectomy effects evccSeot re- 
sults 

Secondary hypersplcnlsm produces Ideod- 
cal cytopenias, but the splenic dysfuactoQ 
develops secondary to another dircaik: dls- 
eosc. The primary chronic dlsea ics include 
leukemia, &mU*s disease, CauiAers dlttase, 
HodgUn s disease the otiier Iraphoaus, to- 
bereuJosis, Boeck i sarcoid ana other cbmoJc 
infections Secondary bcroolytfc aneniis. 
diTOmbocytopenla, neutropenia or panhem- 
atopenia may occur qj a complica^ dux 
tog any phase of one of these e breok 
disease proceue*. Although iplenectm)' 
may pro^ce dramatic remiiskHi of the ly 
pentplealrm end thereby lengthen life, the 
primary disease continues its course. 

An accurate diagnosis Is the prereqtriiito 
to good results in the management of ^ 
pCTTplenism. Splenomegaly peripheral bicoo 
cytopenla and a hyperplastic bone 
compose a triad w^cn should cause the 
diagnosis to bo considered, ilistory and 
physical ojuunination are important, to^ 
cytopeniai are suggested by histor> 
spleen U usually but not always palpabw 
tw larger spleens occur in patients with 


PRIMARY HYPERSPLENISM 


1 PLATELfTS 


1 E5SE^mAt THEOM&OCYTO- 
PENtC PUBPUBA 

2.«ED CEUS 

» 2 COHG&tITAl HEMOtme 

ANEMIA 

3 WHITE cuts 


3 PBiMABY SPia^lC 
NEOTBOPENIA 

4 AU EtEMENTS 

HfMMorNt 9f\.aH 

4 PBIMABY SPia^JC 
PANHEMATOPENIA 


a_ nuaiaDtoi* nnj occur ’»ii«*by • deerraw of fafciod pl^elea, mJ celi*. whfl» ^ 

eJcmcoO by * fpifn prodoe* ftnr cllniaa dbeu* eotttle*. deprodtoff opon 

„ ds-U 
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jecoodary hypcnplcnlim Routlno blood 
jtudJci may wiggot ItypcriplcnUm, but 
rnoro jpcdfic arc required to con 

firm the dlamorij In most Injtoncta Bone 
mar mw jtuaics must bo tnaclo and inter 
preted by a competent bcmatologlsL A bone 
marrow ^ryperplasla of the specific element 
or elements uhlch arc deatrased in the 
pe^beral blood should bo found. 

Tne epinephrine (Adrenalin) test Is of 
value in the diagnosis of hypmplenism 
when interpreted in tho light of other hem 
itdoglc finding After a fifteen to thirty 
minuto base line period, two peripberrd 
blood studies ore made following which 
to li) cc. of 1 1000 epinephrine Is given 
subcntuneously Repeated blood studies at 
ten-mlnuto intervals ore made and correlated 
with the period of maximum blood pressure 
rise which coincides with mxirimum splenic 
contiactioa. A marked rise In pcripbeml 
blood elements Is considered suggestive of 
hypqsplenlsm, but the test must be Inter 
preted with caution. 

Primary (Idiopathic) Thrombocytopeme 
Purpura. Primary hypertplenism, associated 
with reduced bl<^ platdets and abnormal 
bleeding has been c^ed thrombs^ 

cytopenic purpura. Idiopathic thrombocyto- 
penio purpura and Wenhors disease. Clin 
leal manlfotations, due to pathologic bleed 
lag, are the result of a combination of 
almannal capillary permeability and a low 
ered blood platelet level With an onset 
®®riy in life the may be ccmtlnaous 

or intennlttent 

One of three mechanisms responsible for 
the reduction of platelets is thought to bo 
E“^“ary bypenequestratlon and lysis In the 
tpleoL A second TT^jchanrcm Is responilhlo 
for ahnoiinal platelet production in me bone 
^•rrow from a humoral substance liberated 
from the spleen. The prodnetion of thrombo- 
^ytop®iIa In the normal individual by Infoc- 
tioo of serum from a patient with thrombo- 
^^penlc purpura, the occurrence of thmm. 
”^Vb3p«iic purpura In the newborn and 
^ reipome of many patients with tbi« 
to adreoocortlcotropln (ACTH) and 
‘»rtlioM add wel^t to the contention of 
a number of recent investigators that im 
^y^ologlc facton are of great etlologlo Im 
portance. 

. reports show that Idiopathic 

^^bo^penio purpura occun in two 
1 . One, an acute, usually self limiting 
ocQirrlng In infants and children, 
™iuentiy develops spontaneous remission 
a period of sev-wal weeks to a year 


Evidence for hereditary factors Is Incoa- 
clusivo and there Is nearly equal sex dis- 
tribution. The other is a chronic disease, 
occasionally with temporary or Incompleto 
rcmlisloas In young adults, but usually rc 
qulrlng splenectomy after failure of perma 
nent responses to adrenocorticotropic hor 
mono (ACTH) or cortisone. Females are 
iDoro commonly affected with this foim. 

Eas> bruising, on otherwise asymptomatic 
msh, nosebleeds or menorrhagia may be the 
flnt symptoms Tho signs and symptoms de- 
pend upon the severity of the thrombocy 
topenia. Althou^ frequent ecchymosei may 
follow trauma In mild cases spontaneous 
sldn mucous membrane, gastrointestinal or 
cerebral hemorrhages ore usually associated 
with platelet levels well below 70 000 Men 
orrhacla is a common first symptom which 
probonly Is treated at its onset without 
diagnosis of thrombopenla since there are 
CrcqucDt associated gynecologic abnormoli 
ties. Intracranial hemorrhage presents a 
serious problem in approiimatEly 10 per cent 
of coses 

The diagnosis Is dependent upon the 
symptomatology and the hematologic find 
ings. Splenomegaly is uncommon and when 
found suggests oti>er diagnoses such as sec 
ondary hypenplenism due to leukemia, 
HodgHns dise^ or some chronic systemic 
Infection Purpura, or spontaneous bemor 
rhage, is found to be due to markedly low 
ered blood platelet levels. Bleeding time u 
prolonged, ^tting time is normal and clot 
retraction delayed or absent Demonstration 
of an abnxmnal coagulation mechanism can 
bo made however by the finding of a de- 
fective prothrombin consumption- Reaction 
to the tourniquet test (Hnmpd Leede phe- 
nomenon) In which a tourniquet Is applied 
to tho arm for ten minutes at a pressure 
half way between systoHc and diastolic 
blood pre ss ure u positive, showing nnmer 
ous pctechiae of the skin- Differentiation 
con be maHw be tw een purpura hemorrhagica 
and hemophilia by the history and a pro- 
longed clotting tane, normal dot retraction, 
a nopitlve reaction to tho tourniquet test 
and a normal platelet count in patients with 
hemophilia. Hyperplasia of the megakaryo- 
cytes of tho brae marrow must bo present 
Erythrold hyperplasia Is also usually present 
to a degree consistent with the anemia. Tbti 
finding of marrow hyperplasia Is of utmost 
value In differentiating essential thrombocy 
topcnlc purpura from other purpuras duo 
to Iho rfecti of tffidnj, tmoor, or Infecaon, 
of tho bone marrow 
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Ttw dramatic tubiidencQ of bleeding and 
Imv mortality have made iplenectomy the 
treatment of choice in most adult patient* 
with this disease Spontaneou* remlMloni are 
common in childh«)d, however and the re 
rulti of jplenectomy do not indicate an 
advantage over medical therapy Adreaocor 
tfeotropfe hormone (ACTH) and cortbono 
docreoie bleeding tendency b> tbe^ effect 
on capillary permeability pin* an elevation 
of platelet They have been of great 

value in deferring surgery In patient* falling 
to respond to tbwo drug* and dvose with 
chronic thrombocytopenia which relaptes 
after drug therapy ii stopped, splenectomy 
is indicated. 

Surgery should not be delayed in the face 
of continuouily lowered pbtelet loveU be 
cause of the ganger of intracranial bemor 
rhage. Prooperatfvo fresh whole blood tran»- 
hififtn* have been recommended, not onl\ 
as a source of platelet* but also to raise tho 
lowered blood volume found cooristently in 
these patient* In those patient* with inade- 
quate platelet response to splenectomy 
adrcoowrticotropin (ACTH) or cortisone 
may be of value following removal of the 
ipleem 

Primary (Coogeniud) Hemolytic Anemia. 
Of the several form* of hemolytic anemia, 
spleen probably play* the most im 
portnot role In ccmgcnital Woolvtic anemia. 
This disease has dcscribo<5 under the 
terms congenital faemoMlc Jaundice, acho- 
luric Jaundice and spherocytic icterus, ail of 
which point to the clinical featores of 
anemia. Jaundice without bile in the urine 
find tlijs typical spherical characteristic of 
tho red cells. Although fpherocytoiis is com- 
mon with other form* of anemia, tho famiUal 
tendency delineate* this entity Carc^ his- 
tory and/or hematologic evaluation of sev 
otI roembor* of the family may be noceuar) 
to establish tho diagnosis since mild ctuei 
may be entirdy asymptomatic. Deapite the 
periLstence of spheroidal cells with Increased 
tasceptibillty to heroolvsi*, splenectomy Is 
Qjually curative. 

Xba symptoms vary m a rk edly with tie 
jeverity of tho disease. One meanber of the 
£aniily may have severe anemia, spleoomcg 
sjy and Jaundice, whilo all others have ooly 
llm diirertcrijUc ipbenxytodi without «lg 
■ itent form* of tho dfieasn 
ft any time botwoeu fn- 
decaoe of life- Remiitions 
are thwi common. Mild 
I and malaise are the most 
, These patients are oot 


leant anemia, u 
jy become octh 
ucy and tho fifth 

^ eiaceibatkmi 

Lindicc, wcaknai 
anmoD symptom 


actually sick, except when hemolytic critij 
and acute severe exacerbation of hemdytic 
activity occur Dull pain or draggiag )&- 
comfort in the left upper abdeanea h « 
casionally found and spfraic tcademaa triti 
splenomegaly increase* during exacetbatiooi 
of hemoivsis Nausea and \’Oi^ting. abdocoi' 
oal pain and a rapid incrooso in Jtondice 
ore noted with a hcmolvtic crisis. 

A* with all joundioxf patients, the disg- 
ootls depend* upon an accurate huloxy plm 
certain laboratory data. Coafirmatinn of the 
familial nature of the disease is importut. 
The peripheral blood show* microcytic ane- 
mia i^th 2 to 4 minion erythrocyiei per ca, 
mm and from 4 to IE gm. of bemo^oida 
per 100 ec. Count* below I milliOD octur 
with hemolytic crisi* Spherocytosii and t 
marked reticulocytoti* (5 to 20 per cent} no 
tns'ariably present The ipberoldal red ceQ* 
show increased fragility u-ilh bemolyih in 
0 7 to 0 J per cent saline, a* compared mli 
045 per cent for normal cells. The bcs» 
marrow show* an erythrold bypespUsia of a 
degree dependent upon the degree of sne- 
mia. Bone marrow itudJc* are abiotateJy 
aeccisary to rule out other form* of anemia- 
In the indirect blood van den Bergb 
the value is elevated. There i* an increase of 
uroblife in tho urine and stool, but bfle h 
absent in the urine (acholuric Jaua<^) 
while urobilin is increased- Splenomegaly^ 
common, tho spleen usually weighing ICTO 
to 1500 gnu, but tho spleen may not h® 
palpable in patients having mild or asymp- 
tomatic anec^ 

Tho only acceptable tractment is 
tomy If the diagnosis Is corroctly estah- 
Uihed, the results of splenectomy are tom®- 
diato and dramatic. Preoperative transfusion* 
ore contraindicated since the danger of 
ducing hemolytic criris Is meater today than 
splenectomy In a moderatdy anemic patot- 
Once tho splenic artery i* Umted, blood re- 
placen>ent should follow Although sphero- 
cytosis and increased red cell ftagitity ^ 
oot changed, hemolysis cease* loDowing 


spieoectnmy 

Primanr Splenic Ncatropcnlo. Neutro- 
penia ana granulocytopenia due to 
nypcrsplenism were fint described in 
The decrease in white celli doe to cfvcrac- 
tivtty of the spleen and the rerooase to 
splenectomy have been coaflimed by oa 
meroui obsarveri- 

The symptoms are usually those of 
current or chronic infectious process. 0^ 
pharyngeal and skto infection* may he 
associated with weafaie**, malaise and tote" 
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mlttait fev’cr lafectioni roipond poorly to 
the uruiil mcthcxb of Uu^pv In tomo cuic*, 
niaikedl> *e\cTO anCTiiU and mild \aundico 
ha\-o been noted Splenomegaly ii uiually 
present and Uw largo iplccn may cauio ab- 
dominal diJcomfort lolnt palm In lomo po 
dents have luggested Felt> s syndromo from 
which primary neutropenia must bo dlffercn 
dated 

The diagnosis Is dependent uMn tbo find 
ingi of neutropenia for which tbero Is com 
pensatory myolold h)‘pcrplaaia of tho bono 
marrow Positive reaction to the cplneplutao 
test— splenic contnictlon with a slgniflcant 
temporary elevation of circulating ncutro- 
phll^ls of diagnostic \ahic. Anemia and 
mild thromboc^penla ma\ also occur In 
varying degrees. Giro must bo taken to rule 
oot toxic neutropenias In which the bono 
marrow is not hyperplastic and shows m>e- 
Icdd maturation arrest 


and contralndlcatloai to prcoperatlvo tram- 
fusions antibiotics, adrcnocorticotropln 
(ACTH) or cortisono and tho decision of 
optimum time for surgery aro problems try 
tog tho Judgment of a competent hematolo- 
gist. Sui^cal results will efepend upon tbo 
adequacy of preopemtlve evaluation 
Secondary Hypersplenism During the 
course of certain dironic disease processes 
which Involve tlio roticuloendothcliiU system, 
assodalod hypcrsplenlsm cxxaslonally de- 
velops This produces cytopcalaj IdOTticd 
with those already dcscribctf under the varl 
ouj forms of primary hypcrsplenlsm. The 
typical features are those of the various 
spedfle blood cytopenias or panbematopenla 
vrith a definite compensatory bone marnrw 
hyperplasia. Seconoaiy thrombocytopenic 
purpunt hemolytic anemia, neutropenia and 
pancytopenia nave all been recognized- 
Since complications of tho hypenplenic cy 


Although spleircctomy Is the treatment of 
choice, the neutropenia usually runs a cyclic 
couxsa and surgery may await an optimum 
peak In peiiphtfal white ceD count It severe 
Deutropenla persists, surgery becomes man 
datDr> Antiblotks are required to combat 
present infecticms and prevent operative 
wound Infection. NVbole blood traiufusioos 
are utlllxed to replace the couilstcntly noted 
hlood volume deficits and thereby lessen 
the surgical risk. 

iTimiry SptenK Pauhematopenia. Tbo 
slmnltaneauj occurrence of thrombopeola, 
neutropenia, and hemolytic anemia tnio to 
hyperactivity of tho spleen bos been do 
lineated as a rUntr-gl entity colled splenic 
pa nb ematopenla- Although the degree of tho 
''rioui cytopenias may differ their mech 
^ Ism of development Is considered rimllnr 
Symptoms of panhematopenla vary being 
•wnewhat dependent upon the severity <5 
too ipedflc cytopenia. Weakness, malaise 
•‘^^tiered recurrent infectious, easy bruising, 
P^tochiae and Jaundice are the most common 
qroptums. When platelet counts are mark 
™Iy lowered, spoutaneous mucosal bemor 
tooM amies. Splenomegaly Is a consistent 
The differeitial diaguosls may bo 
^tonaut, hypoplasia of bone marrow and 
bypersplenism must be consld 
A compensatory hyperplasia of all the 
dements of tho Done morrow must 
IkL 1 to cnuflrm tho diagnosis. Even 
l>TDph node biopsy may lead to the 
aijcoy^ of another systemic disease proc 
^toimglng the dlagnosii to secondary 

“yperspletdim. 

Splenectomy Is Indicated. Tho indications 


topenlas can be expected, splenectomy is 
indicated. 

Tho chronic disease processes with which 
bypersplenism has associated have 

be^ listed under the gmeral ranuiks on 
bypersplenism. Secondary splenic anemia oi 
tM he^lytic type Is the roost cominoD forro 
of secondary bypersplenism. In a series of 
•171 patients with bypersplenism seen over 
a twelvo-yeer perirxh 206 had secondary 
hyperrplenlsm. This included 109 patients 
having secondary hemolytic anemia, thirty 
five vvith seconxlary splenic neutropenia, 
thirty-five vvith secondary iplenio panhema 
topcnla and forty-ono with secondary throm 
bocytopenic purpura- 

The diagnostic criteria to secondary hypef 
splcnism are limlljT to those of the primary 
form of this syndrome. Signs and symptoms 
vary widely and may bo coi^llcat^ by 
those of tho primary disease. Toe spleen U 
almost tovTuriaoIy enlarged to a much greater 
degree than In patients having primary by 
penplenism. Splenomegaly is duo in large 
part to involvement In the primary chronic 
disease process. 

If surgical mortality and morbidity are to 
be kept low great attention must given 
to preoperative preparation to these sub- 
ject*. Owing to tho nature of the diseases 
with which bypersplenism is g^sodated, 
most of tho patients are poor surgical risks. 
They are generally of an older ago grovip 
often with much deteriormtion resultog from 
tho original disease The principles of sur 
geiy include attention to details in the pre 
operative preparation with the eatabllihment 
of optimum nitrogen balance, blood volume 
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level* and pulmonary reiervo. Clote co- 
operation with a hcmatologlit 1* nmndatory 
Altbou^ jplenectomy cannot be expected to 
affect the ultimate outcome In the chronic 
dljcase with which tecondary byperxploniim 
li awodated, the hematologic Improvement 
foDowing tplenectoniy after adequate prep- 
aration ftrongly |u*tlflei iurgery oven In 
many dobllltat<^ padeatj. 


ACQUIRED HEMOLYTIC ANEMIA 
While the etiologlc bail* of primary and 
secondary hemolytic onomia ii axcrlbed to a 
defect in the red cell and a *electlvo «s 
quojtration in the tplecn, the mechanitm* of 
acquired hemolvtle arwania include tbo fac 
toci of incTOued red coll fra^tv dettnic 
tfvo agent* in the blood •enun and erythm. 
phagocytosi*. Tbo overproduction of terum 
horoolyfin* unantagonlied by AntlhemoI>*in* 
re*ult* in red cell deatructioa Autoagglu 
tinin* aulohemolyrin* and i*ohemoly*in* 
have oil been found io the blood *erura. 
Hyperactivity of the reticuloeodothellal 


lytic anemia to iplencctomy occur* in enh 
about 60 per cent of the p^enU, howv'tt 
in tho*e faffing to respond, ACTH oi certi- 
soao may bo of benefit after ipltnectDiny 

CYSTS 

Cysts of tiw spleen are ciassifiad i* aofr 
paxaslUc or parasitic. All are rare. The pathv 
logle and cjin i cal feature* of varkmi qjti 
ba>e been reviewed by Fowler but few 
other report* occur in the Americta lil«n- 
ture. 

Nonpanuitlc cysts may be divided into 
primary (true) and lecondary (pseudo- 
cyst*) depending upon whether an epi- 
theltoJ or mootKelial lining exists. They 
may be of various sizes and dther mullipto 
or rin^e. TTie more conunoa type to the 
tingle, jubcapiular cecmidary cyst, cmiaDr 
resulting from degeneration in an infarct or 
tumor or the brewdown of a hematonu. 

The hydatid cyst i* the only panmtic cyit 
It occurs in lew than 2 per cent of p*ti^ 
svith the echlnococcu* infectioa. 


Symptomi vjry with tbo li» uid typo o< 

!m be on>yj»o port of tbii lyrtooj caaifng tomoUc, nbllo tbo largoi ma cauio it 
abnoi^ rod coU daitnirtlan. Unleu tbo dominol dlKBmfort ^dere wtti 


ipletn U of pat (tnpot^co in the tadi omoitol, pancraiUc or ovarian cyati. CaldS- 
problem cation of the cyit wall may ttopUfy the 
” homatolosirt, rple- diagnod. EodnophUla and o t«i^ «ac 
rt. ^ '^'1' don to tbo .Idn tat may di&mtiato hr 

^ ttfuallv more daMd from nonpararltio cyiti. 

^ ^ ^goaiul homolvtfc Trooinrait coniirti of ^lenootomy if do 

oruatly bcitnv cyrt Ij centrally located, and mamroialta 
2,000000 and hanolytic crises msv came tfon for dratnage, if the cyst is Jooiirf 
capacity of peripheral anJ associated ^rith many 
tbo ^0 morrow Hod coU fragflitv fa mllae tionc Splenectomy canlo. a tow moidity 


solutions may not be greatly akerod The 
jpleen li ujualiy great!) oniarged, Reticu 
locytoiU it marked and normoblasti may be 
found to the peripheral blood. Autnag gh i 
tinin* are often pretent and the blood »annn 
Dxay contain bemolyifn*. Rooctioa to tbo 
antihutnan globulto teti (Co<jmbi p is u*u 
ally jwti live. 

yVhea the came of exceutvo hemoJyti* 
cannot bo accurately determmed, splenec 
tomy i* cuually c onti dered. At Ioa*t to part, 
the anemia to many cases i* directly duo to 


and i* the treatment of choice to mo*t case*. 
Ajpirattoc, when hydatid cyst is sospected, 
I* dangerous since jpiilage of cyst cooteoti 
ca me* an anaphylactoid resutlon- 


TUMOR5 

Tumor* of the *pleen both primoty and 
tecQfldary are even more rare than cytto 
AU typo* have been de*cTlbod and include 
angioma, lymphoma, endothelioma, reticn 
hnn cell sarcoma, dermoid epithelial cjti, 
mesotheltol toclosion cyst* fibroiarcosna. 


— .. jil r> 1 l r I *«wvc4«3iuia muuxfuo cysc* > 

jplenic hyperactivity Hestot* of splenectomy fibroma, and leiomyoma. The only important 
cannot always be determined pro- benign tumor I* hemangtoma and the only 

operative!) Once the diagnosis to ^tob- important malignant tumor 1* the sarcotn*- 
Uibed, adrenocortientoT^ horm^ (ACpi) Tutoon of t£s iplten, both primary aod 
or cortiiooo should be given a trial of thcr •ccondary rarely prt^co symptom*. Nao* 
any Failoro of respoosc to these dnip to- sen. comtipaUon, weight loss and left upper 
itialiy or faihtro of rc*pon*e to an exacerba abdomtool pain may bo noted. The sple® ^ 
tkm after good initial respon*^ warrants rarely palpated except when there is a ma 
tplcnectooiy Response of acqniroti hemo- lignant Iix)perabto tunan- ti» 
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treatment of choice and Icadj to cure for 
benign tumor*, carrying a mortality of about 
2 per cent Since larcoma is tbo roost com 
mon malignant tumor tho operothe mor 
Ulrt> Is higher and tbo fl\o-yoar euro rate 
pracdcall) zero. 

aneurism of TllE SPLENIC ARTERY 

The rare finding of aneurysm of tho 
iplcnlc artery at autops) Is ONm leu often 
noted clinically despite tho nwro recent mo 
of contrast artcriograpb\ This arreurysnr Is 
tbo second most common within the abdo- 
men, occurring more often in \\'omcn than 
in men. It mav bo due to arteriosclerosis 
tnuma or congenital defects, the majority 
being due to arteriosclerosis. Spontaneous 
rupture may occur and produce a fatal out 
come. 

Tbo symptoms vTiry but pain, nausea, 
anorestn, u'eight lou and occasionally a 
palpable man have been noted. Tbeso symp- 
toms usually simulate those of tdironlc pan 
creatitis, so that diagnosis lias been accu 
ntely mode In leu than 10 per cent of the 
cases. Calaficatlon in tho m-qIIs of the aneu 
ryrcD is the only diagnostic radiographic 
finding, other than that disclosed bv the use 
of aortography 

Treatment consist* of e\dsion of tho oncu 
lytm if possible, or proximal and distal 
ligation when exi^lon is considered unsafe. 
Splenectomy need not necessarily foDow 
Hgatkm of the splenic artery 


INFECTIONS 

Ehirinff recent year*, acute infoctloni in 
vol^g the jploen have been extremely rare, 
^bohly owing to widespread use of and 
Chronic Infectious processes, pri 
or secondarily involving the spleen, 
^ KCiewbat more common. Ahscea of the 
*pleen may develop with Infection in an 
of h^rrhage or devitalized splenic 
pulp. During It* early stage tho abscess 
ifaua fn s within the capsule and may cause 
w lymptoms. With enlargement, perisplenJ 
uioy cause pain, chlUs fever and spleno- 
rae^ly and if drainage is not Instituted or 
*Pj®^niy performed, the possibility of 
nrpbire carrying a high mor 

ly It diagnosii can bo made early 
*Pgertcmy U the treatment of cboicc 

cfwyrdc infectiont are character 
^ oy splenomegaly Splenectomy may 
remission of general *ymptoms, a* 
^^«by * disease, or may bo beneficial to 
P^bent in whenn secoadary hyper 


splcnisp] is associated Tbo chronic infec 
tlon* with whkh tho spleen may become 
Involved include Fcltys syndrome, malaria, 
tuberculosis and Boeebs sarcoid. 

Fcltys syTidropio is a clinical entity con- 
sisting of splenomegaly anemia and neutro- 
penia, and occurring nwit often in assoe d a 
tion with chronic rbeumatoid arthritis In 
women between tho age* of forty and *iity 
year* Tbo pathologic finding* In the spleen 
arc not characteristic and the etiologic basis 
is contiov crsiaL Tho leubopenia may bo the 
result of multiple chronic infections or a 
splenic hy’perfunctfcm of unknown origin 
Leukopenia occurs in variable degrees and 
tho arthritis is of several year* durutioD 
prior to tbo onset of the syndrome. The 
symptoms consist of weakness, frequent epi 
sodes of fev er weight Ion, swollen and 
painful Joints and multiple skin or oral In- 
fectloos. 

Splenectomy has given variable succeu 
but in a number of patients has produced 
relief not only of the Dentropenia and ane- 
mia, but also marked Improv'ement i n th e 
Joint symptoms. AdreDOCorticotropin (ACTHJ 
and cortisone may also give temporary and, 
at time*, long standing symptomatic relief 

The involvement of the spleen in patimts 
with malaria is well known. In certain in 


stances of chronic malaria, the disease may 
not be diagnosed from peripheral blood 
smear* alone, whereas numerous parasites 
are harbored within the spleen. No signlfi 
cant diagnostic criteria of mALirini infection 
are present, other than splenomegaly with 
out other known cuuse In patients who havo 
been known to have malaria. The only prob- 
lem presented by the enlarged spleen Is tho 
occasional discomfort which it may cause 
and tho susceptibility to either spontaneous 
or easy traumatic rupture, both of which are 
direct indications for splenectomy 
As ivith other portions of tho reticuloendo- 
thelial system, the spleen may become in 
volved in the chronic systemic dlwiy^ proc 
esses, tuberculosis and Boecks sarcoid Tho 
importance of this involveiDent He* in 
whether the disease Is active and whether It 

S uce* hematologic complications. Throm 
topenia is common but may not neces- 
, be due to hypersplenism- Other forms 
of hy'persplenlsm secondary to these chronic 
dlsc^ processes, however have been re- 
ported and the remits of splenectomy in 
the relief of various cytopenlas have been 

r 'te favorable. The only other tndioatlao 
surgery in these patients is tho occa 
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iional maiVodly cnbrged jpleea. causing 
enou^ abdomtool discomfort to warrant its 
resnovaL 


miscellaneous diseases 


Banti I DUesuc. Portal hypcrtenskin la the 
common denominator of the group of he^ 
tofplenopftthlci loosely tennod BmITi dli 
ease, \Viicrt3wi Intrahepatic (drrhosi*) ''' 


splenfsm. The diagooiis of Gancfaeri disoje 
as the cause of secondary bypospleniim It 
often not made, however until the time d 
splenectomy Tlnofflbocytopenia and Dca- 
tropenla may be greatly relieved by iple- 
ncctomy but improvement in anoni* ii 
only temporary 


extrahepatic ( thrombosis 1 portal obstruction 
tl» splenic changes 


ii prcKmt, the splenic changes ere limllnr 
The spleen is invariably enlarged. The cap- 
sule is thickened and there are usually nu 
meroui vascular adhertons The splenic 
parenchyma Is firm, deep rod in color and 
marlcdiy congested Fibrotli with hyper 
plasia of the reticuloendothelial lining of 
dilated sinuses is prominent 
MeditciTaivcan Aocmi* This is a familial 
chronic bonwlytlc anemia, also called eryth- 
roblastic or Cooleys anemia, which occurs 
usually in children descended from parenU 
of Mediterranean countrtes. The ahsmrmali 
tics producinB anemia consist of a defect In 
beoo^bin honnatloa and an increased re 
listanw of the red cells to h^tonic saline. 
Charactetirtlc thickening of the frontal bone 
with depressloo of the nasal bridge and a 
mongoloid slant to the oyes help to dificr 
eatialo this disease. The microcytic anemia 
nwy be associated with leukoevtosU and Is 
invariably assodatod wrth marked hyper 
plaiia of the bemo marrow Splenectomy has 
been advocated when marked bemolvtic ac 
tivity is present XIost patients wtn at least 
a higher red cell count and hemo- 
globin level and require fewer transfusions 
^Sowing spiroectoi^ 

Storage Diseases. Several diseases duo to 
ajjnoOTal lipid metabolism may produce 
nJemfflWily of Rogiail Import^ 

•^hjao Gaiuieri diwaie, Ntenumn-PIck 
and Hand SchdllCT-Chrirtian dl«»u<j. 
In which there il abonnna! reUcufoendo- 
storage 

ntogomyelta ood cMerteroU My fa 
dt*eas« Is splenectomy frequenU) 

1 TZ 

ik^bxytopenia and neutrope^ 
femur thrombo^P^^- which may be 


femur which may be 


coofirtnec by thrombocytopenia 

*° often thia to hypot 

,nd Mtittopenia »io oi 
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Fr-ax*. Hdvuak Jil, U a natic* Caltfomian ieho recricfd hit coUefii fd*- 
cafwn at Stanford UnioeffUi/ and hit medical edueaiic* at Johns Kc^ifaii 
Itedical School. He had baric traininfi in general turgery before his pedmtt 
tratnmfi in urohgic surgery lie U an AtrockUe Clinical Trofesaot of Urtioa 
at the UnicarrUy of California School of Medicine He hat made lignifari 
coninbutione in hie experitnenial sludies upon ureteral ref^eneratkm. 


A pichire of ad ejrfy furgeon operating on 
tbo urinai> tract (Fig 1) iUiatrutef two 
thingi which have made urolo© a rpedal 
brmncdi of nirger> One the urologUt uses 
special faftruinents and, two even though 
he is treating a disease of the tower and 
middle uritun tracts ( m this case remo%dng 
a ttoije) he is simnltaneouslv relieving the 
kidneys of infectian and back pressure. In 
the field of urolo© ultimate or exact fbag 
nosis is usually mode by special tcchtUques 
for instance, looking into tbo bladder(cvs 
toscopy) or examining the kidneys with 
x-rays {m-elography or urographv) Dis- 
eases of tbo urinary svstera are interreUted 
-%vh»t affects ono part commooly affects 
other parts. 

A diagram of the urogenital system shows 
that obstruction at one place along the sys- 
tem causes damage In other parts. As an 
examplet ib Figure 2 it is seeo that obstruc 
tion at the meatus sets up a train of changes 
»tany iafectioo and stasis with stooe forma 
tioQ and, fi nall y rcaaJ failure. Renal damage 
alone U not fll^vays reversiblo and may oI 

timotely cause death. ^ 

There is a purpose, therefore in insisting 
an a reasoced and systematic approach to 

Se diagnosis of urinary diseases. 


TIIE DUCNOSTIC STEW IN URINART 
TRACT DISEASE 
A FntJVMfTlYE VHOIOCIC 
DlAC\0$lS 

A physician need not own a cjstoscopo to 
examine a patient with urlrury cotnpldoi* 
and aTri\e at a latlshictory presumptHc 
diagnoili- Because the parts of the 
tract ore IntcrreLited, deletions are pocxilw 
from findings at o distance from the 
the trouble. The tools for making these oe- 
ductlcns are common tools and if 
used in every urologlc case, few disofderi 
wff] be overlooked. These tools are 

1 History ^vlth emphasis on urologfc 
feahirei 

2. CJeneroi phyeical essmimilon 
3 Examination of the external genitalia 
4. Examination of the urine 
5 Rectal examination and vaginal « 
amiiutioa of female 

6. Abdominal examination 
7 Total renal function tests 
8. Roentgenographic study 
Hl«ory The art of obtaining the uro»gfc 
history is to elicit all the essential clnes W 
that tne subsequent diagiuwtic steps 
confirmatory rather than exploratory The 
complaint is the best load, espedidly i° 
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and in podtioo 

Certain fjmptomj iliwild bo Inquired 
about ]>irticuJiir[> 

Generai symptoms. High apUdng fever 
with chill*, Dol diUIincM i* clumctcrUtic of 

S clonephriti*. Ga*lrolnlc*tinal lymptom* 
Icn accompany ocuto or chronic olatruc 
tlons of the idclncy kincu they ore supplied 
by the same nerve tract*. Weight loss In 
creases the seriousness of Oliver complaints 
Pain con givo important leads, Gcneml 
area* of reference oro live rule Henaf /win 
(Fig. SA) has a dull aching qualitv duo to 
diitentioD of the renal capsulo os in p>o> 
kcephrldsor less often. In acute obstruction 
It is referred to Uui soft trionglo bc- 
tM-een the knecr nb and the vertebral mus* 
dei and evtends around anteriori) in the 
»rea correspooding to the tenth, eleventh 
and twelfth dennatomet. Pain which is even 
nwre localized Is suggestive of perln?nal io- 
'•olvemenL 

Acute obstrucUoo to the outflow of the 
Iddney produces renal colic, which is sharp 


and severe but with radiation similar to 
that produced by capsular distention 
Chronic or mild degrees of upper tract ob- 
struction may give only va^e gastrointes- 
tinal symptoms Uveso may lead to fruitless 
invcsUgalioni of tlw digestive tract 
Urctcnl poin (FTg. 3C) is similar lo but 
lower than, renal pain This would be ex 
pected because of the lower innervatioo of 
the ureter Low ureteral pain for example 
from a stone at live point where the ureter 
enters the bladder Is referred down the 
Urethra and mimics tho pain of prostatitis 
or posterior urethritis, 

Veticol pain (Fig. 3B) arises typically 
from increased Intravesical pressiur, as in 
Oveniistentioa of the bladder or fruin ir 
HUitivo stimuli within tho bladder which in 
turn produce spasm and thence pain This 
pain is usually referred to tho suprapubiQ 
ai«a. Irritative lesioas at the neck of the 
bladder cause frequent urination and piin 
referred along the urethra. Frostatic pain 
may be referred to the suprapubic area and 
cimobte bladder pain 
Prozfalic pnin (Fig. 3D) is referred prim 
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FBAJcr Hwuan }n. it a n<7^io« Cailfomian tcho received kit coStftt 
cotton at SUmford VniconUy and kit medical education at Jotuu HoflMt 
iiedteal School lie had batK tramlnfi in acncrai surgery before his 
training in uroiogte turg^ery He u an Attcciate Clinical Profetsor of Vrologi 
at the Unfoeraity of California Schooi of Medicine He hat mode dgni^ceM 
C£»Crt6jrtwa» in kit erperimentel sSudiet upon ureteral regenereiioo^ 


A picture of aa earfv nirgeoo operating on 
the urinar> tnu* (Pig. 1) illurtratw two 
thingi which have nuKle urology a ipeda) 
branch of furgerv One the urologut txsa 
special tttrtrmneoU and, Ato c\en though 
ho Ij treating a diieaw of the knw a^ 
middle urinary tracti (in thij care removing 
a rtono) he is simultancouslv rolim^g the 
Iddneys of infection and back pressure in 
the field of urology ultimate or comet dlag 
nosis is usually made by sjieclal techniques 
for Instance looking into the bladder (cys- 
toscopy ) or examining tho kidneys with 
xrayi {fwlography or urographv) Dts- 
eaia of the urtoary syitem are IntcrrcLiled 
-v-ihat ofiiects one part commonly affects 
other parts. 

A diagram of the urogenital svrtem shows 
that obstruction at one place along the sys- 
tem caoie* damage in other parts As an 
example, in Figure 2 It is seen that obstruc 
tion tt meatus sets up a train of changes 
atony infection and statis tvlth stoiie forma 
tion and, finall) renal failure. Renal damage 
akoe is not ahvays revenrible and may ui- 
timately cause death , , 

There is a purpose therefore, in insisting 
oa a rcawned and systematic approach to 
the cEagnods of urinary diseases. 


TIIE DIAGNOSTIC STEPS IN UJUNAW 
TRACT DISEASE 

UAkl\C A UtESUHFTIfa VROLOGIC 
PUGhOilS 

A physician need not own a cystoscone to 
examine a potleot with urinary computoh 
and arrive at a satisfactory presumpdro 
diagnosis. Because the parts of the minsT 
tract are interreJated, deduction* are poi«bk 
from findmg* at a distance from the seat a 
the trouble. The tools for making these »• 
ductlon* are common tc»li and if *« 
used in every urologJc case, fe\v disordn* 
will be overkwledL These tools are 

1 liittory wdth emphasis oa urologto 
features 

2. General physical caj/nlncrt/on 

3 Examination of tho external genitalia 

4 Examination of the urme 

5 Rectal eiamirtflfion and \d^nal m 
Qmination of female 

6. Abdominal examination 

7 Toiol renal function tests 

8. Roentgsnographic study 

Huiory Hio art of obtaining the arologto 
Iristorv is to elldt all the esieottal clue* » 
that too subsequent diagnostic steps 
conflnnatDry rather than esploratory Tw 
conq)]aint is the best lead, especially to 
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bleeding 1 j \Tlthin tbtJ urethra, prostate or 
the \-esical nccL Similarly terminal hem 
aturla lodicatcs lower tract bleeding, dneo 
the blood is squeezed out during the peri 
staltic emptying of the urctlira. 

Cloudy urine Causes phosphate ayrtali 
in an alkaline urine, ejpcdaJly in urine after 
ftniiding, \vhlto blood cells, and bacteria 
Tho addition of dilute add will dear the 
urine of orstals- 

SiaiUty Causes impolcncy or improper 
coital technique or tkning infection of ac- 
cessory SCI organs obstruction to passage of 
sperm, usuallv congenital obstruction of \ as 
or epididymis or infectious epididymitis, 
defective spermatogenesis duo to dmelop- 
roentil defect in testis, increased scrotal tem- 
perature or previous testicular Hlte^ise. 

Impolency Causes lack of sesual desiro 
or libido inability to achieve erection or 
lack of poteacj Accompanying disorders 
may bo premature ejaculation. Inability to 
ejaculate or early subsidence of erection- 
Few of these dimrden arise from organic 
causes. 

The nrologlc histon then, often gives the 
first prexnmptive evidence of the nature and 
location of disorder in the urinary system. 


General Physical Examlnauon. For the 
urologic patient evaluation of tho cardiovas 
culor system should bo included. Other areas 
distant from tho genitourinary tract should 
n1«n bo examined. If the patients history 
sugpsts tho presence of goiltourimuy neo- 
plasm, examination of the supraclavicular 
nodes is in order Tho presence of testicular 
tumor would ncccssitato oxamination of the 
breasts 

Examination of the External Genitalia. 
A lystcmatic sursej of the visible and pal 
pablo genitalia is important to the examiner 

Tho itenis is inspected, and particular note 
is mode of urethral discharge, mcutal anom 
aly causing stenosis, or ulceration. If any 
d^harge Is present, it is expressed and 
smeared on a slide and air dried, beat fixed, 
stained with methylene blue and examined. 
Mixed organisms and gonococci are looked 
for partlcularl> 

The scrofal contents are palpated by uimg 
both hands rimultuneously allows sep- 

aration of each testis from its accompanying 
epididymis in order to distinguish eax^ struc 
ture absolutely Tesdcular tumors will be 
within the testis wbereas epididymol en 
lorgement will involve one or both poles of 
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Fifiir* i- ObArtfiJciti b> ctrtctorc wt the tueihral 
nwtn« cm ie«h in dame ihrooghooi tht oriiutry 
b-Kdt 


cipall> to the pertneum but matv referred 
to tbe low back, the epidlthtmcfei and down 
the legs. The source is congestion and in 
fiammadoa In the pn»tatic acini and ducts 
TetUcular pain (Big. SE) is r^erred to 
the midabdoinai, to the site of the em- 
lB%*ologic origin of the gocods. Pain per 
cei\ed in the testis ma> ante frota the pros- 
tate and seminal s- es id et, or from the 
terminal ureter R«ul pain also ina\ be re 
fened to the testis, b\ the same route along 
uhich tes&olar pain is refenrd upward. 

As can be seen, the referrsl of urologic 
pain h oot precise so that it %via bo iDoro 
oto Kiggoth-B tha° 

Other n-mptom* with jjetitl unalogic Hg 


nificsoce user , « . . 

Frnuency Caiu<= (1) fluid 

intttkr (2) l®*!! oparitv (3) 

hv-CTMUdh-u bWdtr rrflcKA, of a^unjo 

to *. bUdtkr or p«^ uudhro. 


der or prostate which prenatord) sttaalate 
the sensorv side of the \-oidmg reSex sre. 

^oc#lnna. Causes cicesshe fluid intiie; 
incomplete cmptjing of bladder so tiol 
capadtv and mensued intraxesical pressore 
lead to more frequent detiro to smd, roa- 
bikeadon of dependent edema. Other b^ 
tors are insids'ea which are not understood 
Dymna. Causes irrrtatioa, espedaSy d 
the trigone and prostatfc urethra by iofec* 
tion, stone or eh^nicals. 

Strangury Is cwv sev'eto dy'tuiia, «pe 
dally during incxeasLnglv frequent pamp! 
of smaller oxul smaller quontihes of e rf a r - 
Oliguna, Causes are reduced fluid fa t al e , 
eiccssn-e fluid loss (perspiration, sonutiia 
diarrhea ) renal tabuUu’ failure, cardiac fnl' 
ore (rarely) and bypotenskm. 

Ammo. Causes of anuria include pro- 
longed hy'polension, renal tubular failure sad 
obstruction to the outflow of unoe (bcdi 
ureten or below the neck of the bladder) 
Hmloncy The cause of this cooditioii i» 
inability to relax the bladder neck beemae 
of intorfexence by the by'pertrophied 
tale Also intras-esica] pressure must » 
raised to a greater bdgnt before 
forced past the obstructing prostate ^^frao. 

DnbMimg Since resistance to wrtfiw h 
increased by prostatic h>'pertroph> d* 
trusor moscle continues to contract at » 
bme the stream stops, rather than ima*®' 
ateK relaxing as is nonnally the case when 
there is no residoal urme. TMs cooturaiag 
contraction is not strong enough to mafau® 
slxablo urtnarv fimr bat it enon^ to 
out sknvdv a few more cubic centfaoetoa » 
urine 

/ncontinencr Causes (1) stress fafoo- 
tinence from incompetent sphincter musdes, 
due to relaxation rf the pehic floor of to 
paral>’*fr tor injury (2) vugenev iacemtis' 
eoce which is an extreme ronn of 
frequence and urgency such that the 
tog refiei U stlnmlatei so itroogh tint 'w 
untm control of the sp hin cter is fater^ 
tenth lost, (3) ox^erfloxx incontinence. 
the pressure in the overfilled bladder h 
higher than the resistance of the 
so that inlennittent lealagB occurs 
ever Intra-abdominal pressure rhes; (jU 
fistula, and (5) reflex iiM»otlaence in 
neurogenic bladder fa xvidch Eli fag **** 
reflex emptying, 

HrwtaturiM^ Causes tunwrs, stones, fa- 
fectioti, tuberculoflj fa}ur) Dark blood ^ 
gests upper urinary tract bleeding or ra^fa" 
nrine Initial hematuria with the urine 
ing during \-oidfag means tha tiwj^sour** “ 
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It Is Decessao' ^ mako trial aisumptionit 

a. fiwirrm 100 cc. retlduol urine; then tb© 
30' excretion vrould have to contain 90 per 
cent of the dye tlnco each 50 cc. contain* 
30 pcff cent dyo. Thl* would be an abnor 
ma1iy high 30' excrctioD *o it Is impoislblo 
foe the reriduol urine to bo this great 

b. asiuino 50 cc. retlduol urine; then 30' 
iTTPrKlo" would have to contain 60 per cent 
of the d)-o. TbU Is a “hl^ normoT out poi 
dble percentage excretion. The higher I^cl 
of the second, 00' spedmen rexulli from the 
addition of the dye left over from the first 
\-oiding. 

c. assume no residual urine; but the 30' 
specimen has to contain more d>*e than the 
00' specfaneiL 

It can be concluded that this patient has 
lea than 100 cc. and more th^ 0 cc. of 
residual urine, and probably has a Uttlo 
len than 50 cc. 

Roaugenography A plain film of the ab- 
domen (kida^ ureter and bladder-KUB) 
of every patient with symptoms suggestive of 
disease in the middle or upper tract of the 
unnary nrtem is obtained. 

'The film should be read systematicaUy 
tince it may reveal atrophy of one kidney 
with CQOjpeiiiatory hypertrophy of the other 
renal tam(»^ or renal dlsplacemesit by on 
adrenal tumor or metostic disease, as wcD as 
stones in the nrfnar y tract 

OfteL, jjeatex 

and upper urinary tract is necessary An 
intra\-enous urogram (Fig. 7) gives a dearer 


outline of the Iddney itsdf and, of course, 
outlines the drainage system, often dearly 
and in detaih A postvoiding film oUcuvs d^ 
toctioa of reiidud urine, faulting from, fc>r 
example, prostntic obstruction Urognuris 
arc omde Ix^ore resorting to instnimentii 
don, since they usually mate it possible 
rule out upper tract abnormalities. If they 
ihrnv abnormalities, retrograde ureter^ 
cotheterization and pyelography may be r^ 
quired. 

TUB rRBsuiimrB ducaosc 

If the eight steps outlined above are gooo 
through th^^tfully and faithfully for each 
patient, few diagnostic errors will be mad® 
and, in most cases, a presumptive diagnosis 
whl^ is hosed on gi^ reasooing 
reached. 

For example, a patient is examined with 
(1) a histo^ of colicky right-fionk paio 
radiating to the testis, (^2) abdominal di^ 
tention, (3) normal external genitalia, (4) 
microscopic hematuna with bacteriuria, (5) 
enlarged prostate, discerned by rectal eS 
aminatkm, (6) somewhat distended bladdef 
fudged by pernissioo. (7) reduced to^ 
renal function evaluated PSP test yielding 
perceaatsges which indicate the presence ^ 
resldnal mine and 18) a calcific dauity 
along the course of right ureter Tbeso 
eight steps allow one to arrive sfcamltane- 
ously at two sound presumptive diagnoses 
ri^t ureteral calcolui and benign prostatic 
byp*a\iopby with bhitnictioo. Insixumenlsi 
steps, \vhich may bo both diagnostic and 
therapeutic, can new be done rationally 
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«cc, 50\ 

Toui tSScc 65®k, 
Admittedly imoll error* ore inherent fn 
fuch a method, hnit they do not exceed 10 
per cent and are more than outweighed by 
the advantages of availability and economy 
The Twulti are immediately available to the 
examiner for correlation with othw finding* 
while the mtleat U ttiU at hand. Finally 
It is of value in detecting residual urine 
which ti important in the uxologlc evalua 
don of patients 

Residual urine from incomplete emptying 
of the bladder cannot be measured directly 
by the PSP test but can be inferred if 
normal renal function is assumed. If this 
anumpUoD cannot be nuide tbo test tep- 
aralet normal renal function and no residual 
urine from decreased renal function, residual 
urine or both. This separation is of the ul 
most importance for it detects thc^ patients 
who require further urologic study 
As an example a normal patkaat receive* 
a PSP test while he is dehydrated, and again 
while be li hydrated usually by drlnSg 
two glasses of water at the start of the test 


30 

60 

DehvdraiPd 

30 0: 

30 cc 

50% 

15% 

Totai 

60 cc. 

Hydmcd 

«% 

30' 

iSOcc. 

50% 

60 

ISOcc 

15% 

Tcul 

360 oc 

65''o 


Note that with normal renal fimctkm with- 
out residoal urine, hxdration makes no dlf 
fercnce in the excretion of the dve 
Now consider a patient with narmJ fane 
tioQ but with 100 cc of residual urine in 
the bladder as a result of mcompl.ete ernptv 
ing due to prostatic obstruction 

Dehydrated. 

JO 50cc. 11% "n* norm*! 50% PSP w«i ta 

ctvted hy rubule* in 30 cc. oT 
urine, bal diiuted by !00 
cc. rcddiui bUtkicr unoe to 1 30 
cc., of which 30 ce wm icwdcd 
130CC. 50% 30oc. a 

* - 11% 

yy Mcc. 12.5% 15% PSP ww cwzrctcd by tu- 
bules is 30 cc. uruc, but was 
dOa ced by 1 CO cc. reddtuO btad- 
^ urtoe which already coo- 
nirw t 39% PSP t50% nuoD* 

39 + 15%^ Mce. * 
X - 12.5% 



Figure 6. Corvo of PSP oxca-etioo frooi UiKy 
Loser smoontf are pot out u the lAxid tsdenedd 
iIm (he. 


Note two thing* (1) the total PSP « 
cretlon is low in spite of normal iiiiev 
function and (2) the second iperimfJi cae- 
tains a little more PSP than the first Snw 
PSP is put out by tho tubules in proporticc 
to the oracentratloa presented to th^ tie 
kidneys always excrete more in early perwh 
than In later periods {Fig. 8) but if retiduil 
urine is present, this relationship will •?- 
pear to be revened- 
If the same patient is hydrated, has oor 
mol renal functiou bat XOO cc. of residoal 
urine 

Hyrirated 

30 IMee. 32% ISOct. mxl output cocubiif 
M% PSP dtteed by 1» “■ 
miduxl tatxddgr orbte * 2*0 
cc. then voided I W <*■ 
EsdxUire 

2S0ca.i50% laOcc. * 

* - 32% 

60' ISOec. 21% 180 4X. retud output coouiflk* 
15% PSP dJotoS bf 
redduxi unac co c win l uy 18% 
PSP (50%mlaw»32%) 

280 cc. 33% 1#0 cc. * 

x-21% 


Toul 360 cc. SSW 

A comparison of this last example wilh 
the preceding one demonstraies bow nnw 
urine volumes etnpharim tho prawnce ca 
residual urine. During dehvdratton, the tot 
intiicated dther poor renal function or ^ 
afduol urine. After hydration, it daw**" 
strated good renal function but did not gh« 
Information about rexidnal urine. In order to 
detect residual urine with tho PSP tost, Hmft 
fluids in order to measure renal functico, 
provide a large fluid intake. 

That tho PSP test will often give an esu 
mate of the actual volume of r^dual urina 
oan be shown by an example 

30 50 cc. 30% 

50 cc. 30% 


-..>-1 AOrc. 23J% 


Toul 


100 cc 
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iT*nrt a. Retrogrido pjT±>grKii. dr»wfag. overfytog tyttcacopc ind metenJ ra t b rtrra tbow i*lQcip«l 
IXDdfflxrio. 


required and the best that medical treat 
ment win assure is arrest, not core- 
Or is it from obstructive renal disease? 
Thes fostrusioitai and surgical 

treatment wIH locate remove the ob> 

stnictiao and so allow consequent improve- 
roent in renal function (Fig/ 9) 



,'/rV '' CoDijjiiMi of BtcdKti raod di*e**e, 
. r~ » not wiped fay faKnuaenuiloo oc opoatiai. 
»ith tiroiaaic roul diteM, wUdj h. 


Table 1 outlines the cotuhtions causing 
obstruct! on. 

niDno stPBRous 

The ultimate effect of obstruction an> 
where okmg the uTinar> tract, from tw 
uretiual meatus to tbe ureteropeMc Juno 
ture Is hydronephrosis. 

When the meatus is partiall> occluded 

L Tbe Ischlocavemosus mnsde does not 
empty (he urethra completely so dilatation 
and even sachhe outpoochlngi appear 

2 . The detrusor muscle of the bmddor first 
contracts with more vigor to push past the 
obstructfoo and hypertrophies. The muscle 
bundles thirlmn, the submucosa between 
weakens and gives way forming diverttcala. 

When this compensatory process can no 
longer balance tbe obstruction, decompensa 
tton occurs. The detrusor muscle Is no longer 
able to empty the bladder completely and 
uriue remains after voiding. 

Finally if the obstruction is not rebeved, 
tbe muscle, being overstretched, loses Its 
contractlbility onef atony results. 

3. The urrferal pressure increases, since 
each penstalbc effort must force urine past 
the thickened bladder wall so that the ureter 
too, goes tfarou^ tbe stages of hypertrophy 
decompensa tf on and atony (Fig. 10) The 
lower ureter decompensates fcst, leaving the 
upper ureter unprotected. The decompen 
sa^ portions gradually extend upward, 
until the renal pelvis and finaHj tbe raUfrt 
are dilated, and residual urine remafns in 
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co>FiRm\G 4 rREsuiirrirE dtacaosis 
Cathewrijafion, The ability to pnw » 
catheter throtjgh urethra inchcatc* that 
there arc do urethral itricturc* CUtheteriza 
tioa also confirms the presence and permit* 
mcosuremeot of the ainount of re*l<iaul urine 
rf Use PSP test gave equivocal results It i* 
not used to secure o sterile urine snedmen 
from the male but mav be to used in the 
female Cathetertratioa also precede* cx-s- 
tography which is filmin g ol the bladder 
filled with a contrast medhiin, and is neces- 
sary for cystonvetrogrophv 
The rationale for completing noalnstiu 
mental step* before tatroducing catheters or 
other inslrumentt can be obvious bv 

one example A. patient with svmptotn* sug 
gestive of urettotls or prostatlti* is cath- 
eterised, in order to determine whether 
resithjol urine is present. immedlateW after 
his urolodc histoiv U Uhen The catheter 
Irritate* w urethra, so that when the first 
doss of urine ii collected, it contains red 
blood cefls and ouuiage of the prostate pro- 
duce* moro blood ceils The chance has been 
hwt for koenviag if an underKing urethritis 
Is present 

^thcterlzaboa la the male U done b> 
cleansing the meatus Introducing a liquid 
or fefly anesthetic agent without nrcisurc 
waiting five mltrutes gcotlv faitroducing 5 
or 10 cc, of lubricating jeliy from o tube 
or syringe and then dowK Inserthjg the 
cathrter Often the passage of the catheter 
is obstructed at the external urethral sphinc 
ter gentle persistent pressure applied by 
examiner aflou* ft to proceed each dm© 
the patient relaies dw reficadv contracted 
sphincter U I* good pracbes to prescribe an 
antispaiinodic and a sulfonamide for twentv 
four nour* foiiowiog any fautrumenUtion to 
order to reduce irritation and to decrease 
the chance of provokiog infection 

Urethrai Exploration. If the catheter does 
not p°*« through lb© urethra fine woven 
fiUforms, to which larger metal followers arc 
attached, mav be introduced to detemune 
the rite and extent of the obstruction and to 
overcome it Metal sounds are used for the 
same purpose to case* of strictures of larger 

the vbraaUrttUon of dio 
wi* an faittmiBnt coota Wng o 1^ 
.r>A lloht odds to our kDowledge of the 
^^Vthe urethra. Fffltog ^ ure^ 
^ (he tnentm wllh 

vtantoHon which »«? 

^for doiwtos abnormJlte in tie po- 
jeriOT urethra. 


Exploration of the Bladder A cyitotcotie 
permits eacelleot views of the mtixe 
waD, including the trigooc and veucal ned. 
It U for thii reaion that cytolo^ ttod? of 
bladder urine for tumor cells ias oot beta 
very widely used, ft I* too easy to exandac 
the bladder vvail directly 
Upper Urinary Tract Siudle*. la awt 
case* intravenous uropiims 0ve fcJeqaaie 
and physiologic informatioB about the ap- 
per ufwuiy tract However if detail a 
tttcldng. If renal fonction is depressed or S 
tofectioD must bo traced to its source, retro- 
grade ureteral cathcterixatioci is oecessary 
Small catheten axe passed via the cyjto- 
scope throu^ the ureteral orifice* and M) 
the renal pel^ la order to collect spedmew 
of urine from the i^arate pelves. Tbese 
specimens are udliietf for mkrotcopic ev 
omtoation, culture preparation and for differ 
ential fuacAlon tests- TTmv also alkrw retro- 
grade infecriOD of opaquo media to prodoa 
x-ray pictures of meat contrast of toe raw 
pcK-ea. cflJicet and ureters f Fig. 8) 

Other studies are osed for dealing \nW 
spedo! ^blemi. Presaml pneutnogrsntf 
outbne th© renal and adrenal areas 
oxygen and produce sharp cautrait on 
x-rov film Aortography dcinoastrates ^ 
renal orterte* and vtuculai bed of the dO' 
nevs and Is of special vahjo in diagnosos 
voscukr obstructions In hv’pCTtouihe 
Uents Anlegrade m’elographv accompfiMirt 
bv taserting a ncc^ dirccilv into the 
resud peMs and injecting avc, con be^^ 
when retrograde filling £s not possible. Ctno- 
radiographv using an Image 
onstrote* dysfunctloa of peristJUsi* aod “ 
mfcturiUoiL 

Reaching the correct diagnosis to uroio© 
U DO* so much a matter of sagacity as it^ 
of careful and systematic observttkm too 
use of precise techniques which lead to* 
ductivefv to the correct coodturoQ. 

OB-STRUCTiON OF THE UftJNAa' 
TR-tcrr 

Ohstructioo is die watchword of ^ 
ogliti Not only can it destroy lb© 
by back ptessiir© alone, but it con 
damage the renal parenchyma bv fosten^ 
infection and encouraging the fonnaboc 

*bmc* . 

\Vbcn poor renal function is detected O' 
on impaired PSP cxcrctfoo or later b> 
increase to the serum noaprerteto nltrog® 
level, the phsTitioa asks htoiself 

l» It duo to intrinsic renal disease (r^ 
*9)? In this case active toterventloQ 1* °°* 
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all parti of the urinary tract Renal jecrotory 
preinire no\v is the only force remaining to 
pith past tbo obstruction 
4. The renal tubules dilute, but, rooro im- 
portant, the arteries behveen tl>o cortca and 
medulla ore stretched and constricted by 
the pelviocaliceal distention of the pelvis and 
calices This results in partial ischcanla, 
which speeds the destruction of the tubules 
and gkancrulL. 

Secondary effects of obstruction are often 
05 damaging as tbe obstruction itself (Fig. 
11) The presence of residual urine allows a 
single coDtaminating bacterium to multiply 
before It is flushed from the urinary lyitem, 
so that infection follows obstructioD in tbe 
maiority of cases. It is axiomatic that pyuria 
is due to obstruction until proved otherwise 
and badllurla accompanied by relatively few 
white blood cells Is virtually always good 
evidence for stagnation. Calculous forma 
tion occurs more readily after obstruction 
too. The nidus which would normally be 
is retained and Is augmentea by 
predpltation in tbe presence of olka 
line infection. 

UJiAL ALJVSTitE^m TO OBSTRUCTION 
Backflow (Fig. 12) from the renal pelvis 
and calices Into the tuboles, veins and lym- 
pbatici probably begins as a safety mech- 
anism during miooT degrees of obstruction 
or diuresis. With more complete blockage, 
backflow carries bock Into the circulation 
cnly a email portioo of the secreted urine 
Howeva- th es e routes make possible a slow 
riroilatlon of urine and prevent tbe simple 
atrophy that would occur should the urine 
have no egress, 

Compauatnry hypertrophy of the other 


kidnoy begins as soon os ono kidney Is ob- 
structed apparently In response to tbe dou 
bled load of waste products drculattng to 
IL After ono kidney has been obstructctlfor 
two week* the normal kidney has the func 
tional power that both kidneys originally 
hod. 

DIAGNOSIS 

The diagnosis of obstruction is made on 
tho prcsumptlvo findings plus the mstru 
mcn^ findings. It can nurrv be made from 
the history and symptomatology alone In 
the final analysis, the pyelogram will give 
tho most information concerning the degree 
of obstruction, degree of damage and the 
site of obstruction if it is in the upper tract 
An x-ray film made ten or fifteen minutes 
after injection of tho dye into tbe renal pelvis 
through a ureteral catheter will often give 
valuable information as to the site and de 
greo of obstruction by showing the retention 
of dye after this inteivaL Tbe normal kidney 
will empty itself in this period. 

Two factors are of great importance in 
the study of a patient with hydronephrosis 
the estimation of individual renal nmetioo 
and determination of the site of the obstruc 
tion. An esthnation of the relative function 
of the two kidneys axsesse* the degree of 
damage to the hydronephrotic kidney to 
determine whether it Is worth preserving and 
ascertains that the contralateral kidney is 
capable of rupportinc life in case of removal 
of the damaged Idmey If tho damaged 
kidney is not capable of supporting ufe 
alone, it should be removed. Consideration 
of tbe effects of renal counterbalance will 
cuter into the decisitm as to the proper treat 
ment of hydronephrosis since repau" of a very 
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CnuJMf OkitrMllm 


AJIA TD«X: UJC^TKW 

ccMVOKjnTAL Tvra 

ACQimju) Tvm 

LtwfrttI 



Urtthr*! 

Coii^juu! pUcDoali 

Acquired phitootii 


Stricture (tautuk) 

Stricture 


DK-crricUurp 

Staoe 

Tumor 


fthooraul opeorngf ud 

DUenkuiiun 

HatuU 

UrobrcA CMC*) 

Ppklertor ujTthx»l 

Pmurkm 


H^penioptued rrrmncwiUpum 

H^'perpUti# 


Ctntnrture neck 

Ccocrr 

Vaioi} 

Hjrpertropby <rf the orck 

Cdatra^tiirr or racdUe ber 

C>it* 

FjOTtitl tphlactcT fpesQ 

Aaxatlia 



C«J|«uui dj\efticuluai 

SCDIK 

Djienkuhrtti 

Hfpcrtrupiiy oi lotcrunacric rides 

r art 

Neurogcok: 

ScvTO(dic Uedrkr 

Unrt<T»] 

V*Iv<r L>kh 

UrrtenrvfslcAi cos^fidoss 

Sum, blood (dots, etc 


Stneum 

Tunor 

Striaiiro, lUTtOTris ead penarrttrwk 


Umerooek 



Ccr&^ic um«r«l orifice 

pTffnucy 

V»lm (eequired) 

Prtsnrv (cstmocterti) 

Pdw *ad rtau> 

UcTteropcKw /uDcOtre otMruaioo 
Aoccukui CMcie 

Uretgopri te cowlidoa* 


Kiffa uJcrtKXi 

Pritk ud c»bce<l 

Slooe 

Tuxoor 

Ptscb 

Stricture 
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can be reached by palpatton. b tho infection 
“jfanpJe" or caiucd by nilxed orgoninnj? 
Mixed bacteria indicate a complicated in 
fection. Are tho external genitalia normal and 
free of vulvitii or vaginifii? Ii tho total renal 
function normal? Dccromed PSP excretion 
tacani reriduol urine, bilateral renal dam* 
age, or both, and requlrci detailed initru 
mental study Are aboormaliUex detected b> 
intravenous urography especially upper tract 
anomalies and rexiduid urine? 

If any of these diagnostic steps indicates 
the presence of a disease process or a itruc- 
tural abnormality instrumental steps ore In 
ott^ CBtbcterization both for culture prep- 
aration and to detect residual urine- cyitomo- 
trography to determine tho presence of any 
aboormallty of bladder function, cystography 
to detect any incompetcncy of t^ urctero- 
\'etical valves or aboorroalities of the vesical 
necL Instillation of 5 cc. of light Upioiil 
into tho bladder will demonstrate residual 
mine whm the child cannot void on com 
mand. Since UpJodol floats It wiU stiD be 
seen in an x ray film obtained tun days later 


if the child has not completely emptied his 
bladder during that time. 

If upper urinary tract abnormalities are 
seen in tho intravenous urograms, small 
catheters con be passed to the kidneys and 
specimens obtained for differential culture 
prej»rations and PSP tests and pyelograms 
svhlch show greater detail than that present 
In intravenous urograms, exm be made by 
injection of a concentrated radiopaque lolu 
tion into the renal peMs. 

These instrumental steps lay bore the 
anatomic and physiologic details of the etK 
tiro urinary tract and serve os the basis for 
specific therapy 

Treatment may bo cxiirection of the >csl 
cal neck obstnictiou by repeated, increased 
dilatation ol the urethra or b> a plastic op~ 
eratlon on the vesical neck, correction of 
the incompetency of the ureterovesical 
valves, which become incompetent from 
loDg-stonding obstruction at the bladder 
ned., or correction of the obstruction at the 
/ooctioo of the renal pelvis with the ureter 
a common site for coogenital abnormality 
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poor kidney Is luelew if the ncrma! kidney 
naj taken o\*er the whole excretory Joad. The 
damaged kidney will not be itamuiated to 
regain its fnnctiaD 

The second factor of importance is the 
location of the rite of the obstraction Do 
terrmnation of exactiv wbat padwlo^c proc 
ess has resulted in tiw obstnictioo is of the 
weatest toportance Examples would bo 
benign prostatlc hypertrophy in the urethra, 
neurogenic bladdCT tumor or stone in the 
ureter and at the ureteropelvfc junction, 
aberrant vessel or congenital stricture If the 
hydronephrotlc Iddnoy li to be preserved, 
the atta^ must be leveled at the site of the 
obstructive lesion. 

TREATUESr 

The treatment of bydrooephroris resulting 
from supravesical obstruction Is more com 
plicated than that arising frotn prostatlc on 
largcment stace the delicate technical pro- 
cedures on the ureter urcteropoMc juncture 
and renal pelvis ore freught ^th hazards of 
judgment and of technique The principal 
facton Ejecting lurgicai treatmeat of ob- 
itructioo of the upper urtnarv tract with 
hydroaenbrosis ore os follows 
1 If ^ patlat is \*oong, all portiaas of 
the renal tissue should be conserved since 
injuries or disease later In life roav daoaage 
the rgmahring Iddaev Older people on the 
other hand, do not need this Insuranco and 
NNOuId be marc ^eoth harmed by a later 
nephrecterny shotdd the conservattvr opera 
tion fail 

2. If the contralateral Iddnov is sooewhot 
damaged or is involved in a process which 
could be progresrivT then a greater eHort 
must be made to save the Ipsdateral kidney 
On the other hand, If the other kidney is 
quite non^ and the hvdroQcphrotic Idttocy 
is greatly damaged, one can expect Httlo 
recovery in the bvd^ephrotlc kidney after 
the r^ialr itoco the factors of renal coun 
jert,alance >vili come into play Then ne- 
phrectomy is often the SN'iset choice. 

3. If there Is severe Infection in the h> 
arooephrodc kidney which has invoKcd the 
parenchymal tissue there is chance of 
Sj kidney returning to relattvaly nonnal 
functkjD. This would be a factor in advo- 
catlna nephrectomy radier than repair 

to actual pract^ t^ treat^t 

^•S^uDOB for unilateral or bUatesal by 
decided upoa rw t^e iart analysis be 


dronephroris ^ ^ 


enc© with tho Idnd of sorgicsl repair re- 
quired. 

Obstruction is the cause of irrcvemblB 
renal huulEdeiicy and eventual death. Ob 
stmetion is tho result of some other nsa. 
ally correctablo, disease of the urinary tract. 
It fosters secondary disorders, such as b- 
fection and the formation of stones. FiaaSr 
presence of obstruction can be detected by 
urologlc tests and instrumentation and as 
be corrected surgically by the apj^kstke 
of urologlc pnndplcs. 

JNTECnON 

When confronted with infection anywbm 
In the urinary tract, it ihcrald be rracm- 
beared that iti parts are connected by * 
column of by a continuous traa ri t kc sl 
cell lining and by lymphatic channels, Bsc 
teria in oaie area can therefore spread to 
adjacent areas through the orine, slang the 
surfaces of the urrthra and prostito cr 
through lymphatic drainage from the biad* 
der to the kidneys. 

Stasis of urine from any obstructioB to to 
outflow greatly enhances the spread of 
teria In ^ urme and perpetuates the re^ 
tog in/ecticin Foreign booiei also keep lafec 
tioQ activa 

nBiA\EruKms 

Sudden infectioo of one or both kidM)* 
muy occur in cither sex and in «nv tge 
group but it is rare to men without sow 
specific underlying disease such as pcostatitis, 
prostatic obstruction with residusu unne <* 
col cull 

In children espedaHy little girls, acute 
pyelonephritis is rathw frequecdy 
Without prodromata, or folknving a n®" 
infection of the upper respiratory tract « 
high fever and fro^enev or bunuag <* 
urtoatlon will appear Sometlnjes no 
toms are appansnt and the diagnosis t* 
by examination of the nrine The shaft 
female urethra probably allows 
ascend easily from tlifi vulva to tho 1^®^ 
However nvore than accesribilxty is 
for contaminating bacteria to 
sufficient aurabcri to constitute infectic^ 
’Xho necessary additional factor is ictoc 
normality of structure or function of u* 
bladder and bladder neck or less often, a 
the upper ludiury tract- , 

Steps must be taken to detect the*® ab- 
normolltics in any cldld who has a scco^ 
bout of pyelonephritis (Table 2) to® 
Infection in one kidney or both? A dcasM® 
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alt) this can be accomplished witliout the 
Dccosit) of Inleimptlng the pregnancy The 
tberxpeutfc Intent is to maintain ibo patient 
with a minimum of s>-raptoms making no 
heroic attempt to cl^ the infection ea- 
tirel) Thus, the patient ma> go through 
pregnane) to begin intcoshe treatment mere 
safelyiinJ cffecthd) in tho puerperium. If 
the infection is associated with stone or 
actual ureteral obstruction on attempt b 
made to assist the patient Ihnxi^ her preg 
nancy before a siugknl procedure b pro- 
posed 

TVBERCVLOSIS OF THE VHJ\ 4Rr TILICT 
From a pulmonar) lesion, the tuberdo 
baaHi are disseminat^ by the blood stream 
and lodge in the renal cortex, \iost of them 
are eliminated b> the tissue defense mech 
an ism, but occadonally a dump will estab- 
lish Itsdf A tuberde forms whi^ grcnti'X and 
throui off red and wliite blood celb and 
barifli. Althoagh the bacterial spread b 
initially bilateral, often it actually causes 
disease in ool) one kidney 
The first sign the patient notices ma> be 
gross total hematuria. \i the disease pro 
grosses, the ureters and bladder become 
infected, giving s>*mptoms of cystitis and 
often extreme burning and urgenc) More 
bleeding ma) ocenr Eventnall) scarring of 
the \esl^ wall produces a bladder of v-ery 
small capadt) 

Carriw from the kidney by the urine, the 
tuberde har-rnr lodge to the posterior urethra 
and spread to the seminal \Tsidei, prostate 
and, b) the ejaculatory ducts to the epi 
didjmlde*. So^ tnvoKTment usually pro- 
vokes few f)mptoms. 

The diagoosb of semtourlnary tubercu 
kisb li m a d e on the basb of o past history 
of eiposnre to and of puimonary invoKie- 
moit by tuberculosis. Upon fiflmfnarifm of 
tho ertonal genitalia, a tiUtA hard epididy 
^ with beading of the vas deferens may 
w n oted. A methylene blue smear madw 
from t urine spedmen cemtaini pus 
wahewt organisms. Stains for add-fast bac 
roria will he positive in over half the case*, 
pyuria without bedUnrla means tuberculo- 
frov-ed otherwise. Large overnight 
jpamens are obtained for concentration in 
ubomtoxy for smear culture and guinea 
Pg inoculation. Rectal examination ma) al 
a nodi^ prostate or thki. firm seminal 
csides to bo oisconed- Total renal function 
*0 dbease b bl 
and advanced, A plain film of the 
*“5Qomen oftm will allow vitualization of 
'v^enai pareDcb>'inal caldfication, t>'plcal of 


the slow necrotic reaction of the tissues to 
tho badllL 

Instiumental study alms at localizing the 
Retrograde ureteral catheterization 
b performed to determine whether the In 
fcction b in one or both Iddne)-! and whether 
renal damage b greater on one side. 

Treatment b primarily medical. Triple- 
drug therapy b prescribe for the patient 
streptom)dn, 1 gm. twice weekl) poxa 
amlnohippiiric add, 5 gm, three ti m es a 
day and bonlnzid, 100 m& three times a 
dav If one kidney b greatly destroyed and 
the other normal, nephrectomy may be done 
after one to three months of medical treat 
ment Tt* trend, however b toward de 
pendence on long-term drug therapy alone 
controlled by imkmg new cultures semi 
annuallv TTm treatment is tentatively 
stopped after two negative cultures arc ob- 
tain^ bat new cultures are made to be 
sure reactivation has not occurred- Bed rest 
b also important for the patienL 

Infection of the urinary tract almost al- 
wnys means impaired drahiage. If the infec 
tioo is not cleo^ readily reasoo must 
be found by detailed urologic study The 
real purpose b to find the obstruction or 
foreign l^y which b keeping the infection 
active and then to remove the cause. 

ANOMALIES OF THE KID\E\ URETER 
AXD BLADDER 

AJ^OSJAUES OF THE KJDSEl XND C7H£T£fl 

The ureter is formed embryologicall) as a 
bud bom the wolffian duct and grows up 
retroperitoneollv to touch the metanephro- 
genlc tissue, where it branches to form the 
calices and collecting tuboles of the ladoey 
folniog the distal convoluted tubules. It is 
ea*y to see that developmental arrest occur 
ring while these complicated connections are 
being fonned would result in anomalies. For 
example, agenesb resulb if no bod forms 
(Fig. I3A) If two buds form on one side, 
or one bud branches, a double kidney re- 
sults, composed of two ureteral and pdv^o- 
calic^ systems (Fig. 13B) 

Fusinn of the embryonic tissue. If at the 
lower pole produces a horseshoe kidney 
(Fig. 13C) Drainage In the case of tfrt* 
anomaly b often poor and ohstraction and 
Infection result 

Improper connectioo of the collecting tu 
bules to the dbtal convoluted tubule* re- 
sulb in cangenltal polycystic kidneys in 
which the greater portion of the parenchyma 
1$ replaced by cysts. Polycystic disease is 
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Other urinary abnarmalititti muit bo looted 
for rince the urinary tract li the mojt com- 
mon file of cemgeoitai anomaile* 

Only when tbo anatomic and resulting 
functional disturbances which permitted the 
infection to become establish^ have been 
corrected should an attempt be made to 
cradlcato the infection Otherwise recur 
rence and progression are inevitable and 
good antfblotia will bo wasted because of 
the emergence of a resistant flora. 

In adult women acute pyelooephritis 
similarly arises from urethral sources out ts 
Ictt often auodated with bladder and renal 
abnonnalities One attack, may bo treated 
with a sulfonamide only Hmvever if the 
infection Is not cleared or If it recurs, inves- 
tigation is needed The schema shows when 
complete Investi^tion, including retrograde 
urologlc study is required (Table 2) 

Most often episodes of acute infection of 
the Itidncy are interspersed with recurrent 
bouts of cjTititlt. CystO*cop> will reved re 
duction of the caliber of tbo urethra- Ap- 
propriate treatment consists of urethral dfla 
tatiam, then antibiotic tberanv with vaginal 
estrogen lupposltorics li todicated. 

In adult men, acute pyeloncphritlt arises 
most commonly from infection of tho pros- 
tate associated with some prostaUc obftnic 
tiCBX. The residual urine gives tho bacteria 
a ir''Kf.ivw to multiply and ascend to the 
kidneys. A thrce-gl^ test will show shreds 
arising from Infected pxoslatic duct* in tho 
first gbM and subsequcail massage will pro- 
duce ptu. Intravenous urograms are needed 
to rale oat tho upper tract as the source of 
the infection- 

Antibacterial tbcrapv will usually dear the 
initial attack prompd) but treatment di 
rertod at the prostate may bo luxxmry for 
pennanent controL 

canoMC rrEuasETHRiTia 
This is an entity to be contrasted to 
chronic rtstal infection secondary to obstruc 
tioa or ft®®- ft occurs most commonly in 
middle aged woeoen and ultimately des^s 
the Iddneji. Hypertension may occur from 
rtoal ischemia. If the disease is unflaieiai 
}jYnert«uian may be reversed by nephrec 

Tho pathologic changes occur 

dllir uniUterUly or bU-tolly 

tfalh tbe Emvon is dUtribRtrf to patche, 

(too. For tastonce, focal Btocooa 

Mmtitfal inauntnato rvilh or wilb- 


well as tubular dilation and some destme 
tioa of glonieruli may oU be found la du 
same kidney In late stages there is a grot 
amoimt of diffuse scarring which coostridi 
tbo infundibula in particular and an x-or 
picture characteristically shews a small lii- 
ney with long, narrow spider like infundib- 
ular channels |oining the colices to the reoil 
pehif In addition, changes occur teooodcy 
to the porenchjTnal inflanunatioQ ia ff* 

r "'w:Uum of tho pelvis and urettr Soiii 
ges are pyelitis cystica, in whkh smiS 
cysts dot tho surface pyehtis gnurakss sod 
emphvtanatosa There may be 
Of leukoplakia and oftcu there U dfistioB 
and scarring of the structure*. Of partknlsr 
importance is tho fact that the scarring snd 
other changes occurring with melooepiritb 
provide impregnable positions tor the kxb 
mg of bacteria so that tbo process is scfl 
penietnating. 

Tm diagnosis Is made after emmlnaliofl 
of the urine of a patient who mav <X 
not hove bad acute attacks of pyeioor^ 
tls Total reinal function will bo dtafaiskd 
Intravenous urograms vvff] tlxnv redofticB 
in renal ram, spldcrv calico* hot n® 
obstructive dilfltaUon. A lower tract scerte 
must bo eliminated and tatenstve prolcngw 
antibiotic therapy administered Reoartote 
is the rule, since only suppresrio® » 
achieved The tamo arganism in tbe ta^ 
concentration li found in culture* wb«J a* 
drug is stopped. 

RtiiAL IfiriCTlOy DVHiSG nt£G?iASX:t 
Renal infection during pregnancy 
in approximately one out of every 
pregnant women Etiologically 
cohm bacillu* Of one of tbe colon bacu^ 
group is found in over 80 per cent « o* 
cases. It is probable that tho tolcstinsl 
Is tho common source of tbo infoetkaLToe 
secondary factors which allow tho 
to lodge and progress are two (1) Stod 
produ^ by me obstruction of ibe 
ureter— most often tho right urctcr-by ^ 
fetoj However infection often occurs early 
to the course of pregnancy before the utcr^ 
ha* grown large enough to be tho cause 
such obstruction. (2) Probably of more 
poTtanco is a hormonal factor which 
towered ureteral tone and consequent 
tion. Dilation of tho ureter occurs in u®®* 
80 to 90 per cent of all pregnant 
although, of course, infection doe* not ^ 
variably accompany IL Tho diagnoris 
treatment in these patients are similsr to 
those in ofdiiiary acute pyelor ■»’ ^ 


A.NOMAUES OF TllE KlDNE^ 


UnETER AND Bladder 


all) this can bo accomplished Ndlhout tho 
Dcccsslt) of inlcmjpting the pregnanej Tlic 
therapeutic intent is to nufntuln Uw patient 
with a minimum of sjTnptomt, making no 
heroic attempt to dear Uto infection on 
tlrd) Thus, the patient nu> go througli 
pregaancy to begin inteosne treatment more 
safdy and cIIcctl\Tly in tho puerperium. If 
the tnfectioD Is assodflted w-illi stone or 
actual ureteral obstruction an attempt is 
made to assist the patient thrmjgh her prog 
Dane) before a surgical procedure Is pro- 
posed. 


TUBEKCCLOUS OF TUB VttlS lAt TR ICT 


From a pulmonar) lesion, the tuberde 
haHiH are dliiemiiutcd by tho blood stream 
and lodge in tho renal cortex. Most of them 
are eliminated b\ the tissue defense mcch 
anlim, but occoskmall) a dump will cstab- 
Hih itself A tuberde forms whidi grows and 
throws oS red and white blood cells and 
harilit Although tho bacterial spread Is 
initially bilateral, often it octuaB) causes 
disease in ool) ooo Iddnm 
The fint sign the patient notices ma) be 
gross totnl hematuria. As the disease pro- 
gresses, the ureten and bladder become 


mfected, givTng s)-mptomj of cystitis and 
often extreme burning and urgeno More 
bteeding nu) occur Eventual!) scarring of 
the \esical wall produces a bladder of \cry 
small capadt) 

Carried from the Iddne) by the urine the 
tobeide bacilli lodge in the posterioe urethra 
and spread to the seminal \-eiIdes, prostate 
and, b) the ejaculatory ducts, to the epi 
didymldes. Sodi invulvcment usually pro- 
'■okei few symptoms. 

The diagnosis of genitournmry tuberou 
losis is mflde oo the basis of a past history 
of exposure to and of pulmonary Involve- 
mait by tuberculosis. Upon examination of 
external genftaHa, a thldL, bard epldid) 
®ls with heading of the vas deferens may 
benoted. A methylene Kino smear made 
from a urine ipetdmeo crmtafru pus cells 
^dthout organisms Stains for add-fast bac 
teia will be positive in over Half the 

"^^hont badHuila means toberculo- 
ontfl proved othenvlse. Large overnight 
are obtained for concentratian in 
laboratory for smear culture and goinea 
P g inoaJation, Rectal may al 

^ a no(W prostate or thick firm seminal 
) ^ discaTied- Total renal fnnctloQ 

Is n^y normai unless the disease ii bi 
and advanced. A plain Blm of the 
anoonKB oftai will allow vknalizatiDD of 
porendiymal caldBcatlon, typical of 


the slow necrotic reaction of the tissues to 
Umj badlli- 

Instrumcntal stud) aims at localizi n g the 
disease Retrograde ureteral catheterization 
is performed to determine whether the in- 
fection is in one or botli kidncvi and whether 
rcrul damage is greater on one side 

Treatment Is prlroaril) medical. Triple- 
drug therapy is proscribe for the patient 
streptom) cin, 1 gm. twice week!) para 
ominohippuric ac^ 5 gm. three tiroes a 
djv and isonlazid, 100 mg. three tiroes a 
dav If one Iddnc) is greatly dcstro)cd and 
the other normal ncphrcctotn) may be done 
after ODO to three months of medical treat 
mcDt The trend, however is toward de 
pcndcncc on long-term drug iherap) alooe, 
controlled making new cultures semi 
onnuolK Tbc treatment is tentabveh 
stopped after two negative cultures ore ob- 
tained, but new cultures are made to be 
sure reactivation has not ocemred. Bed rest 
is also important for the patient 

Infection of the nrinaj) tract almost ol 
w*avs means Impaired dniinace. If tho infec 
tion is not deured readily t^ reasoo must 
be found by detailed urologic stud) The 
real purpose is to find the obstruction or 
foragn l^v which Is keeping the infeeboo 
active and then to remove the cause. 

ANOMAUES or THE iaDNE\ UOETER 
AM) BLVDDER 

A.\0\JAUU OF TUB KID\B\ A.ND VRITTER 

The ureter is loimed embryologicall) os a 
bud from the wn lfHan duct and grows up 
rctroperltnnealK to touch the metnnephxo- 
gcnic tissue where it branches to form the 
calices and collecting tubules of the kidne) 
joining the distal coavoluted tubules. It is 
easy to sec that developmental arrest occur 
ring while these complicated connections are 
being formed would result in anomahes. For 
example, agenesu resnlts If no bad forms 
(Fig. 13.\) If two bads form on one side 
or one bud branches, a double kldoe) re- 
sults, composed of two ureteral otvI pehio- 
called systems (Fit 13B) 

Fusion of the emniyonlc tissue, if at the 
lower pole, pnxluces a horseshoe Iddnc) 
(Fig 13C) Drainage in the case of this 
anotnalv is often poor and obstruction and 
infection result 

Improper connection of tho collecbng tn 
bules to tile distal convoluted tubules re- 
sults in congenital pol)C)Ttic kfdnevT in 
which the greater portion of tho parenchyma 
is replaced by cysts, Pol)xyTtic disease is 
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FifUTt 1$ A. IVmuj tfraecu. HciuS end nr»- 
tm] dopIkmUacL. C Hanajm Lidoey D H«trQc>v«I 
oreUx E, UretAOcele- 


hendiUry It ij teen either in (nlantt in 
fd^om bilaterd mauei tre ielt «t. or eoon 
after birth and in v^hom the disease if tmi 
*Dy £*1*1 svell before adolescence, or in 
*(^ti over the age of thirty In adult* pain, 
hem aturia or iofectiOQ may lead to the 
norif or the firrt erternal evidence may bo 
the symptesns of reand iofuffideoev ofum 
iR-ith bypeitmiicn. Pvelography altowi the 
typical elongated and cun-w c aHcias to be 
seen- Treatanent is usually medioal 

With dervelopnwntai anomaly of the \-ena 
cava, the right ureter may remain behind 
and medial to it, resulting in a retnxnval 
ureter (Fig. iSD) It i* tben nmro liable to 
jjjjjtjTJCiiOQ, Treatment is diviskm and re- 
of Hthcr the ureter or the \ena 


the ureteral bud form* Improperly at 
waction with die bladder HeoosU re 
nhki forw “d 

^nrrtOTl'*»n I”*® **S*’'‘^ 

(FIs- 13E ) The remit Ij oppe, 
A aamg defect fa tb. 
MMi on the fatrateooiu tiro- 

reteroerf*- 


Ai^OiiAuia or thk ruoou 

Exstrophy of the bladder is the roost cob' 
mcD major anomaly Dnebpmrat of the 
anterior wall of the bladder and urethra, n 
weB as of the overij’ing abdominal wiB, b 
incomplete so that these orgtju Be open oe 
the abdomen If only the urethra ^ to 
dose, epispadias resuUs 

Treatment ideally should provide t feiao 
rir>r»ft1 urinary reservoir Restocatltia of de 
hia^Cf to t]« abdomen has not been ^-ery 
successful because its wall is abaontul aad 
because it possesses no elective urrthnl 
sphincter OiversioD of the urine to the rec 
turn retains a reservoir but encourages <i- 
fertion, vrhflo diversioo to the skin via sa 
ileal conduit reduces the diance of mal 
infectioo but does not provide urinary cm- 
dnence. 

Should obliteratioa of the aHaotois fail, > 
flspiious cocmcctioo persists brfween tie 
dome of the bladder and the umbilicus. Dor 
fng voiding, a fine stream of urine issue* 
from the umbiHcus. If both ends of tic 
allantois become dosed, a urachal ^"St in- 
suits forming a mldlioc suhfaidd ran 
which may periodically burst into the wSO- 
der or drain out through lie umbfKoB. 

Anocoaloui development is a cooeo® 
source of obrtruedon in the “^dnaryt^ 
wdiether the abncnnality fa m the 1^®*? 
ureter bladder or urethra. Earfy detectioo a 
important so that the defect can be^^ 
re<ied before d»e appearance of irrcvcrju* 
changes 

INJURIES TO THE EXDVEY URETER 
AM> BLADDER 


JUDVAL c^/vn/JU 

Direct bknvs to the lidney can 
(Fig. 14) coatusioo without distortke a 
the renni outline or of the collecting *)•" 
tem (A) external rupture throu^^^^ 

fule wi^ severe retroperltorieai bleemng aoo 

oblitexatiou of the renal outline aod p^P** 
shadow (B) Internal ruptorc, 
calyx, with bleeding and 
tortion (C) and coenbinea rupture mroogu 
the pelvis and capsule (D) . a-' 

Sym pto ms range from slight flank tenw 
neu with hematuria, detoctoble only mtotK 
scopkmUy to srine pain in the wnt, * 
mass in the retropeiitoceol area an d 
bleeding. If the bleeding Into the retropen- 
toacal space is profuse, shock 

DUgnoaU of renal Injury I* aloed bv tO' 
tra venous— pye l ography S '• >. danss^ 
present If the idda^ f ^ 'ifoaitr 
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Figu/e 1-i Bciul Isjitfiis. 


In wbolo or In part netrogrudc pjlcogrophy 
maj be acwlea to define the damaged area 
to that prunar) rurgical ix-pnlr can bo per 
formed 

Tireatincnt b iuuaU> noorurglcal unloo 
the bleeding continuer or inoro rarely in 
fectloa occun. If the tnass In the Qanl grows 
progr eu ively larger If the shock Is not read 
ily correctea by mood Uunsfusioxu or if the 
kidoey is sbmen by pyclograpln to bo 
greatly deranged, operation If necessary 
eltber to repair the loccratloaf and control 
the bleeding or nxwo often, to remove tbo 
kidney 


tmximous urography b a safe method to 
sitow tlio presence of extravasation 

Tbo treatment b drainage of the bladder 
suprapubkailly u-Jth ciosuro of the laceratioa 
if It if Intrapcntoncol or if It b large. 

Injiirin of Ute urinarv tract aro dangcroui 
beciuse of the frequent sexvro bemorrhago 
and especially bcouse of the extravaj utl oa 
of urine uitl) Its malign consequences. 
Rcstorollon of continuity of tlw urinary pas- 
sages and adequate drainage of areas of 
Ic^go are tlie prime purposes of treat 
meot 


VRrrCILiL !>, JURIES 

Tbe ureter because of lb die and Ib 
movable podtlon in the retroperitoneal fat, 
b rarely injored by eitenud vIoIcdco but 
b occodonolly damaged during gynecologic 
operatioas In the ptavic area or less often, 
during instrumental attempb to remove 
StODCS, 


fCSICAL INJURIES 

The bladxlcr must bo distended to bo in- 
tmod by a direct blmv It may be perforated 
by neighboring bony structures, 

Ibo most constant symptom or sign b 
b*UMturia. In sovero Injuries rhp patient has 
pain ovTT the area and abdomlaa] 
"Sklltv if the rupture extends Intraperi 
Often bo b unable to pass urine at 
ai^nock b frequently present 
Tt^ diagnosb b best made by cystogram, 
•o that tluj site and extent of the eitravaw 
can bo actually seen on the x-ray Rim. 
I ® measured amount of water 

insGUed through a catheter b less rdlablo 
^[jgtrepturo has not occurred. In 


GVLCULOUS DISEASE 
THE CAVITS or JTO.N£ rORSSATIOS 

Tv\-o factors must bo present for a stone 
to develop (I) o nidus to fcrve as a center 
for tho predpitatkm of calcareous materials 
and (2) an Irabolanco between tho amount 
and type of crystalloid lubstonce bold in 
(ho urine and the concentratioo and type of 
colloid substances which hold tlw crystal 
lolds in solntion (Table 2) 

Ttie Nidus, Beenuso of Its surface activity 
a nidus provides a nucleus for the predpita 
Uon of tho coenponenti of stone. By spec 
tropboloscopy the chemist can not only 
analyze the hulk of tho stone, but he can 
also determine tho composition of the orig 
Inal core Then tho physician knows the 
original metaholio hictor which initiated the 
formatioQ of the stone. 

There are four sources for a nidus 
1 Stibepilhellal infuqj By careful study 
of hundreds of sections of kidneys obtained 
at postmortem examinatioo, Randall found 
calcified plaques resulting ^m local tissue 



872 


Chapter 25 The Urinary Systeni 


F«rt«ry itt AomI C*Jenli Fmmmtim 
cgpccntntim 


r«Mr 3 
loni 

fflkcRc » NIDUS + 

T 

fcjrdfs 

bod> 


of voititcs 

1 

COLLOID — CU-CUm 

CRYST\LXOID (CtyiaJi + 

U1B.\L.VNCE caO^) 

T 

tvp^ asd c oo c TO tratioo 
UeoUoidt 


tnjury in the renal pepiBae of almojt one 
fcairtK of them. In 8 per cent he fcnind 
actual stones adherent to the papillae. Slmi 
iar changes have been observed beneath the 
epithelium of the renal collecting tubules. 
Som<%vhat analogoos ha\ e been tl^ findlagt 
of Carr that caldflcations occur in the lym 
phatlct draining the cnlices, which ma> grow 
and break through into direct contart with 
the unne 

^ EpUheliol changes to vchfdt coSofds 
adhere Stxsiej can be made to form ta mU 
maintained on a diet deficient in vitamin 
A- Such a deficient \vould be rare fat the 
human and these experlmcDts mereb Ifiut* 
(rate that epitbeUal changes themseK-es are 
auugh to initiate stone formaiioD Infection 
and surgical injury ore much more comsnoo 
as dinical causes for tuch alterstkm of the 
epithelium of the renal pelvis 

3, Formation of mlceJlM A miceHo ia an 
aggregate of cr\-itnlloidi \rhich reaches col 

sire it then can act as a colloid to 
bind further crystalloid*. A mlccOe can bo 
dxMjght of os an embrytmic stoi>e 

4. Foreign body This ti the obviou* 
nidus a residual stone nonabwibable su 
ture> retentioo catheter and the like 

Colloul-Cr^ttalloid ImbaUacc. More than 
a nidus is necessary for stono formatioa The 
*alts must be nredpltatcd in an organic 
matrix fctf a calculoi to gjw\ Ordiiuurily 
the urine li supersaturated with crvitalloidi 
which are held in solution b> coUoidai sub- 
stances. This balance may be upset bv the 
urines providing too menv cxyrtalloid*, by 
it* havmg too few protecthT? hy-droplifilc 
coUokJs or b> its having a preponderance of 
nonprotective h>'dropl»bic colloid*. 

ConcrufrotKJn of Solutes, Obviou*Iy water 
Is a mafor factor since, gencrallv the more 
dilute the solutes, the lei* Ukely arc a^o- 

M>a conCTcaoo to talto plicc 

SvSmtioa il good hiute troilmait for Um 

who nOTTruidy fo^ 

calcium ctcretiOT in the uitoo 
by adding Sul^rilch ^ 
^r»hi<i precipitate the tokium .. tho 


insoluble oxalate. This test should be made 
on the concesitrated urme spednwn cf sB 
patients Avitb stones, since 3 per cent of 
them ba\’e hypexparathy-roidtsm. Hyper 
acUMtv of tho parathyroid glands causes is 
increase in serum calcium and a deaease 
in scrum phosphorus together with a rite ia 
the urinary excretion of both substaaco. 
Hxperpanthyroldmn should be suspected 
in onv patient with opaque stones esjw- 
ciaUv if ho al*o has exccssiye caldran la 
the urine Proof of the diagnosis rests, boa 
ever on finding *n devat^ serum caldnffl 
level b\ a reliable Liboraton The treatment 
is removal of the parathyroid adenoma. 

Since the bones form so Urge a 
of the body any factors which can*e tfde™ 
breakdown will produce hypercaldurU. Aa 
outstanding factor Is prolonged intmobflin 
tion. Resorption of bone begins open re- 
moval of wdght bearing. The result b »fi 
outpouring of calcium and phospbona t<x 
eight or nine yveelcs until equilUffrum w 
bMc stress U restored. Not ooiv b thew 
incTuesed calcium available for stone fofP* 
doa, but renal drafaflge is impaired and 
small nidi arc retained. The adminbtnUi* 
of calcium to such a patient in an attempt 
to reverse the osteomalacia would ooly bv 
ciuose the level of calchim ta the urioo. 

Renal tubular acidosis, while not conunt®? 
is an interesting example of hypercalAo^ 
It occurs becomse the tubules cannot fox® 
ammonia and so calcium and potaxstum 
used to neutralire tho add. Tho 
calcium excretbra causes nephrocaldncBa 
or renal calculi, a* yvcB a* prcxiucIngoJtcn- 
malacio. Theao derangements can bo cor 
rected by the oral admtaistratian of enougu 
sodium bicarbonate to provido sodium icn* 
to substitute for tho anunonlum toa. 

Other substances beside* caldum cm t® 
excreted in excessive amounts. In iodfviooan 
suffering from a familial disarder of eice*- 
sivo amino add cicrctloo, cystine 
unsuccettfully with lysine ta the defeenvo 
tubular resorption mechanism and tf ^ 
creted to cxcemvr amounts fonntag slooes- 
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Since cj-rtioo U tolublo In olLallno urine 
rcouTcnco can bo reduced by aUmllnlzaUon. 

Uric acid c:^crclcd in ciccm b> padcnti 
uith gout, may pou as cnitali to produce 
colic, roav form Uw nidus (or caldum stone* 
or roa> gather into aggregate* os a true 
stooe. Larger amounts of uric acid ore also 
excreted in patients with IcuLcmla, espe- 
ciah) after cortisone therapy 
Coiloid eQertu The urine must bo thouglit 
of as an extension of the extracellular ground 
substance. The colloids in the urine ore 
mucojjolj'saccharidci. An ciamplo is hy 
aloio^ add, normall) disposed in tho ex 
tracellular ccn>cnL Tbac colloids aro either 
protective or stooe forming The protcctlvo- 
ness of the colloid depend on its quantity 
and its molecular weight By absorption on 
the hydrophobic rtooc-fomriog colfokl, tho 
h}-dnjphllic colbid exerts its protcetKo ac- 
tion. The protective colloid apparcntlv be- 
fore agglomeration, acts to prevent crystal 
otieolotioo and crciv.th. 

The h>djoph^lc, stone-forming colloid*, 
on the other nond, compose tho organic mn 
tiix of the stone. They ore present in “storvo 
formen* In three to eleven time* tho nomul 
quantity Because of different electro- 
phoretic characteriitic* from the hydrophilic 
coQolds, they absorb on a nudeus and in- 
iliatB a stone. Several miceUc* plus these 
colloids yidd a nndeus. 

Starii. Ohstnictlon to the urinary outflow 
has two effect*. One is retention of the 
nidus (Fig. 15) or embryonic stone, and 
the otha is tne promotion of infection, 
which in turn enh^ces tho depositian of 
calciflc snbctance*. 

In/ecfio>L Urea-spllttlng organisms do- 
CTease the solubility of caldum phosphate 
by altering the pH of the oormally add 
nrine. For example, If normal urine at pu 
Is Just satnrat^ with caldum pbosphato, 
it win be saturated two times at pu 0 
eight times at pn 7 

In action, infection alters the composi 
j ^ colloids in the urine and the 
wtered colloids from the damaged lining 
^ matrix of tho stooe. 

I liyp=P=mithyrold 
JTO ^ bo ruled out by means of a Sul 
“wltt^test and by serum caldum and 
pnospborus deteiminatioas In a reliable lab- 
oratory 

^ tested for 
2^? ^th tho nitroprusiido test, uric add 
^ ^ed for 

^oalya^^ must be recov e re d and 


l*roj>h)laxis. Tlio prevention of recur 
icnco, rather than the prevention of tlio in 
itial stone, is the problem Certain general 
measures should bo prescribed for all pa 
(ients liydration moblUzatloo and climina 
tioQ of infection 

Forcing fluids up to amounts of 4000 cc. 
per tlay is probably tho single most valu 
able preventive measure. Micelle formation 
is inhibited and predpitation is orrested. In 
addition, any existing nidi or small stones 
tend to bo washed out by tho increased 
urinary flow For example Suby has evi 
dcnco tliat recurrence in a soUbuy kidney 
which lias twice tlie normal output of urine, 
is less frequent than when both kidneys aro 
present Wen* suggestion is to start the 
day with twenty pennies in one pocket and 
to transfer one for each glass of water token, 
until at the end of the day all are in the 
other pocket 

Mobilixnboo can be a critical factor Bed 
rest iJTomotcs resorption of caldum from the 
skeleton so that excess urinary excretion re- 
sults. It also enhances stasis, so that the 
urinary tract U more susceptible to infection 
and any embryonic stone stays behind to 
grow LupiT 

Elimination of the infectloo which Is usu 
ally present at the time the stone is removed 
b most important but b often not easily 
done Urea splitting organbms, which make 
tho urine nlLUine and so increase the de 
position of caldum phosphate and carbon- 
ate, are introduced by retention catbetm. 
Low dosage chemothOTpy irrigation with 
Suby I solutixm G a buffered dbrlc add solu 
tioo in which caldum b soluble, and fre- 
quent change of catheters all help 

Id addition, plain roentgenograms or in- 
travenous urograms should be made regu 
loHy and the urine should be examined 
perlodixxLlIy for pus and organisms. 

More spedfle measure* may bo needed in 
certain cases, especially If recurrence is 
rapid. Recurrence of calcmm phosphate 
stones b slowed by a low caldum Intake 
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bat a Icnv pbojphonw-BaKiljel or sodium 
plri’tate regimea may be required. Phytato* 
beaaoQo rlug \vlth pboiphate radicals forms 
a compleat with calciturj and so reduce* It* 
avaiiabUiiy Acidificaticm by on acid-ash diet 
is disappointing for althiou^ caldum is 
more soluble in an add urine, it is likewise 
absorbed more readily from the acidified 
^trointestinol tract. Salicylate theram 
thought to promote protective glucurtsnioe 
etcretkm, not proved effective. Calchnn 
o«date stooe* are Inhibited by mcatutei 
similar to those outlined abow reduction 
in mrninte intake does not seem to reduce 
the formation of itooes 

Uric add stones are inhibited in an alia 
line urine maintained by the {ngesdem of 
sodium or potasshim citrate. A similar pro- 
gram is applicable for cysUne stones a! 
uiou^ it is somewtiat less effective 

Clinical Fuadingi. The symptoms of Q 
urinary tract stone are Umlt^ to the pain 
which the stone causes to the scconckrv 
changes brought about by actual irrUatfon 
by the stone, to the svtnptoms associated 
with the accompanying infection and to the 
trahi of nmptoms of renal failure due to 
occiulton by the rtoae 

Fain ^ caused by a stone when it moves 
and irritates the snmccs or when it actoaOy 
blocks the outflow of urine causing colic ff 
In the ureter or dirteatlon of the renal cap- 
rule and pelvis if at the ureteropeMc huic 
hire. Since many stones grow without caus- 
ing much local irritation and do not move 
from the itto wbere they were origiaally 
formed, a high percentage of calculi give 
no symptoms of Uietr presence although oc 
cAslooally a large calculus in the renal pelvis 
or in tKo bladder may cause direct pain 
when the patient naoves suddenly or is 
larmL 

Hematuria is common, resolting from con 
tact of the stono with the lining of tbo pebi* 
or ureter ilicroscopic blood will bo found 
in almost oil patients with ortoary tract 
stone. 

Infection causes the usual svmptoma of 
lunite pyelooephritis, Verv ohm, ^tcr aub- 
jidenco of these acute attacks W grade 
m^doocptaitii is fostered 1^ ll» ilooc Jf 
As sWae ata«t cooipterfy obrtnict, llw 
VMM. lhi» low grad* iofectfoo can bo oi 
LJSy dobllitettog. Sinso the do 

dirocUv to tho UdMy tho dbg 

by refltn nacUoa ot 
to meteJ hypentrtvdty from 


the ureteral calculus, by actual irritatioQ cf 
the stono in the bladder tUelf oc by Ji» 
secondary infection. Occasionally the stauc 
mav act 8* a ball valve, intenmttaitlY a 

eluding tho urethral outlet This rosy be so 
marked that tho patient must awnmfl scii>. 
batic positions to empty his bladder 

Renal failure is occasionally assodatei 
with a urinary tract calculus. The 
example Is a (^cuhis obstructing the luetsr 
of a solitary kidney Overtlosage of soffoo- 
amides withcuit lulcquate alkalinfcEaHnn of 
the orine has result^ in chemical cakuk 
obstructing tho tubules or obstructing the 
renal pelves and ureter*. It is also pMobk 
for acute obstruction of one Iddney to sd 
rtAalv through the sympathetic nerves sad 
cause renal si^t and anuria on the coetts- 
lateral side. While this has not been demoo- 
ftmted dfnlcally there are good expesi- 
mental reasons for its occarrence. 

Diagnosis. The history may or may not be 
characteristic. Phyticai examiasitioo nay 
reveal ealargexnent or tenderness of one 
iddnev Rarely by combined rectal and 
domioal palpatio^ a calculus may be f» 
In biad^ BTamjnatirm of the orf» 
vvUI roveol beroaiurk in a high percentage of 
cases. It is best to see the patient during 
attack In order to rcvail this c ifa i cal nnti- 
fng. Of exTurse, if the urinary tract b i> 
fccted as well, there will be pos and bac 
teria In the urine Decrease to total rend 
function, while not diagnostic, is of gt^ 
vuiuo in assessing the damage done by the 
stone A plain Blm is bnportant in the 
nosis of urinary tract cahadl since by 
fag the usual posltioa of the ureter and by 
visualizing tho outline of the kidney one 
mav make a fairly rcMOCtable guess ss to 
whether tho caldficolian lie* vrithio 
fide the urinary tract In addfticn, 
with the X ray shaxlxwv cast by rioo« 
help dlfferentiite them from phiebwu^ 
called mesenteric iKxie* and fordgo hodie* 
within the gastrointestinal tract Since shoot 
0 per cent of renal calculi cast no shadow 
tho roentgenogram cannot be used to rule 
tbetn out completely . 

Intravenous melography is of great 
in confirming uw locatioo of densitiw seen 
OQ the plato film ood in assessing the d^o® 
of obstruction. Whereas uretiuTU caknli are 
best identified and localized by palpate 
and the use of fl metal sound which 
on the stono, stones are 

by eiaminattoa of the plain film and arc 
diagDDied absolutely by cystoscopk hupec* 
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tkttL Calculi In tbo ureter ore kjcalizctl partly 
b> intravenous urogrflph> and parti) by 
retropTido oithclcrizatloa. An occasional 
N-aluablo help In nonopaquo calculi is iho 
ujo ot a catheter picpjred with a wCt Nsnixy 
tip so that it \vlil rccei\-o a scratch uiwn 
passing the stone. Renal ctdcuU ^vlll be 
Fotmd to lie within tbo ihadmv of tlw caliccs 
by intraN’cnoui and rctrogmdo p\clograpb\ 
and, in a^ltkm. Information gained regard 
ing relative funciioa b) tlw retrograde study 
u'ul help decide whether remoN"^ of the 
stoQO or remo\al of the hklnc) is the proper 


coorse. 

Roudoe examination of the urine done 
before operation for appendicitis ma\ rc- 
sxol red Wood cells, which suggests tliat a 
search for ureteral calculi should bo made 
Occasionally however an appendix tying 
nw<r the couno of tbe ureter will *o Irritato 
tbo ureter that hematuria, perhaps c\-cn with 
pyuria and badlturla, may occur If a plain 
nun is obtained and intras-cnoui urography 
is peifonned, a dJffemitiatioa of tlw ureteral 
calculus and the abnormally loculcd appen 
dlx can be made. The symptoms of a uretend 
calcolus may alfA be mlmicicd by a blood 
clot paxsiog down the ureter from tumors 
or tubereukttii of tbe kidney A tumor of 
the retud pelvis or ureter may intermittently 
obstruct w outlet so that renal colic oo 
cars. A plain film and rctrogiade study will 
help to rule out these diseases. Inteirostal 
neuritis, especially of branches of the tv*.clfth 
tharacic and first lumbar nerves may oc- 
casionaHv mimic a uretend calcului until the 
typical sxiD lesion occurr 


TREATMEXT 

Urinary tract calculi may be managed 
^pectantly by manipulative procedures or 
by open operatioa. Attempts to dissolve cal 
cull have met with little success so for 

Urethral calculi may occasionally bo 
manljwlated from the urethra by fairly lim 
^ means, especially if they are not too 
and are situated distally In tbe urethra. 

Vesical calculi are usually retained 
“Jrteral stones A stone able to pass throu^ 
uretp should bo able to pais out throu^ 
too urethra unless some obstruction Is pres- 
^ vesical necL Treatment of a 
P®dda' ftoae most then be accompanied by 
. of the obstructing ledoou If pros- 

hypertrophy Is the factor involv^ 
to*u the itooo may bo removed at the Hmw 
0* prostatectomy 

first crushing Instrument was do- 


\-clopcd o\-cr a hundred years ago The 
llthotrltc U passed through the urethra to 
grasp tlio itono blindly and elevate it from 
tlio floor of tlw bladder and crush it This 
process can bo repeated until the frngmcnls 
ore small cnougli to ho trvacuated through 
a large boro slicatJu Numerous irrigating 
and visual modifications of tho Ktliotrite 
haw been dcsclopcd but they ab ba\o tho 
fundamental dlsadv'antagc that addition of 
lenses or irrigating tube weakens their struc 
luro so tlmt they aro subject to bending and 
breaking. Such unfortunate occurrences can 
leave a foreign body in the bladder that is 
uereo than the ofi^nal stona Slones larger 
th-m 2 inc)>cs in diameter or stones formed 
upon a foreign body too Urge to bo wllh- 
dmwD thnxi^ the urethra, and some lar^ 
stones of extreme density should not be 
subjected to lithoUpaxy but ore best re^ 
moved suprapublcullv by open operation. 

Ureteral calculi can to treated in so 
oral ways. Oim> mav ( 1 ) wait for the stone 
to pais of Its own accord ur^g it along by 
suitable measures, (2) InlrocTuco IxutnunenU 
through tbe urethra and ureter to maoipu 
late and withdraw tbe calculus or (3) per 
form open operadoo. Tbo factors whidi 
Influence judgment ore (1) Size of tbe 
stone. A stone greater than 1 citu In dlanv 
cter especially if situated in tbo upper 
ureter probably should be attacked sur 
glcally One should avoid operation for small 
stones, cspcdxdly small renal stones, because 
they may nxrvo and be difficult to locate. 
They can bo expected to pass sjiontancously 
(2) The position of tbo stone in tho imeter 
A stone arrested in tho upper ureter hjn 
farther to go and less chance of passage. 
Therefore, operation mav be warranted for 
a small stone high in tbe ureter a stone 
which would bo expected to pass if it lay 
in the lower ureter In the upper ureter 
manljwlatlon is more difficult and nazanious 
whereas operation Is easier (3) The dura 
tloD of impectioD If a stone shows signs of 
progressiOD down the urinary tract. Its pos 
sage can be awaited If tho stone has become 
impacted In one area and Vun not moved 
over a long period, it will need manipula 
tioo or operatiou for removal. Tbe long 
period of nomnovement is Itself an mdlca 
Uon that the stone is too large for the ureter 
at that point In addition, after a Hr og m 
one location, the stone causes irritation and 
ureteral thickening which obstruct Its pas- 

X {4) The presence of Infectiotn If 
don is present above tbe stone, flv>n 



876 


Chapteh 25 The yiuNABr Systesi 


waiting for spontaneoui pajctage or manijvi 
lahve treatment should be persisted to for 
oni> a brief period Eariv open operation is 
desirable for these patients, stoce pjelono- 
phritia or rauitinle cortical absceases can not 
only severely oamage the kidney but may 
prove fatal (5) The function In tte opposite 
kidiiey If UW contralateral kidney tou less 
than normal functioii, one is not iustifled to 
prolonging expectant and manipoJatlvo pro- 
cedures Delay may be enough to push the 
patient into renal failure, (6) The general 
condition of the patlaat Judgment must bo 
used m cboosing the le^ traumatic and 
roost certato method of removal of the ttono 
in patients ill frotn sepiii or debilitation 

Expectant treatment is begun by forcing 
fluids to increase tho rato and volume of 
uretetal peristalsis This in torn increase* the 
poiiibflitv that the stone will bo passed. 
Arabulatlon of the patient also accelerates 
movement of the stone Morphine is admto 
istered in adeouate dosage to control tbe 
poto of ureteral coUc Lrtnarv antibacterial 
agents may bo given to decrease the likeH 
hood of infection The patient orast b« ob- 
served closely for pain or tenderness fa the 
flank and should be studied b> btraveaoui 
urography for evidence of ureteral block 
age which would produce hvdroaephroiU 
am renal damage 

ManipulatlNe treatment is reserved for 
stone* less faan 1 cm. in diameter io the 
lower ureter which have not been impacted 
too long. The loop catheter which caatata* 
fl fine steel wire so that traction on the wire 
produce* a loop at its tip is passed to the 
renal pelvis and the loop is formed The loc^ 
is slowly drawn down rmtil d>e stooo is 
engaged and is pulled down intermlUentlv 
for from rivcive to twenty four hour* fa 
{jrder to withdraw the slooe gradunfb Spe- 
cial wire basket extractiffs may bo used fa- 
ftcad of tbe looped catheter 

If the stone Ues fust outside tbe bladder 
it may be eocourag^ to drop to if the oalflee 
Is focisod with a coutery or scissor*. 

Operative treatment is Indicated for upper 
jy^ttsral staves, which are approached 
through the flank, and for lower stones 
which are removed through the tower ab- 
If Dcphrcctom) if aecessusy bec^ 
the kidney is Kvereb damaged by bydm- 
n^osiJ or p>-oaqvW* the ustAcf must 
aawn to *0 ^to of tbo Hooo. 

Itft ta « bitodit ending nirter 

InfKtInn. intom^ 

S enn infect the oppclte 


Iddney Uxeterolithotomy for a stooe faj tk 
terminal portion of the ureter nay be dS- 
colt because this area lies so dc^ in tbe 
pelvis After the stono is removed, die in- 
ddoa in tbe ureter is left open and adequate 
drainage provided to the area. Hie ureter 
u'lll quickly heal If obstructioo Is not jtiB 
present 

Renal calculi, if small, in padeots vho 
give a history of having pasted grsvol pte 
vioiulv should be treated conservathdr 
itoce they may be ctpected to pass ipoft- 
taneoosly Coniervativo treatment it appt> 
priato it renal damage is not evideBt, jf 

r ptomi are few the stone* tie smaD sod 
e is no evidence of renal damage. Sm 
gical treatment also should prohohly be 
avoided in those patients who rapidly ft- 
form stone* after operatioo and to patksti 
who have cortical cakdficatioos m cocjmic 
tion with hyper^rathjTOvdiim. Rawever 
renal stone* of ntmdent size to ctuse lyny- 
tom* prorooto in/ecrioo or catue reasl d*tf|- 
ago through irritation or obitroctloo shocla 
he removed b> open operatfcai. Tbe £irf 
that uephroctotnv has been found necestg 
to more than JJO per cent of patieoti 
renal cnlcull tbowi that diagnostic ^ 
ttdure* were not applied early eocwgb * 
astutely enough. The dedston as to wwdafl' 
tbe »tono should be removed by p)elota®) 
ot uephrolOTu) Incdoing ihiCAi^ the r«n^ 
cortex, or \cbcther the entire kidney ihooii 
be removed by nephrectomy will rest on * 
number of findings} ( 1 ) the coodltksn of toe 
oppodfo kidney (2) the degree of dojM^ 
fa the aflected Irfdncy and (3) the siic of toe 
stooo- Stag horn calculi requiring 
nephrotomy or© occasiooall> best treated by 
nephrectomy whereas a Urge pelvic stoie 
can often be removed by tbe Ic** domsging 
operatioo of pjTiJotomy If stooe* ore pres- 
cot bilaterally ono most bo more 
tive, for the feddence of recurrent calcuU 
ti high. For fasttmee, large bilatersJ tteg 
horn calculi fa an older patient sbouW 
perhap* bo left jdooe since the 
such largo calculi to Itself indicates suffioem 
renal function to provide this copious ct 
cretlon of salts and since operattoo is io 
damaging to the kidney In a younger W 
tlcnt, bow-cver bilateral nephrotodv 
teroovRl of the stag-hom cal^i and carenu 
rciuturlng of the calice* and renal 
<i»yma is better itoc© these petients after 
operaboo have a greater life 
tluin they \vooJd if tbe stooe* were Wt ® 
place. If stooe* !io in the tircter a* ^ 
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in the kklncy the loucrmoil stone iluxild bo 
alticlcd first lioco ureteral stones ore 
oily more damaging to kklnc> function tlian 
are renal stones 

RCCVnRC.\CC OF CtLCVU 
Renal stones recur fn about 30 per cent 
of the patients upon uliom neiduDlitlwtomv 
has been performed This recurrence rale is 
partly on indkalion of inadeqiwlc rcrtxjvol 
done without roentgcnogmpliic studies at 
the operating table and partly a measure 
of the continued action of the intrinsic fac 
ton which produced tlw stone in iho first 
place. Meticulcrus earn in removal, avoidance 
of encrustation on retention entheten oikI 
insistenco on prophylactic procedures will 
be of aid to provenUng recurrence 
PropbylasU \gamsi Occurmue arsd Re- 
currence of Urinary Tract Calculu Measures 
to nre\*cnt rccuircnce are obvious from a 
itnay of tbo factors to tlw formation of renal 
calculi which are listed to Table 1. Obstruc 
tibn must bo treated by dilation or by opera 
five procedures and toicetkm must Iw credi 
cated, especially that due to urea spiitltog 
organisiiis. Hyperparathyroidism must bo 
trated by renwal of tKe parathyTold adc 
noma. Patients with cysUnurla or with uric 
add stones cam prcNtint rccurrervco of tbo 
stones bv maintaining an alkaline urine. Pa 
tienti who are hninoblltred must be moved 
shoot as mucii os possible, even by using a 
tfltlng bed if necessary The factors ln\x»lvcd 
In crystalloid-colloid balance ore best main- 
tained by a high water intake which so 
dilutes the crystalloids that precipitation Is 
less likely If mlfonamlde drugs are being 
ad min istered in high dosages, fluid intake 
ihcmld be adequate and the urine made 
^Ikaltoe. Foods which contain calcium should 
^ avoided in patknti \vlth caldom itones. 
The value of the add asb diet is in doubt 
the hl^ proportion of meat necessary 
to canying out this diet increases tho excre- 
ttoa of urea, which to turn may furnish an 
®c*Deiit medium for the growth of the urea 
organisms especially If they are so 
ttntoy established that tho urine cannot bo 
TOder ed add. A low phosphonis-alraninum 
nytororide or a phytato regimen may bo 
*^*®ded if simple measures fall 

DltSOLUTIO^ OF JTO^Bf 
Imttllation Into tbo bUdder of Suby s solu 

*f“tifilly a buffered dtric add 
^t^ through a retention catheter has 
“Wived some vesical calculi, but usually 


liUiolupaxy or open operation is better bo 
cuuso mucli less Iwspitalizntlon is required 
and tfic results arc more certain In the 
treatment of recurrent urinary tract calculi 
solution C can be used Immediately after 
operation wlicn a nephrostomy lube Is to a 
kidney which still contains csUcarcous rem 
nants It is also valuable In postopemtivo 
patients in wlwm on olkaUnlzing, urea-split 
ting organism causes rapid incrustation of 
tlw Dcphrostomy lube and of the renal pelvis. 
Tho attempt at dissolution of stones by solu 
Uon G supplied through ureteral catlietcri 
lus almost uniformly met with failure be 
cause, even though solution G dissoUc* tbo 
crystallolclj on the surface of the stone, it 
cannot dissolve the layer of organic material 
forming tho matrix of the stone Attempts 
at addtog urease and other proteolytic cn 
nines iuivo not been succcsshil bcauso of 
the Inabilltv of weaker solutions of these 
substances to dissoK'o the orgonfo matrix 
and because of tho tendency of the enzymes 
to attack tho renal parenchyma as well as 
attack tho stone. 

Urtoory calculi form by precipitatloo upon 
a nidus of salts unstably present in tbo urine. 
Prevention and treatment aro thus directed 
at ouistlng the urinary tract to rid itself of 
these foreign bodies oy removing obstruc 
tions, and at reducing tlw concentration of 
dissolved crystalltoe substances discharged 
through tho Iddneys by diet, by high fluid 
intake, or by reducing tho availability of 
these substances by eliminating Infection, 
altering the jm of tlw urine or adding 
pounds with a particular affinity for the salts. 

Surgical or instrumental removal of on 
estnbUsbed stone precedes the pr^bylactic 
tneasurrs since th^ will not bo e^ctive in 
the presence of obstruction or infection. 

NEOPLASMS OF THE URINARY TRACT 
TUUORS OF THE URETHRA 

The majority of tumors of the urethra 
arise after p^ods of Inflnmrrm ti^n In 
women nonnuLlignant masses are by hu the 
more common. In men, any urethral rrmCT 
must bo assumed to be malignant until tissue 
examination proves it to be otherwise. 

Diagncais is made by ^ect emminnHr.n 
of tho urethra throu^ a ponendoscopo in 
tho patient who complains ^ urethral symp- 
toms such os bleeding, frequenev urgency 


dysuria, urethral 
c^ber of the stream. 


and decrease in 
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vraitm^ for spoatiiteoas pissace or loaaipa- 
Liti%e treatrorot should be persisted a for 
onK a bnef period. EarK open operatjoa u 
desirable fox these patitsiti, cncc psekoe- 
pkhntii or multiple cartual abscesses oot 
cqK se\'cTe}\ da mace the lidneT but mar 
prtn e fatal ( 5 ) The fimctan m the opposite 
adDe\ li the cautralateral ludnex hu less 
thjn normal fimctioci. crae is oot fustiBed m 
prolcQcmg expectant and manipulative pn>- 
cedores. Dela\ ma\ be eaxioch to posh the 
pabent mto renal faihire. ( 6 ) The general 
condition of the putlent Judgment must be 
used m cboosmg the least traumatic and 
most certain method of resnovaJ of the stone 
m pkitKsts ill from sepsis or dehih taboo. 

Expectant treatment a heg^im b\ fonang 
flnidi to increase the rale and volume of 
ureteral pmstalcu. This in tom mcreases the 
possfaihtv that the stone will be pussed. 
\inhuIatioQ of the pabept also accekrales 
movaneot of the stone Moiphxw u admin- 
istered m ademaate dosage to cootrol the 
pain ol urrtcnu cohe. V rtam anbhaclerul 
agents mav be ghen to decrease hleb- 
hood of mfecbtXL The pabent most be oi>- 
served doseh- for pam or tenderness m the 
flant imd should be studied bv mbavowus 
ojugraphv for evidence of ureteral bkxX 
aee sniich would produce bv-dmoephrosu 
renal damage. 

Mampolathie bratment is reserved few 
stones less than 1 cm. in dsanvter in the 
lower oietO' which hate not been unpacted 
too long The loop catheter which mnfjhit 
a Boe sled wire so that tractkoi on the wire 
pjoduces a loop at its bp. is passed to the 
renal pdtis and the loop is farmed. The loop 
is slowh- drawn down unbl the stooe is 
engaged and is poDed down mtenmtlentK 
for from tttdte to twojtt-fotir hours in 


tsdnev L rtierbbthotoQrv far a is it 
tennmal parbon of the mcicr mrv be 45r 
cuJ because tbit area hex so deep n t* 
pehis. \ftiT the slcoe is removed, be e>- 
nsjco m the ureter a left epea ind aiq^at 
dr,jinage provided to the .-rea. arcie 
will qmtiK heal if ohstructicn is na slil 
present. 

Haul calmli. if small, m p^beab mm 
give a bistort o£ having passed csvd pa- 
vioush shcHild be treabd canserv*trith 
sore thrv mat be expected to p-o speo- 
toneomh Cfoscrvatne tre-tmeai a 
pmie li reaul dam_ge a not CMiaL s 
svmptxsns are few the ..ir smJ} aid 

liere a no e^idenoe of rezuJ chare ce. See 
peal tJcatiDcxit also slould prob-ih 1* 
atcoded in those p.ibists wha r-ptih it* 
form stooei after opoafacQ -nd m p-nsm 
who have cerbeaJ coIcnScaboas ra arjnt* 
boa with bvpej^arathvTDshsm Bomevs. 
renal stones of sarkient sme to c-nse 
toms, promole infectian or c-ase 'cul i2-» 
age throegh nntotxo or ohstmclaco . sh'w d 
be remerved bv open opcaben. The 
that nephiTctainv has beca fboad aecegsv 
in TT»-ir » jO per nmt of wn 

renal ralaiH sherwx that diagrri^ 
ceduTcs were not apphed e-iJv ekmiA » 
astsleh The as to wiesa* 

the stone should be removed bv jndxam 
car DfphiotocDv mcismg throodi « 1'*®“ 
cortea. or wbcli*! enbrt shsid 

be rencrvTd br uephrectocm wib lest 
number of (1 ) the e x od ityp erf the 

opposrte Indnev {it the degree of driis J 
in affected ^idnrt -nd ( 3 ) the s^e erf if* 
stone. Stag-boni reqxunnc exira s^ 

neplnotomr are occasjonaffr best trmtsd b 
Dfp hi r c 'trggv whereas x large pelvic stoae 
fan rrffm be JTJDCrted bv the less da min PC 


erder to withdraw the stooe gradnoDv Spe- 
ftal wire basket extracton mat he used in- 
stead of the looped catheter 

If the bes just outside die bladda 

it mav be ajcooragrf to drep in xf the orifice 
is mosed with a cauterv or scissors. 

Opeathe treatment is indicated for upper 
nnrtcrml stoes. whici are approa^ed 
tbroc^ the flank and fer lower stonei. 

are removed throogh the lower ah- 
dorocii. If 

die todnc' ^ se\'exr^ damaged bv livdn>- 


rt* tnOiiev w s — 


left m a blmdb ending meler 

pnxSndjg 

cm inf«± d- oppodto 


o p g a tMO of pvdotoniT If stones are pre»- 
ent bilalerallv one must be incire ems^^ 
trve. for tl^ inadeioe of recurreit calculi 
a high- For mstance. large inlalisal ft^ 
b tm la jn nl3 w p- t i m t 

perhaps be left alone since the 
pifli large faVnli n itsdf fadicalei somoflat 
reial fimctxan to prtmde tba copions e* 
c a c ti co of talfT --md smce opaabm ® ^ 
ftaTTup-tng to the fadner In a vounitH’ 
timt. however holalaal nephrotooiv 
remora] of the stag-bom rakrili and carefoJ 
le siitumi g of the cahees and renal 

a better, since these p-timts afta" 

opo- atl oa have a creater He cqjevis^ 
than thev woold if the were krfi ® 

place. If stones Be m the meter as we3 -c* 
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tbo prc*«il time. It is rcauonablo to IwUt 
that tiw ptlcot taU largo quontltlei of 
ualcr to dilute Uw curcinogctu, 

Paihi>log) The mt»t common tumor of 
the bladder I* paptilai> caielnoma. k is 
simplest to thlnl of \ci1cj 1 carcinoma* ai If 
they aroM in succchKt: ktagci. The first 
tainifeitaticm Is a simple papilloma, \vilb a 
narrow stnJk ood dcUculo firmds. On micro- 
scopic cunoination, one secs no evidence of 
maJIgnant cbongo in tlic fremds, stalk or In 
tlw base ubere (he tumor li attnclicd to llto 
bladder wall These lesions may or ma> not 
progress to a malignant form. Increasing 
mali gnan cy (s signaled by tliickenlng of tho 
stalk and clubbing of the papillary fronds. 
Ulcemtioo follows, with increasing inflllrtt 
tkn h) malignant cells at the base, first 
penetratiDg through tbo mucosa and sub- 
mucosa, later ln\udlng tho musculorls und 
finally going thinu^ all loNCrs of tho blad 
der walk It is not possible in the case of Q 
small tumor to say dcflnitel) that it Is non 
malignant e\-en after mkrwcoplc eumlna 
deal. It is therefore necessary to consider all 
paolUiry turnon of tbe bladder os potos 
daily malignant and treat them acconlingly 

Toe isct that bladder tumors du> be mul 
tiple and recurrent makes careful follow-up 
cyitoscopic esamiaadons after treatment im 
perative. 

Squamous cell cordnoma, although less 
commoii, Is bi^ily molignonL It Is infiltrat 
Ing from the onset and is usuollv unrecog 
Qlzed until the surface ulcerates. It Is ex 
treindy hard grossly and microscopically It 


comUts of squanKJus cells \vltli or wdUiout 
comificalion 

Symptoms. Hematuria is Ukj presenting 
symptom in more tlion 77 per cent of these 
(utnorv. Often recurrent cystitis or djamria 
will lead to cystoscopy and to dUcoN'cry of 
the tumor Ureteral obstruction is not rare, 
because tlm areas about tho ureteral orifices 
aro most commonk Involved by tumor A 
routine search for tne source of the obstruc 
tlon of the upper urinary tract and Infcclkm 
may reveal tho presence of tumor 

Ubgnmls. Tive diagnosis is made after 
cyitoscopic examination. Tlwj bladder Is to 
sncctcU area by area In n routine fashion so 
tlut multiple tumors will not bo overlooked 
A blo^ of tho tumor is made at the same 
time Tne Ideal excision for biopsy will In 
elude Q portion of the base and some of tbo 
muscle, so that tlic degree of infiltration cun 
be estimated. Bimanual palpation with the 
patient ttncsthetlzed must ho performed in 
oil luge turnon to estimate the depth of 
Infiltration and so clefermine operobllitv 

Treaunent. Small pedunculated tunson 
arc resected transurtthriilJy with the resccto- 
scope which remove* a portion of tlie nib- 
mucosa and muscle undcrlytog the tumor 
The hose is then thoroughly fulgurated with 
the high frequency current Larger tumors 
which have been foimd to have penetrated 
into the muscle, but Mt to have extended 
through It arc treated bv deep resection or 
preferably by partial cystectomy or b> total 
cyrtectomy with dJvenlon of the unne If 
the tumor has olreody infiltrated the walli 
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Patliologic Channel. Sqvumoui celi car 
ciiKMiia of the uretfuTi is most commo» oc 
CTimng in more than S5 per cent of t3)c 
casess 

Since the urethra is hnetl v\.ilh trami 
tioaa} ceQ c^thclhim. metaplasia probablv 
occurs tnitlam Lrethial tumors arc higlU\ 
malignant arm are Ukch to metuUsize tit 
rectl\ to the deep oodci. c»pcciail\ the iliac 
and peUic nodes witiiout ic\ol\’ing the su 
perhcial inguinal nodes The process m the 
urethra eilcods along the unrlhral lunum 
and mfiltrate* the permrrthnd tissues. <-aus- 
ing (be r^xnptoms of obstruetkw and local 
inxccUoo 

Clinical Coane. The oiuct is instdmus 
with tumor and urethral stenosis appeanng 
first, then evleniion with uJeeraboo forma 
tion of fistulas and iKsnorrhage and, Ust. 
infection and metastasis leading to cachexia 
and death. 

Diagnosis. The disease is eosilv confused 
cUnicoHs with the common urethral stric 
lure and perhixethral abscess IVrhaps 
greater induration ood more tn^oHement of 
surrounding tissues will suggest the diig 
oosis of caretmana. The fart that nfopUsm. 
in contrast to stricture is mon. ctunmoo m 
the pendulous porttoo and nxire common 
in men in later \cars u on aid. Endoscopx 
\%ili often help L ofortunateU bioptx can 
be mbleadtog. since erften oah tlic mote 
fuperficlah infiamnsatorx tissue a obtained. 

Treauneni. Urethral carcinoma needs 
radical treatment \mpuUtk)o of the penb 
hi^ above the lesion should usuollv be 
foUovved bx excisioo of the regional l\-m- 
phatfe drainage ansa. TIuj means complete 
of the iliac and pelvic nodes If 
tuch radical excision Is not posr&le because 
of the ftdvTinccd state of the disease pal 
liath-o radium or radiation Iberapx oSm 
the patient little and ma\ cause an increase 
in Iras stricture of the urethra which tfaca 
responds x-ef> poorU to dilation 

In wxHnen, unksi the leskw is ver\ small, 
Tsdiattoo h foilow'ed bv recurrence 


TViiORS OP TUE flr.<oo£ir 
Cl**tificauoa. From a descripdvo aad 
point of vic'V' the tmnori mav be 
divided into tw-o groups b\ cell t>*pe 
L Epithelial 
A. Cardnotn* 

1 Pat>illar> (90 P«- cent) 

2. Squamous (5 per cent) 
a AdewxardDO^ {^} 

a MoolWtll »iKi otbn (3 pa- cent) 

A Sarcoma 


In addjUoQ to ccQ hpe, the tmoon mir 
be graded bv degree of dificrenttatwa (Fc 
16) Grade 1 Histolo^callv bcnipi pj^ 
kuna with cellular uj^onnitv ^ 1^ 
nuclear abaomuhri or mitotic actmtv 
Grade 2 Papdlorv tunxn uhkh sbair na- 
cleor abnon^ilics and more than a nrr 
outotic fig^xra Grade 3 PapiUarv imnrti 
exhibiting oripism and exxcun e tmtotk ic~ 
tixih Grade 4 FranU> anapUitic tamoti. 

-Vn additional and dinlcalK useful disci- 
ficalioa Is based on depth of infiltrabm u 
gaugid b\ resection bsjps> and bv biaumal 
pajpafion under ancithoia (Fig. 18} Tbe 
more benign tumors confined to tbe nawsa 
and submucosa of the bladder ore cLunSrd 
group K- Croup Bt includes those lafiltratoi- 
through less tlun half of the nmscle lou 
Ba through more than half Xn groep C 
the rouscle lavTT has been traversed and 
perivesical imxslvcmrot is prcseitL The A 
and B» tumors, which are not palpable 1*- 
manuallv arc poicotiall\ curable hr cod' 
plcto surgical removal 

Eikdojp UojlmiDlheaailined\o»dBS- 

trv have s high loctdence of bladder toini**i 
due to ingcstMCj of carcoiogcnlc substanco 
which, on exerrtko. come m coertad ww 
the lining of the unnan tract. Became » 
the iimilant> between, and often 
conutant occurreocr of tumors of tbe 
der ureters and renal peivii and because a 
the frequent recurreoco of timihr tomca 
at areas distant from the nte of the 
tunxHT uo midit assume that a carrinog® 
is present in the urine. 

The adraiaistration of ^-naphthslan®^ 
onilK to dogs produces bladder tumors, u 
the ureters are transplanted to the bcn»Ot 
no tumors form in the bladder but tmv 
pear in the ureter If half the bladfl g ® 
Isolated from tbe urinan Sow no tma<*s 
form, but tbex will grow if tbex ore ^ 
planted there. It has also been shown 
U U the uirconjugatrd metabolite of 
thiUmine, 2 am£no*l naphtbol, whkb 
duces the ciperimenUl turoori. 
ipootaneous bladder turnon have exce^ 
amounts in the urine of the metaw^ 
products of trvptophan which twfflibK 
2 amioo-l oapblhol In normal indiviai^ 
these substances occur fa smaU 
are excreted, confugated and detoxified wito 
a ghicuxonide Urine from padenti 
bladder tumors coataitu large 
^curooidose which, splitting the detoxiae” 
substance releases tlw active carenwg^ 

It may be then t^t adminiitratico w * 
conju^tfag substance will be practical. ^ 
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doDC, in which filling defects arc sought 
Filling defecU nu> come from nooopaquo 
calculi and blood doU oi well as from tu 
mor Neoplasms of Uw renal parcncltyma 
may bo difficult to dlffcrcnllalo from renal 
cym. Calcification which li typical of these 
tumors, am bo an old In diagnosis. NVlicn 
blood streams from one ureteral orifice on 
c>itoscop> this Is a great iiclp In locaUzfnn 
the lesion- All patients with urinary bleed 
lag should hav-o Immediate cj-stoscopy If the 
toorco is not ob\ious 

Treatment. Surgical approaclt to the Idd 
Dcy must not bo nudo until complete in 
Nestigation has established tho liiagnosls, 
since e^posu^o of tho kidney rarclv allows 
diagnosis and incision of the ki(ino> for 
biopt> may allow spread of tho tumor In 
children, a transpcntoncal approach Is best 
since the renal pedicle can Im ligated and 
divided beforo mobilization of tho kidney 
U carried out to reduce tho chanco for 
tumor embobsm. In adults it is gencraUv 
easier to moblllzo the kidney from tJx; usual 
hunbai approach, but care must bo taken to 
manipulate the kidney as little os possiblo 
before ligating tbe p^do and to remove 
u mneb of \hs porlnaud fat os possible If 
the tumor is gren^g into the ren^ v cin and 
vena cava, it Is worth while to attempt to 
remove these prolongations even though tho 
prognosis is grave. 

Prognosis. Tbe late mortabty after no- 
phrectomy for renal cordnoroa Is cstremely 
high- Death usually occurs within a year 
but may occur after five years. The over-oil 
five v^ rate of euro is about 10 per cent 
Irradiation cannot substitute for ncphrec 
tomy Radiation therapy however nas a 
[fiace in late palliation of renal carcinoma 
and IS useful in Wilms tumors. In these 
cues preoperative irradiation will reduce 
the size of the tumor and fadlltate Its re- 
moval and postoperative irradiation will 
give a hl ghff percentage of cures than op- 

WltiOQ alon g. 


NEUROGENIC B1-\DDER 

Two components of tlw bladder smooth 
muscle and m.rv'cs, ore corKremed in i 1 m 2 
functional anatomy of neurogenic bladder 

Tile vmooth muscle of tho detrusor has the 
intrinsic qualllv of all smooth muscle in that 
it maintains tone even after all motor nerv e» 
to tho bladder uro blocked. An example of 
tills pcrslslcnco of tone Is seen after spinal 
anesthesia Tlic cliaractcrislici of tho blad 
dcr whether innervated or denervated, ore 
such that during filling a comtant pressure 
is maintained, each increment of urine being 
accommodated by appropriate rcla-ratfon, 
AllcraUoos in this property of accommoda 
tion occur after overstretching of the bladder 
or in instances in which Uicro arc loo many 
motor impulses to tho bladder usually os a 
result of a short circuit of the reflex arc by 
Injury or witJi excessive sensory stimuli from 
the bladder In Figure 17 are illustrated the 
sources of nervous Impulses to and from the 
bladder The supply is double parasym- 
pathetic and somatic. The sympathetic 
nerves arc on unimportant portion of the 
nerve supply Tho parasyinpathctic supply 
constitutes the main reflex ore and is conied 
by way of tbo hypogastric plexus and tho 
pelvic nerve. Stimulation causes contraction 
of the detrusor Section first causes complete 
loablhty to empty the bladder but later 
weak uncoordinated contractions of the de 
trusor occur with fasciculation and hyper 
trophy 

The somatic supply is carried through tbe 
pudendal nerve Stimulation causes aosure 
of tbe external sphincter a striated muscle 
Section results in relaxation of the eitenml 
sphincter Incontinenco occurs only if both 
the intema] sphincter and external sphincter 
ore ahsenL 

Physiology Normal urination is accom 
plisbed in five phases (1) cerebral release 
of Inhibltian, (2) detrusor contraction (para 
sympathetic) (3) relaxation of tho internal 
sphincter (detrusor action) (4) relaxation 


Twiot of the urinary tract are suspected 
hematuria occurs but they may in 
produce obstruction and secondary in 
tertom Least often are they dlsojvcred as 
pelpable or vlsiblo masses. 

of renal, ureteral and vesical 
rests <» tnstrumentol and radiologic 
in order that they may be ex 
surgically Tbe prognosli in general Is 
because bleeding and obstruction ore 
lymptotoi. 


of tbo arlernal iphincteT (somatic via pu 
dendal) and (5) contractlan of tbe exteiml 
sphincter bulb and penneal muscnlature at 
the termination of urination. 

The reflex arcs inooioed In urimifton (Fig 
17) are (1) proprioceptive lensatkm from 
tho filling of tbe bladder paw* over tho 


spinal cord and ascends by way of (2) tbe 
faidcnlus gracilis to (3) consciousness in 
tho sensory cortai, resulting In inhibition if 
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of the bUddcr it ta bcit to resect U oj ado* 
quflteiy oj poislhlo tnumirethraUv and then 
treat It b> radiation therapy Papfltooutiwfs, 
In wliich largo arcoi of tlie ivtUJ of the bloJ 
der ore dotted with wnall, foirlv benign 
Uimckfi, is DOW treated with cQwU botd 
thcTJpy A bead of radioucUve cobalt 1* 
placed in tbo geometric center of tho bladder 
in a water filW Foley bag, to that radUlioo 
ii evenly diitributcd to tbo entire bladder 
mucora- Contact imidiatiaQ by tJ>o way of 
ruprawbic cy>tnjtoffiy lilgh collage cv 
ternaJ irrwljation and open resection with 
deep hdgviralioo arc scjdorti used at our 
dime betauio of poor results and bigli mor 
bkUW However since the TcsvJti o5 radical 
rurgery in these patients how been dkjip* 
pointing, we !;»%■« to keep an open mind re- 
garding treatment 


ri/J/o/u rnc uRorcji asd rssal 
rtLYis 


Since hiznon of the ujreter and rctui pcivb 
arise from the sanw traniitiono! epllhicllum 
at do tunmtfs of the bladder the cluriflofl 
tioQ is easenUoli'. the same More tumors of 
tfao ureter have been reported In recent 
years, Indkatiflg that they ore less rare Uton 
forrooly supp«ed 

Paiboiogu ami Cltnuai Signs. The patho- 
logic changes in trunsltkud epithelium of 
the ureter and rctui pchna arc similar to 
those which have been discussed under (u 
mors of the bladder The ureteral Uionof as 
jt grows usually products obstructive symp- 
toms with superimposed infection but Jt 
Tiiiy preduco only ncmaturio, as does the 
peMc papillary ca rel oama. Ehognosli is 
made by m-d^reterogmphv which tvlD 
often show ^ characteristic filling defect 
Because symptoms appear late too often 
tlicso cesQs are overlooked until tbo tumor 
is incnrablo. 

Tieauncnt UretettHjephrectomv is ococs- 
jory Tho percentage of cure is relatively 
nnall because extcnsioc outritlc the ureter 
tod pelvis occurs early metastasizing to t^ 
boxres and hvo- Simple oidskm of a portion 
of tho uroter for « *nwll tumor >viB bo ap- 
pUcoblo croiy vri* s kldnsy 

TviioKs or rue tioxrr 

Quritotjon of Honal Pmrfijmal Tu- 


pVtf^ 

I Epithelial tumort 
A Adenom* 

B. Cordnoma 

n Tumor, of Monedfvo HBue (Mr 
coma) 


in Embryonal hunors fWiImt tnaw) 
IV Hare turnon from adrenal resti (tn« 
hypernephromas ) 

Etiolog) The origin of porenchjmil to- 
mars is unknown, Tlw so-edied embejoBj] 
(Wilms ) tumor ts of dcvclopmcnlal ortga. 

Padmiogy Adenomas ore freouiadr 
found at autopsv Tlicse ore small bcoipi 
tumors compoietl of papillary froods or ti- 
bulcs. 

Carcinoma of the Iddrtey is tbo most ow- 
mort renal neopLum- Since Crawitz first to^ 
ffcstcd that th^ arose from adrenal rati a 
Uio renal cortex, there has been rotwdi dli- 
ctusion of tho origin of these turnon. Bo 
theory is no longer held to be vahd, )rt 
these tumon are still often called byp®* 
nephremax- Renal cnidnoma h a more suA 
obio term, \ilcnocarcinoma is tbo connw 
form it is mad© up of tubular ovcrgrei.'ti. 
cither papillary or solid. The hmwn ut 
yeUow and hemorrhage and infaictJoo ire 
aimmonly scon, Tho tjplcnl ccD is Urgs sal 
clear resembling an adrenal cortical cffl 
with a ihrunkco aueJetu. Tbo tumor ia'tdei 
the bbod voucls eaiK and metastasizef b 
tbo botKs lungs wha-c it fofoa fi* 
typical cannon bail metastases, which ^ 
occasioaally the first finding. Itcao\tJ of^ 
lung for a presunsed primary ttunof of tht 
nrmn occasionally reveab the naial 
suosequent nephrcctom) is carried oct 
occaskma) core. 

Embryonal carcinoma (Wilms tumor) b 
tho commeo renal tumor to children. Oo ini' 
catwcoplc section tbeso tumors show a 
of mature quA iaanature ceE* especidl> 
smooth muscle gjandniar thsae aw ^ 
conutous tiuuo usually of a spindJo cni 
variety ox well as nervous tissue. , 

S'ympiotos, Unfortunatolj when anj « 
the classic triad of symptoms of rend car 
dnoma (hematuria, pain and 
{uesent, tho Ictfon is often weQ advances 
and difficult to cure Hematuria ii tho iniljsJ 
symptom in about 40 per cent of the 
iwjt pain occurs first to 30 per cent and to 
mor to oboot iO per cent Tumor It tho gnw 
frequent prosonttog symptom to cbildrea 
Approrimawly a third oi patients h*'* 
direo s>'mptomj at tho timo of inltid oi 
amuMtioa. Nooplasm may bo ovefiwted ^ 
a cause of hematuria bocouso it ni<> " 
tronrient, omouft 148 paticiits with 
turia from rram neoplasm, only ^ ^ 
bemataria lasting as kmg os ftnirtcen da)*- 
I>i*giio*is. If no vesical or urethral 
of hJoeding Is found ca cystoscopy ^ 
the bleeding is total, a rttiogmxJo stom t» 
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function from iho usual ncurologtc ciamlna 
lion, it is DOcOcd for correlation ami to 
aiknv dasiification of tho ncuroRcnic bind 
(Jer It also ofTcn a baeVgrounJ for appllcu 
tion of methods of thcrap> iurtlcularl> 
those cmplojing blocldng or sectioning of 
nerves. 

2. Cj-stometry b done b> measuring In 
tni\'csical pressure diming filling of Uve blad 
dcr Alth^gh articles liavo been written 
pnntig statistical!) that the specific 1 ) 1)0 of 
Dcurol^c dlshmbanco of Okj bladder cannot 
bo determined by c)'stometry alonc» tlio 
NTilue of the procedure am be rcadllv real 
iztd if it is considered os an additional 
means of determining tho typo and degree of 
distnrbanco rather than as a single inde- 
pendent and absolute diagnostic procedure. 
A nonnaJ C)’stometrogrQm is shown in Fig 
ure Ih. U should bo noted tlxat wllb eati) 
50 cc. increment of fluid iIktc is accoramo- 
datioD by tho bladder so that tho pressure 
reiruins at a little abo^e 10 cm of water 
pressure until bladder capacity is reached 
betui-ero 400 and 450 cc. At this dmo tho 
patient is instructed to ccoso inhibition of 
nil scidlng reflex. He vcids around tho 
catheter 

3. Cystoscopy or better panendoscopy 
^'ith observation of tho vesical nedk and 
external sphincter is a voloablo adjunct in 
tho dkgnosii of neurogenic bladder For In 
stance, kmg-standing folluro to relax tho 
mtemal spl^cter results in a collar of tissue 
at the vesical neeb which is obstructive in 


5 Determination of sphinctcric (urethral) 

resistance is lmi)ortant in tho diagnosis of 
imbalance of ibo bladder since \ofdlng de- 
{Kmds on a vesical pressure higher than the 
opposing urethral reilslxmcc. Normal values 
of urctlirul resistance aro between 20 and 
SO mm of mercury but often only the 
strength of the spfiincteric contraction is 
measured since the patient cannot relax tho 
reflexly contracted external sphincter If 
tho vesical imbalance is found to bo duo to 
increased urethral resistance, its location 
sliould bo determined by urethrography and 
panendoscopy 

6 Tlic function test is perhaps tho oxist 
important of all, since nori^ bladder func- 
tion depends on a correct balance between 
tlte forces of filling and expulsion against 
the resistance of tho spfiinctcrs and urethra 
Tlio crucial test, thereforo is measurement 
of the vesical capacity and of the residual 
urine tloce on oaequately functkmlng blad 
dcr normal or ncurog^c, must have a 
capacity greater than 21X) cc. and must allow 
retcDtioD of less than 30 cc. or no residual 
urine. These condiUcos are neccssan if sari 
ous chronic infection is to be avoided. Any 
thing short of this cannot be called an ade- 
quate bladder 

Treaunent of Spinal Shock. After an m 
jury to the spinal cord, almost regardless of 
site or degree, a period follows of absence 
of function or of reflex activity beloa tho 
site of injury Ehiring this period of spinal 
shock the bladder functions as a denervated 


itself Spasm and lack of relaxation of the 
Qtemal sphincter ore also observed and, in 
•ddltitxi, any actual obstructive hyp ertro phy 
of the nro^te in older patients may be 
observed at this time. The condition of the 
bladder wall, such as the degree and typo of 
detrusor hypertrophy may aho bo seen. Con- 
comitant abnormflUtlei ore also noted, the 
PrtocJpal one being vesical diverticula, 
^Wch, of course, make r es to ration of nor mal 
bladder function more difflculL 
4. Intravenous urography permits changes 
*tho upper urinary tract lecoodary to ms 
of the bladder to bo seen and cys- 
wiH add information to and coo 
ann the findings of cystoscopy A cystogram 
to conjunction with a urethrogram 
5^“ -"low detection of dilatation of the 
nock such as is found with lesions 
« tbe cauda equina. In addition, urelcnU 
^^nx,^vhicb results in renal damage Is 
“*tected. Such a finding svarns against tW 
^ of tidal drainage, since this will cause 
. turtber renal damage. 


organ. Since it is unable to empty itself 

c\jTo>4mccaAa 
HMMAi. SCAMTB 
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THE HEUROANATOMY OF VESICAL FUNCTION 

^OTOR (jNHlBiTOtry) 
SENOOFOr 



UPPER 

n^urocani'' 


nnA trigonal rnotion 


PARA3YMF¥iTH£rnc , , , , ^ 

-^ \ Hv^tt>tr^ -^5*o*or-y fn*n a-lp«*or 




t*AAloT»n« 
gam e blaod* 


plexus 

' ^ PudsTxiol 


^^^Moior to (iolrueor 

j^tneoTV from exh oph«>^®** 


rieT»ve 

aOMATIC 


,4P*Tiecrv tpom exuowM"*— 
and pcdtenor ureThra 


^^^Motor to 6«me 


ProprioeepHve se 
to hlfin cord 
roflexea and,to 
paraceni 
obule vjtt 
^raoi-li* 



'pogaubtno pisxu* 
•SenBory troen dsVruaoi' 
•Motor io d«tru»ot' 


Detail of -pareieym-patKetio conneotieno at 3 R *4 

FlfKrv 17 


ncOTMry tbcoce to {■!) tie esrebraj motor 
cortel and (5) down the htend corttcoeplniil 
to (6) pormynipatbette ^ by way 
hypoMitilc plecu end pelvic nerve to 

^’itttapMtant to recognlM that thii reflei 
y can be deScient In any conao- 

Jiw dijeaae or Iraim* can pnAco an 
‘','^?!?i„Rnile variety of fnnetit^ romlli. 

ft hard to formu 

Tf rinco to 


bo determined fint Tbi. b tom wfll 

the effect oa the bladder It iJ 

utfiko all the hirtoricaJ 

rologfc data and uroiegic ^ 

be obtained about tbo patiOTt Oft 

type of Dcurologkj letloo U 

to effect on bladder fnnetieo. 

tloa of the individoal patient tbouW iaenw® 

the following procedares ^ 

1 A oeurol^c eiaminatkxi 
perfonned to e*tabU»h tbo levd and 
of tbo letloo ai It affectf the 
motor compoowto of the tomatlc 
Ljitle can bo lecm^ of recw 
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T»bU4 CMsTwcirthlkt of \eUT»fmk Bl^dtUrt 


L uyrMimTXo 

11. AtTraHATtC 

lU. AUtOMUOU 

1% tcMoav 

V uoTon 


(reflex) 


(atonic) 



\m or Luio'< (See Fi(TQfc 17} 

CcTtbnl or coni A lad B Upper Dcurm A rod B LoHcrocuxon 
(uaderde^ ckppcd 
ccntnl CDOtr^) 

atARACTVUmO 

Votdmg rctetfs to V^pAtlk (tmbiUoccd) A Flaccid (imbjiUnrtd) Ixw of Kouikio ScDutioo 

fiOisf an oor cup* BUcklcr uVo part In |en- No ntmuJ arr\ oua coo* ftlkr*td ace** oormal, 
preaed cni b>pcrtotucity irol, but uonk filiiof codta^ io but laotor 

B,“\Qrtiur'(^U0Ccd> B,**\onaaP(baUoml) BaeckUty uad paxalvua 
Bladder uadepeodetu of No mmul mtvous coo* stoor 
coatrof but irdn arc fuoc ttol. but bUdder looc adc 
boCM ucO qoMr Cor urethral rai»* 

tAOC* 


Donal columm Aoterkw 
bortt ccila 


DULMT raoctM 

ACoofealul De A axtd B Traoaeetkio of AaadB Tramcetjoa of 
bred dc'-dopcaertt of cord ooota or couda equina 

Inh l Ut ary padnray 
B, Acquit HemJ 
plcfU, brain ctuDon, 

Buldple aderaiia 


Tabra, perokiour I^^Uoa)y 
aAemla^ multiple cbda 
Klnwli, dljhetta, 
>ninp>mycUa 


nHrroio 

EaJab , urpa cy ^ KeBex. la oluotary A CKerdow iocoad' Palate oterfknr Painful 

frequency °kllng ukhout •erwjrlnn neacr b^otiaeace oterBow 

•W IncoQtiDCDCt 8 Same occaiictnaltrtf B OwMlneixa; by peri- 

ftr totm caitfe t oubnt odic forceful cvacuat^ tlnr-y^ 


^uvmal or looeaKd 

A Locreaacd 

B Normalor loereaaed 

Toaa 

A Dci-itaKd 

B DcAJCajed 


Oecrataed 

(Ute) 

foercased 

(early) 

DeutareJ 

A Deercaaed 

B Nornul or 

CAFACSTV 

V. Increaacd 

B Inaeaaed 


Increased 

InCTTcated 

(lacej 

a 

aasDUAL vun 

A- ICi-M «. \ u> 300cr 

B 0-Wcc B * 30cc. 


WJOcc + 

300cc. A 

AtropbiratioQ (para 

rrmpathetk; block) 

TUATUCirT 

A 1 Retoove Irrluatt A and B l 

PreHcral 

1 Preserve bUd- 

Catbcier 


ml arurDtCKn> 5 alcobtJ 
■ ihrrx-hfw^^ hlrt^-k 

B. Kcxk. 

block 5. tUR 
(5 Urecbolme) 

4 Crede 

natc wUh ttraln- 
mg (3 prcaacral 
nenrotocay If 
•nbmctcr dght, 4 
pudendal block, 

5 UreciiDllne) 

eipeo 

tanlly 

la children 

A Fair if treaUKnl pro- 
longed. 

B Good. 

umt-ta 

A Poor 

B Fafa- 


Poor 

Good 
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onvuiaoMA'* 

UtOMHlSfTCO MCUAOMMtC 
•CAMCH 



A.OCS<«CTgv«tD 
• mtoM bcwiit TO veto 
e VO 4 BI 0 AMOVKD CATxmK 


upper motor netiron, whkh coocerta d* 
long cxtravcrical reSexe*, rcksuc erf fthki 
revulU in tomething HLe norma] \xrfdiBg 
and tho lower motor neuron, which mcjnj 
■liort cxtravcsicol and main!) intrav-okal 
reflcics which Icav-e tho detrusor to its cm 
device* Thcjc rites are usually to\*ohed b* 
lesions cutting both sensory and motor p«dv 
ways If only sensory pathways are faster 
rupted, the reflex arc is litcwiso bfalea and, 
similoriy if tho motor pathwavs are cot, 
dy-sfunctioo results. It is obvious thst ill 
degrees and mothlitics can occur bet 3 
tJicso major groups ore kept in mind, err 
porticular case can be loosely dan&d 
(Table 4) 

The uninhibited neurogenic bladder it 
suits from decreased cerebral inhiUtloo d 
bladder reScxei, In the nortnal infant, tnini 


MAMT SMALL CONrnACTtONt MOT COwTIWUXa nr 
MTlfNT CHSIH* IM fTWOWACW COKTAACTtOW AN* 

Figan Id 

because intrinsic detrusor tone is less than 
urethral resistance tho bladder distends 
with urine If the distentloo persists the 
result is a flaccid, atonic bladder Cooso 
quesUy the aiai of imenediato thcrapv after 
a spiflul cord injnry should be to pitn-enl 
overdistention, which can be accomplished 
occasiooaily Iw intermittent catheterisation, 
more commonly by reteoann cathetcriutloa, 
or even by suprapubic cystostomv Tho last 
should be res^ved for patient* treated under 
conditions where sterile handling of orethml 
catheters is impossihle The catheter is con 
nected either to a tidal irrigating apparatus 
set at a suitable level bv c\‘stomctrogronblc 
determinations so that the bladder will fill 
without overdistention and be pertodicailv 
etnptiei or to a Y tube arrangement with 
a w’atcr flOed KcDy bottle which allowa man- 
nal filling and evacaiatioD of the bladder ot 
intervals In addition, it is wise to be^ 
nrophylartio chemotherapy to reduce the 
Sianco of inv-arive infectioo rince it li fan 
possible to keep the bladder sterfle oo maltor 
form of indwelling catheter is used or 
-what antibioac is given As soon as the 
bladder regains tone and func^ become 

ertablUbed the 

o™^vb 1 of the catheter i* part of Uw tber 

approach to vMlcal dyifnne 

iieo main areas for tate. 
tion rocognira* TMtirwavs from 

fereoce w^ which mainly 

bladder thSCT£«er''te£!«ea, 


tion occurs wltcnox'cr s-csical or other re 
pdooal stimuli reach a sufficient height to •d 
dsrougb an upper motor neuron reflex tie. 
but os the cKUa grmvs older bladder trab* 
fng aiknvs the ctxebral cortes to evcKije » 
inhibitory effect over this simple « 
so that reflex emptying can be debseo. to" 
Wbitioo is obtainw first during the waking 
houn and subsequently becomes W gt 
teroed that it is present ei%rn dariag t«P 
and cnurcsti ceases. 

In some ddldma, however the tewl™ 
inhibllorv control does not becoaio drv^ 
oped, perhaps as a result of de8ci«it pa^ 
way's or from ptychologio defect, ard tae 
child continues to have iminhibited eont^ 
tioos (Fig. 19) There is then urtoary he* 
quency during the daytime and enuresu • 
ni^L The characteristics erf this , 

bladder are normal or increased 
decreased capacity xvithout r«ldu*5 , 

Two groups are recognized a congous 
group and an acquired one. In the 
group adxninlstraUoa of atropioo 
sofBcient to atropinizo a child. If eSeem'^ 

Is diagnostic of tho uninhibited 
hUdder and, in addition, 1* tberapeude^^^ 
acquired group however which is comp“^ 
of indivi£uils with cerebral or hi^ 
damage is less susceptible to this form 
treatoenL . 

The automatic neurasenlc 
colly results from a complete transects® 
of the cord at a level aberve the 
may alio result from a disturbance « 
supnuegrocntal arc which tfanoia tes ^ 
section of tho cord Tire result is a , 

running from the bladder to the sacral co^ 
tynapsmg and running bad. (in\m ^ 
bbdto The bladder then, i organ . 
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balancing urctJiial rciUtaiKC ugaimt inlni 
N-Cfkal ptavunj For enipt\ing lo cxxrur iIkj 
fi>cffcc<i\t: dctnuor ctnilntcfioiu, ioppit 
racnlod b> tho prcwuro of tlic nUlouicn 
and the lund, niuil o\XTcon»o urdhrul re 
tljtancc. If urdhml rcabtanco is loo higlr, 
retentfoQ of urine \Wll a*»ul{ On ibo other 
hand, if urethral rcilvUmco U too lovs in 
continence occtitj 

Sc\'cral mcawircj have been proposed lo 
dccrcaic urclliral rcablancc, rinec the 
strength of detrutor conlmctkin cannot bo 
aEceted dircctlj b> llvcrap) even b> inch 
agents as tho paras^’mpaUionilmctic drug 
Urccbolinc. 

Pudendal nervo block und section, either 
unilateral or bilateral Ndll cause* partial 
paral)-sis of tho oatcmal sphijocter Trans 
urethral resection of l]>c proslatlc iirctJirj 
especially when definite obstructlvo ele- 
ments are seen with the pancmloscopc, will 
quantitatls'cly reduce urethral rcsUtanco. 
Oftai three or four resections must be done 
to secure a good result since initial over 
athnrifljm can result In incootlneocc. 

The rensorv ncurogcii/c bladder occun 
after interruption of the sensory side of the 
reflex are. Tabes dorsalis, occusioaally per 
Dickms anemia and multiple sclerosis, and 
syrlngDinyielia ore followed by this dysfunc- 
tion- The patient does not know when bis 
bladder Is full becauso tho afferent stimuli 


occurred, Uic object of llvcrapy can only be 
to reduce the anwutit of residual urine and 
Jjoiw for rcium of bladder tone Tlw patient 
sIkhiIU 1)0 imlructcd to strain at each void 
ing and supplement the straining by rrxanual 
pressure on tho bladder Urccbollno may be 
of iome assistance in incroosing detrusor 
activity In very severe eases a period of 
drainage by an indwelling catheter will oc 
casiormily reduce capacity to a more nonnal 
lesel and restore some tone. The funda 
mental disease process should bo treated 
Transurethral resection of the bladder neck 
is of littlo vidue to these ^tients since tho 
bladder neck Is already widely open Section 
of tho pudendal ncr\o, either unilaterally or 
bllaltanllv in certab cases will promote re- 
duced urethral resistance because of partial 
paral)'sis of the normally active external 
sphincter and so Nvill decrease the amount 
of residual urine 

Tho iiwlor mrurogenJe bladder is tho re 
suit of ku of tho motor side of the reflex 
arc. It is most comiDcml> teen after poUo- 
m>‘clitis in adults. Sensation is normal so 
that distention is painful, but m'erdistentioo 
occurs because the bladder Is unable to 
contract as o result of loss of efferent stimuli 
to tho detrnsor If catheter drainage is not 
Instituted overdistention and atony will re 
suit 


ye cut off, so that, after a time, grots over 
distention occurs, which results in atony 
This atonic bladder devoid of motor power 
is tho end result of the sensory defect The 
bladder has a large capacity and urination 
by overflmv during straining- [neon 
tiiieoce often brlnm these patients to tho 
doctor They are ^lo to empty their blad 
den (xily by forceful abdombal pressure 
SDd manual compressioa- A cystometrogram 
'Wild iho\v a low filling pressure wth a 
'Wy large capacity and no coatractiocs of 
sort Cyrtosoopically foe trabeculations 
y® sem The neck of tho bladder is open 
relaW, as are the other porfaooi of 
, external sphincter lx not 

by the atony so that its resistance 
of the retention of urine and 
incoQtlneace. 

vinH. treatment is primarily pre- 

patients are seen early beton 
^ ia destroyed, they can be in- 
to void at predetermined intervals, 
ew tivo to three hours Their 
tcMlivl become overdls 

After overdistention and atony have 


In the immediate care of the paralyzed 
bladder the first aim should bo to prevent 
atrophy resulting from overdistention by al 
Imvmg catheter drainage, second, to avoid 
and repress infection and, third, to reduce 

onownceux 


•uAoen 



MO SIMIATTOM Of 

vw» svvmuHrH* and urns ncnxx acttvity 
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A Ut4AaU TD aWBTVWO N« 

un^ c0MnMCTtoM«.u*tupHmoiUO ouaom 
nujM«.o<OMa IN roftcirui mcommxtt rM^nna 

Figufw SO 


trolled by a fimplo reflex. The lerion# which 
cau*e this lyndiome ore uxuoiiv lajurlca to 
the thoracic or Ivunbax cord which result to 
parsplegiA 

Tlu dlagDosli of dutomaUc ocuroccDic 
bladder retti upon locating the rile ano de 
gree of Injury oitd upon determlniDg the 
typo of bladder which rerultx- The bladder 
empties by reto activity Arirlfl|; either from 
intrinrlc rtimidl from the bladda wall itself 
or from eitrinric itimull which provoke mow 
movcnKOt These potlrntr have t»o real »cu 
utiOQ of vetical filling but the UKreosing 
il20 of tl>o bladder or the urine accumulator 
producer sensations within the abdomen 
whldi they may interpret u a full bladder 
Urination occurs ^vithout warning ar soon as 
the reflet arc is cloeed, by summation of 
a iTei gtt rtimuli. 

Two major tvpes of automatic bladders 
axe recogmred. Tm more usual is the spastic 
lype the other is the so-called nonnai reflet 
ncurogenio bladder The fotmeT ii uaax la 
patients with spasticity of the extremlttcs. It 
iTcltfiticterixed by small capacity with more 
or lets ceridoal mine. Since tirfnatioa Is of 
necessity frequent bectmse of the rpartiaty 
and small capacity urfw.^ h predp^t 
^ locoovt^ent (Fig. 20) Tta gn<J oj 
is a so-cttHed normal reflex aeuro- 
^^^Liddor If this Is obtained, bladder 
t« as high as 300 cc. Vi««al 
^toi^^hladder tg may bo ew^ 
nflticnt opportunity to reach A 


iiritativo fod imeo the- bladder h g porch 
reflex organ with the sensory stimuli teWaj 
within tivc bladder wall Itself both frotatlift 
mucosa and from tl>o muscle ts a sbttdi 
reflcsi. Bladder infection and cakadi iaanse 
the sensory component of the refla tre tad 
thereby cause increased stimuli for ooolrre 
tlon 

A potient is observed over a period of 
mootm and the© reshidied to Icini ulut 
sort of bladder function will remit froa 
these ticnplo mcaiiut*. If spastkity potisti, 
blocking of the sensory nerve impiibo h 
necessary and tmy be accomplished efliff 
bv olcoboJ block or by sectioftfug the $a^ 
roots. Intradural akohol injection of ^ 
lower spinal (xud blockr ad kmg refieies jot 
producer an autonomous neurogenic bad- 
dcT The result is greater capacity sod rda- 
live freedom from the inconvenient renrt 
voiding of the automatic bladder A nuxe 
direct approach is to bioek tb© sensory rood 
of the third, fourth and fifth sacral to 
cut off the sensory cotnpoacnb ariiinf fr® 
the irritable biattder oiid to iolcrmpt tbe 
reflex arc The bbdder is then free ^ rt*' 
and to oiuin a iwttwI enpoeity In a^Q®. 
the Uritalive stimuli aiisinfi from the 
tcrior uicthro aro cut off releasing the 
spasm of live sphincter Thus 
tone is more nearly normal These 
cedurcs may assist patients with auwmst* 
hladdcn to regain alroost normal caatnu. 

The oulonomous neuwfiCHic bbddcr ^ 
suits from section of the caudo equi^ 
conus usually by trauma, but oecasia a^^ 
by inflammatorv lesions and ofttm 
cocgcnital anomalies os meningocele 
spina bifida. In contrast to a IcrioQ 
tne spinal cord above the coou^ • 
through tbo caadn equina leaves 
Autonomous (Fig. possossing . 
DO oubride tefioi ore. It acU 
intrinsic refia arc through the detrow' 


Sensation is diminished and 
reflex stimulus to the detrusor is 
bladder fills against the det^ 

too© and urlnatko is irregular ^ 

pleto. Depending on the degree of rerist^ 
at the vesical neck, the patfeot will b© 
to void Dxjro or less of the bladder oM 
by tocreasing abdominal pressure 
u*e of manual pressure over tbe bto 
The capacity of the bladder may be as 
as 330 CC-, but the residual uxino ti, 
cxHirse, also quite hJ^ 

Treatment of these patfents is directeo 



Neuiioclnic Dladolii 


887 


bjUndug urethral rcititauco ag-ilriit iuim 
\aicsl prcuurc. For cinpl>Ing to occtir the 
hjcffccthx! dctniiOT eonlractUms iupplc- 
menlcd b\ the prc^wiro of the alxlomcn 
and the haiKl, muit o\crcon>c lurlliral rt 
jitLmeu If urethral rciistaruxi ii too hlJ» 
retention of urine Vkill result On iJm. ollHr 
hand, if urethral rckhtmco Is loo low In 
conlinoKc occurs 

ScNTTol meuiures have l>ocn proposed to 
decrease urethral rcsUlancc iliiLt. iIm. 
strength of detrusor contraction cannot l»c 
affected dircctl) b) tlieraps c\-cn Ij> wich 
agents os the poras^'inpaOKimlinctic drug 
UrccboUnc. 

Podcndol Dcrso block uad section cllltcr 
unilateral or bilateral, will cause p^Ld 
paraljib of the cstcmal spliinctcr Traru 
urrtlffa] resection of ll>e proslatic urtlliru 
eipcciall) when definite obstructisx cle- 
raents are seen with the par>cTKlo>copt will 
qaantilaUvcly reduce urethral rcshUnco 
Often three or four ruiccUonj must bo done 
to lecure a good result since initial over 
e nthurfBtm can result In Incontinence. 


occurred, Uic obicet of therapy can only bo 
to reduce llu3 amount of residual urine and 
hope for return of bladder tone. Tlio patient 
sitoiild bo instructed to strain at each void 
big and supplement the straining by manual 
pressure on tbo bladder Urcdujllnc may be 
of some assistance in increasing dctnisor 
actlvitv In vcr> scs-cro ea s e s a period of 
drainage l>y an induclling catheter ivill oc 
coslon^l) reduce capacity to a more normal 
level and restore some tone. The funda 
mental disease process sliould be treated. 
Transurethral nscctloo of the bladder neck 
is of little value to these patients since iho 
bladder neck Is already widely open Section 
of llic pudendal nerve, dlhcr unllatcrall) or 
bilutcrallv in certain eases will promote re- 
duced urethral resistance because of partial 
paralysis of the normally active external 
spliinctcr and so will decrease the amount 
of residual urlno. 

Tla motor neurogenic bladder is the re- 
sult of loss of the motor side of the reflex 
ore It is most commonly seen after polio* 
mvcUtis in adults. Sensation is normal so 


The semorv neurogenic bladder occtin 
sfter intcmjption of tho sensory side of the 
refla aro. Tabes dorsalis, occasIonaJly per 
nidoos anemia and mulUplo sclerosis, and 
*'Tiag[wiyelli ore followTo by this dysfunc 
The patient docs not know when hU 
b full because Uw oilcrcnt stimuli 
^ cut off, so that, after a time, gross over 
^Qitioo occurs, which results In atony 
atonic bladder devoid of motor perwer 
result of the sensory defect Tbo 
““doer has a large capacity and urination 
by overflow during straining. Incon 
oftoi brlna these patients to the 
“ociDc uiey are able to empty their bind 
only by forceful abdominal pressure 
^^ manuil coraprcisloQ A cystometrogram 
show a low filling pressure with a 
’”7 wTgB capacity and no contractions of 
^ sort CystoscopIcaHy fine trabeculations 
The ned. of the bladder is open 
S: « ore the other portions of 

The external sphincter is not 
{. ^ atony so that its reslftaisce 

of urfno and 


that distention is painful, but overdistention 
occurs because the bladder is unable to 
contract os a result of loss of efferent stimuli 
to tho detrusor If catheter drainage is not 
instituted, overdlstentlon and atony will re 
suit 

In the immediate care of the paralyzed 
bladder the first aim should be to prevent 
atrophy resulting from overdlstentioo by al 
lowing catheter drainage* iocoikI, to avoid 
and repress infection, and, third, to reduce 


to three hours Their 
tended become overdis 

overdbtention and atony have 
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the poaibUfty of itono forroation by recom- 
moKling ambulation. Irrigation and a 
fluid iotaJ^a 

in iater care, the establlihinent of iho 
optimum reflex activity mujt be souglit. It 
often occun only after lix nwntlu or longer 

Tejling allows diUercntlation of the au 
tomatfc oladdcT which rcsultj from the 
higher tplnol cord Ictioo, from the autoa 
oroouj budder secondarv to Injury of the 
cauda equina. But the Enol goal Is balance 
and the final question b wfut can tho blad 
dcr do? 

For example a patient with a high lesion 
s^oidj small amounts frequently fib residual 
urine is low but hb capacit> b also low and 
interpretation of the cvstotticlrogram tndl 
cates Q quick \Tilding reflex after snuiU 
increments during filling. Thb b an auto- 
nsatic neurogenic bladder To achieve boJ 
once, the Bladder mutt be calmed by 
reducing afferent wmtatlooJ whkh set off 
the premature reflex octivitv Thb can be 
done either bv decreoring Infection In the 
bladder and removing ftoncs> or by blocUng 
the afferent nerves bv acTid nerve block or 
subarachnoid alcohol hlocL If residual urine 
persists, a transurethral resection of the hlaJ 
dcr neck will reduce urethral nabtance and 
help achieve balance 

For another example, a patient suffers a 
low lesion in the cauda equina resulting in 
an autonomous neurogenic bladder lie 
voids by straining but empties hb bladder 
only iocoraplctelv Interfuetatioa of the 
cystometrogrnm Indicates that tho capkodty 
b good, but adequate voiding pressuro b 
reached cn^ by abdominal compreuion and 
straining. To achieve balance fa thb case 
urethral resbtance must be decreased Pu 
dfriftnl block, interrupting the soraatic nerves 
to tho external spbincto- raa> help More 
often, transurethral resection of the bladder 
neck performed in stages so that total in 
contfaCDCo does not result will achieve haJ 
Qjjce between the reduced vesical pressme 
and the surgicnlly reduced urethral resist 
once. 
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THE MALE 

REPRODUCTIVE 

SYSTEM 


By HENRY M WEYRAUCH M D 


\! WcTEAiwai icoiborf) in a cJStf;:* tc/ilcA nciilct iA Ae 
hUu^ th« Shatccngunk Mowtieiru, one of the meU nnf’et of the Cei^^ 
He became the orjtanUt of the Fffkl Bcptie) Church in thii tJlafie at a teien 
of fifty cenlt a \x*th ThU fini paying fob tiarted him off oe a career « <* 
organUi and choirmaUet vhkh hefped pay Ida iuaton thttnipfi Uakm Cctcff 
and Johne Hopkine Medkal Seftooi. He ftethed hit traiftlHS in genera/ «r 
gery at the PrethyCerian UorpUaJ in Vctc lori, end in lJrotop:y at the Vd- 
cendy of Penmyioanie^ Duke UnkereUy end UniceruJy of Celtforde 
At preeent Doctor \\ eymuch it CfmicaJ Profettar of Surgery ( Urohff) ead 
Chief of the Dtvuton of Vrotogjf at SlSTrfofd Vniteriily SchoU of 


The male reproductive organi coniUt of the 
external genhalia made up of tlx? penis and 
scrota) coDtentj and the iniemal genitalia 
coraptiiing the prottate, seminal v'esides and 
Cowpcri ^di {Fig. 1) 111? function* of 
tbo nulo reproductisQ a^cm are 
1 To produce tpennatatoa 

2. To perform copulation 

3, To produce ai^ secrete honneae* 

The penis, Nrhlch U primarily composed 

of erectile bodies, provides a conduit for 
Uio urethra and serves the important func 
tion of copulation The testos produce both 
ipennatozo* and bomiones Other genital 
structures form the effereot tract by which 
ypeniutaioa are collected and conveyed to 
the QUtilde-tbo epldi^onides vaxa deferen 
tia tnd ejaculatory docti Thereafter the 


spermatoioa 


oie conducted through the 


orcthrn, which serves os a channel for 
sctntDol fluid and urine Tbo preatato 
the leminal x'esidei and Cmvper* glaiw 
play on accessary role in providlDg gJandi^ 
secretitaii which swo as a \'i^iiclo 
lubrication for the passage of ipermatoiot 
There will be dlscussiao, fint, of 
logic condlUoas aEceting the evtemaf go^ 
tali** iTOood of the tatcroal genitalia ^ 
third, of diffuse aboormalitie* which awri 
more than one organ of the reproducthe 
system. These lost condition* may be coo* 
fhied to the reproductive system or rnay 
portidpate in systemic abnoiTnallri 

EXTEfLNAI. GENITAUA 
Although the organs of the external geirf 
tidia are In dose assodatk® they coojti^ 
three onatomio units (i) the penh 
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W4MT ttrr 

Figur4 1 Molo reproductive »>itcsn. 


uretfan (2) the tcrotum and icrotol coo 
tenb ind (3) tbe Inguinil Ivmphatlc lyi- 

ti»Tn. 

PtJilS /OVD URSTHRA 
TTie penis is primarily a Mwml organ* 
>e<Midai^ It encompasses a portion of the 
uretlinL Tne three erectile tissue components 
« the two corpora cavernosa situated 
Qomlly and the corpus spongiosum penis 


on the ventral surface (Fig, 2) The corpus 
spongiosum contains the urethra and is 
capped dlstoHy by the glam penis. The 
corpora are enclosed in fascial sheaths and 
oil in turn are surrounded and bound to- 
gether by a dense fibrous en\'elope known as 
Buck s fascia. This serves os a barrier against 
ertravosatlciD of urine and the spread of 
Infectloui processes Tbe corpora cavernosa 
ore ooeboT^ to the Ischiopubic rami. Passing 
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between and below tlicm, die c-orpu* sr^ 
gioTum furroundi the urethra in its buioous 
citent before the urethra eaten tho oitcTn.d 
kver of the urogenital diaphragm Tho penis 
ii fi\ed to the pubis at iU root by tho sui* 
pensorv Ifgument The lax elastic composi 
bon of the penilo klin permits enormous 
intUmmatory edema and extensive burrow 
ing of subcutaneous blood 

The penis derives a rich blood supply 
from tlic internal pudendal arteries Venous 
dramage is provided by tlio dorsal V'cins of 
the penis which pass throu^ tho prostatlc 
ple\uscs This unusually rich voscuuritv Is 
.dvTantageous in controlling mfcctioos ami in 
favoring wound healing The IvmphaUc 
dminogo from the penis is to tho tup^cial 
and suoinguina] Ivmpb node* tliat from iho 
glaru peals is to the siibiaguinal and ox 
tcmal iliac nodes The lyTTiplialic* from tho 
urethra empty into tlic hvpogastrit Uinph 
nodes. 

Altliough the mechanism of crcctioa is 
poorlv oi^crstood, it U produced Irv rapid 
engorgement of the cavernous bodies by 
blood throu^ psychic and nervous stimuli 
When tho blood wppl\ to the penis is im* 
paired or when tho nervous supplv is donv 
aged tho ability to attain erections ma> ^ 
lost 


ANOvLUoza 

The common anomalies laf the penis are 
phfmorii and those in which the uretlira is 
primarily at fault Anomalies such as absenco 
of penis, doable penis, microtis, con 
genital tendon and transpositkm tho penis 
and scrotum are rarely cncountorod in dini 
csil practice. They ore iJlelv to bo associated 
with severe abnormolitlc* in other ports of 
the body which are incompatible with life 
pesxile anomalies ore caused bv mnldcvckrp- 
ment of the genital tubercle and of tboM 
portions of the urogenital sinus involved in 
the formation of tho external genitalia 
Pbimosss derignates the coodition in 
which the orifice of the prepuce Is too small 
to permit retraction behind the glaai peoli. 
It may be either coosenltal or acquired 
Acquirod phimosk usuidly arise* from faifcc 
ticn and rubtequent edema and scarring. 
Phlmosii predispose* to infection of the 
ptniJ awi pre^ce, to e«n^ 
ca« oiMtraettro of ftc urethra 

IS! 

^ normal sensation from tho 


during coitus. Infection ma} lead to cKs- 
parcunia and difficult) in performing csstai 
Treatment of phlm«ti combts of ctrema- 
clslocu Thu operatHjn should be perfocioed 
during infancy to prevent the dcjcribcd can- 
plicatfoos \V^cn there is marled infatloe, 
prcliminar) dorsal slit is indicated. \t tie 
time of poiormlng circianchioo, U Is lift* 
portont to release an> adbesioai between the 
prepuce ainl tho gUns penis and to be ca 
tain that tlio external urethral ofiBce a of 



at dio time of clrcumciskn 

!i)j>u*padias is a common defcnnrt) of 
tho penis and uretJua in which the anloiof 
urethra terminate* at some point on the oa- 
dcTsurfjcc of tho peUiS, proximo] to the 
normal position ot tho tip cd tho gjaat Em- 
bryologicall) hypospadi^ results froci fas- 
perfect closuro of tho urethral groove the 
margins of which normally fuse fa the mid- 
line to form tho Boor of uw urethra. It hi 
licrmaphxtxliUc rrwnif&UUoQ to whicb the 
urogenital derivatives to the male tend to 
develop toward tlie female side. 

Depending upon tho degree of lnpos?W’ 
dim tin? t>pcs arc designated as b a bnit fc * 
glandular ponilc penoicrotaJ and 

{FiR.0) Tho fuTHiamental defect b to toe 

urcUira and the corpus spoogiojurn vduca, 
excepting in tho balaniUc tvpe prtdoKS » 
shortening of th© ventral aspect of the peo* 
This causes a downward cunoturo of tx* 



3. Typ« of hyp <w c ** hjii », ^ 

tnklp«uicj c. perineal, d.tj^ w— 
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P^/< which ii mtat marked during cn.*ction 
[o^-n 01 chordco (Fig. 3^1) DtOdcncy of 
tho prepuce oo tho wntrul aspect cause* Umj 
donol portion to bo proniir>cnt giving a 
hooded appearonco (Fig 3d) 

Although balanitic hypospadUi Ii largely 
ai>mptomalic tho other t>’i>c* lead to dlin 
cuifj Id urination duo to Uh? abnormal loco 
tioo of the evlcmal urethral orifice and to 
difficulty in coilui caused b> chordcc. Slnco 
tho defect is confined to tlw anterior urethra 
there ii neither dcficicnc\ of the urinary 
iphineter* nor Incontincnca 
Diagnosis b cstablbhcd by Insixjclton of 
the QteraaJ genitalia. It b OCTUrionaJlv dilB 
cult to distinguish simple h)’pa*padiai from 
bemaphrodilbm without biops> of the 
gonads. BUatcral crvptorchbm may be pre* 
ent and complicate the dlnlcnl picture 
Tho treatment b surgical— to enable the 
patient to urinate and to copulate in tho 
nonnal manner A* a general rule. disubiJlly 
b so slight in the baJ^tic tvpo that treat 
roent b not required Surgical treatment of 
the other type* coosbti of correcting tho 
chordee b> cxdsioo of fibrous tissue and 
constructing a now urethra by pLutlc opera 
turn. Circumciiion should be aNXiIdca in 
Inpospadiai since the ildn of the prepuce 
Often prove* useful in surgical corroctiOD 
of the anomaly 

Epapadias b a congenital absence of tho 
uppG- wall of the urethra at some point 
l*o^ainai to die ^ans >vhich Wii a “spade 
oke appearance. It b an inevitable counter 
port of eatroph) of the urinary bladder In 
the male, \vhCT it occur* alone it may be 
®oridered os a mild exstrophy Although 
epispadias b modi less common ^h^n hypo- 
i^dlas it is more disabling The usual rite 
of the urethral opening b at the ebdomino* 



penile junction (Fig. 4) There i5 commonly 
an associated defect of tho urmory sphinc 
ten uhldi causes urinary Incontiuencc 
Treatment U surgicaJ by plastic repair of 
the penis and uretnra-to correct urinary in 
contincmeo and tho inability to copulate. 

Tbauma 

With tho exception of parapbimosb in 
juries of the penis ore eAtremely rare. Self 
mutilatioa, such os contusion from pressing 
or pinching during masturbation, or strangu 
lation from forcing the organ into tho nec!k 
of Q bottle or other firm constricting ring, 
accounts lor many Incised or gunshot 
wounds may lead to profuse hemorrhage. A 
severely Injiircd penb wdH usually heal 
prompUv if immediately sutured When tho 
penile blood supply has been completely 
severed the organ must be omputatEd 
Parapfumosb is a condition in which the 
prepuce when ooce retracted behind the 




Ffgur* 5 Iletbodf o£ nunuol redacUoQ of p*i»phtiiM*ii. 
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glam penis cannot bo replaced in iU normal 
position. It is freouent in the uncircutn 
cised, particuiaxW during Infancy Infection 
of the prepuce Mcdlsposcs to devo5opniLHt 
of this obnonn^ty Cotutrictinc rings of 
skin may lead to vascular occlusion and 
fuperfichd thrombosis or gangrene Tlxi 
glons penis is not ailcctcd bemuse of its 
hjdcpemlcDt blood supply tlirou^ the cor 
pus spongiosum- 

Paranhimoiis can usually be reduced nun 
ually (Fig. 5) bjaluropldasc being flrft 
injecteo into the subcutaneous tissues In 
chronic coses and partlciilarly when infec 
tioa is marked, dorsal slit of the prepuce 
may be required. Circumdiion ilioulu b<. 
carried out when the inflamnutorv reaetkOJ 
has subsided. Of chief importmcc is pto- 
phvlaxii performing drttimciskra when tbo 
prepuce is tight or redundant and caution 
ing mothers in the care of Infants to asolii 
leaving the prepuce in the unrctracted post 
tion. 

Dulocatioo of the Penh results from sc 
vero trauma in the crectifo state There is 
osually associated rupture of die urethra 
The penis is Inverted and disappears fnto the 
scrotum or the adiaceot tissues of the tn 
guinal or suprapubic region There cru) be 
considerable swelling from subcutaomui 
beinonbage and urinary o\travasatkm \ix 
immediate attempt should bo made to re 
store the penis to its normal position and 
urinary diversion tbould be penormccL 


Asldo frcKn the >“enereal infections, whicb 
rarel) constitute a surgical probiwn. the 
pesils is relatively immune to Section The 
abundant blood supidv is helpful to coov 
bating pyogenic Infectloas such as ceDulitis 
crysipews and furuncles Noov-cnmeol tnfec 
tloni of the urethra are usuall> secondary to 
obstruction or urethral instrumentatiott. 

pQsthuis, Balanitis, Balonoposthlda. Bal 
anitis is infijumnatioa of the glow penis 
porthitii of the prepuce tbo cembiarf to 
flnmmfl torv leskw is known os balanopoatbl 
Us. These inflammations ore usually enusod 
by retention of secretions and baderia bo- 
nJatb a redundant prepuce. 

L^y;ad signs and symptoms vary aecordtog 
to Ito K«rity oaolDW of tlw 
Th* MlIiKt uKwUy complalM of 1^ Itcli- 


posthitis \Vhcn the hifcctioo is not t cen- 
pUcation of gonococcal urctlmtis os odw 
sncciSc disease the treatment h rouUas 
Gleaming and dntog of the Invohrd ss 
faces. In acute infection the type of baciem 
is determined by smear and culture and rp- 
proprialo anlibacterlal agents ire admlab- 
Icml In infections th^ resist treatment i 
dorsal slit is perfonned to facilitate draioagB. 
\Vhai tho acuto process has receded drew 
dskm is usually imlicaled to prevent reoir 


recce. 

Herpes Progcniuiis is a common leiicB of 
the penis caused bv a >^ 15 . It is Quaitot 
hv groups of vcsidcs on tho surface of the 
^aos or prepuce along the distributiQc d 
the dorsal penilo netve. The krioos ire 
similar to herpes cUe^vhctCv They appear at 
small, superficial red spots which becnos 
vciictilatal and rupture leaving wperfictil 
ulceration, \liid itching and homing are the 
chief symptoms, Ixcal cleansing snd tie 
application of a dusting powder such ts 
xtoc sUsamte are boIpfuL When the 
U redundant, circumdiioa is Indkated for 
rccoTTcnt herpes. 

Conti) lomau Acummaia. usually kao*it 
as ^TDCTCol warts, are soft, paioleii, cas^ 
flower Hko gro'vihi which oppeM 1* 
prepuce; glons penis and winiio 
keent urethra. Tho losko is aggmvalea br 
secretions and dampness A r edun da n t ^ 
poco Is usually tbo chief prcdlrposing »> 
tor Despite ^>6 comnioa name 
warts arc not contracted semaDy Lw 
herpes, they are caused by a vims, vx 
lesions aro usually nutDCrous and vaq^ eq 
» lz© from a few millimeters to a centtorier 
to diameter Occasionally they atUla ti©- 
raendcus size. 

In treatment, cleanliness and dryness 
the important factors to prophylas^ 
pre^'cnttog recurrence. For this reaso^ 
curadsion Is helpful Ooco 
losioGi can usually bo eradicated to 
application of 25 per cent podophyllln m 
castor oil Care must be exerdsea to svwa 
application of tbe drug to untovolved 
tio^ of the skin and mucous membfaive. m 
resistant cases, dectrofulguration pcovei et 
fectiva 

CavemosiUs Is an infection of the 
bodies of tho penis, tuually secondary to 
acuto gonorrhea or acuto ncqupeciBc 
thritis. It may compiictte traania, **P®“*T 
with urtaary cstravosation, and ® 

«»ne systemic diseases such as Icukanio- 

The condltioa is evident os a 
doratod area fa one of the cayenions bodies. 
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The urethra may bo comprcucd causing 
difficult uiinatioo. OccasionalI> cflvcmositif 
kadi to priapism. Ulo periurethral absew*. 
a ca\-emoui abscess ma> rupture into the 
urethra. Treatment consists of specific ontl 
microbial therapy aiKl Indilon and drainage 
in resistant cases. 


Neoplassis 


Cardnoma of the penis, the usual ma 
henant lesion, comprises onl> 1 per cent of 
aUcancen of the urogenital tract Such com 
mon siin neoplasms os nmi, heman^ma 
and papilloma offer bttlo cllntcal dliflculty 
since local cxdsiaD provides both the ding 
Dosls and definitive treatment 
Carcinoma of the Penis usually develops 
in men over fifty >ean of age. CircumcistoQ 
in infancy grants almost complete immunity 
Clrcumciiian later In life is valuable but 
decreasiDgly so as the patient bccon>cs older 
These consfderatkms suggest that the cxdl 
tog cause c^>erates over a period of many 
>-eflxs, apparently coolributea to by preputial 
secretkiD (tmegtna) and/or cbremic bac- 
terial irritatloa. 

Most of these carctnomoi are composed 
of squamous cells. They may be divided into 
the verrucous and ulcerated t)'pes. The 
papillomatous may originate from coodvlo- 
mata acumituta and tend to grow quite large 
ahhou^ they are less invasive ana are of a 
lower grade of malignancy rKnn flat, ulcera 
tb-e types, hlctastasis is diicfty by vray of 
the lymphatici so that the inguinal and 
femoral lymph nodes most be carefully ex 
amined in every suspected case. However 
it must be determined by biopsy whetber 
®largement of these nodes Is caused by 
secondary Infection or carctnomatous in- 
vasion. Distant metastasis from carcinoma of 
the penis occtui late, if at alL Since a por 
bon of the lymphatic drainage of the 

direi^y to the pelvic and iliac lymph 
these nodes may become involved 
Invasion of the superficial fri giiirei? 
lymph nodes. 

Symptoms consist of the pr esence of a 
Painksi, slow-growing lesion, most frequent 
® tne pans penis, which may be obscured 
<2Ji rrtundant prepuce. Persistent ulcera 
^ and the presence of a discharge are 
ewQ^n complaints--a sore which does not 


Differential diagnosis must bo made 
ksioni of the penis sud 
and chancroid Cardnoma Is 
by a positive serologic tesi 
^syphflii. Diagnosis U estahlishedby hi 


With the use of local anesthesia, a small 
wedge of tissue is removed from non ue- 
ciDllc tissue at the edge of the ulcer 

Id the treatment of cardnoma of tbe penis 
surgical therapy remains the method of 
choice There is still disagreement as to the 
roost appropriate typo of operation, as to 
whether amputation of tho penis 2 cm. 
proximal to all visible and palpable evidence 
of die neoplasm suffices or whether this 
should be combined with extirpation of tbe 
inguinal, femoral and pelvic l>-mph nodes. 
Radlotloo therapy provdously employed in 
treutment, has proved ineffectual and bos 
been largely abandoned. 

Carcinoma of the Mole Urethra is a rare 
form of neoplasm, usually of tho epidermoid 
type. It lends to slowing of the urinary 
stream, hematuria and a urethral discharge. 
Differentiation from urethral stricture is cs 
tablishcd by biopsy Treatment consists of 
radical surgical extirpation. 

SrzciAi. Disxlases 

In addition to conditioos of Imovvn eti 
olo^ there are some penile lesions of idio- 
pamlc or protean manlfestationi. 

Piasuc iDdunuon of the Perns (Pey 
romes Disease) is a commoD lesion of the 
fibrous cov’crlngs of the corpora cav’emosa, 
ustially involving the doml aspect and la- 
(ercuvTrnous septum of these b^es. It ap- 
pears as a painless plaque of fibrotic tissue 
similar to keloid formation and to IXtpuy 
trens contracture of tho volar tendons of 
tbe hand. The incidental finding of a firm 
area in the penis may call attention to the 
lesion. As it progresses tbe fibrotic area 
limits erection The penis remains bent in 
tho direction of invt)K-ed area. This leads 
to difficult coitus and sometimes predudes 
penetnUion, erection may be accompanied 
by pain. In most instances the dcronnlty 
progresses slowly and is subject to long 
periods of remission regordlexi of whether 
or not treatment is instituted. Spontaneous 
regression occasionally occurs. 

Diagnosis is establlibed by pal pation of 
tbe slraft of the penis. This rovcob a well 
defined plaque of firm tissue, usually located 
in the midline of the dorsum and near tho 
base of the organ. Occasionally it is placed 
diitally or btoiUly or deep between the 
corpora cavernosa. Occasionally x-rays re- 
veal areas of cnlrtflratinn in tbe area of in- 
volveroenL 

Numenxis forms of treatment have been 
advocated and their mult^Udty bears evi 
dence as to tbe ineffectiveness of aH 
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Of reputed vahtc arc i ray or railJunL, 'ita 
rain E, ultroKmlc wave tnerapy and lojcc 
tion of die fibroHc pLquo with h>drocortJ 
lone Surgjca] eitirpation of the plaque ii 
usually unsucceisfid linco evdsion lends 
to increaio rather than to eradicate die dc 
fonnity Although fa most cates the etiology 
is uoknowo in some instance* Ptivronip* 
disease arises os a sequel of truuimu 
PriapUm is a rare alfiiction manifest fa 
profoDged painful erection of the penis, un 
nccorapanied bv sexual desire In most in 
stances the etiology b ucknov\-n Soinetlmes 
there oro specific came* such as imiuion of 
the base of the penis bv carcinoma of the 
prostate, penis or urethra, trauma to tlm 
corpora or some neurologic disorder such 
as Injury to the spmal cord Spontaneous 
detumescence raav occur 
Treotroent is notably ineffective fa the 
early stage* of the tiaidilloo the u*c of 
Dicumaro! or heparin may be valuable in 
preventing throrabosis Aspiration of the 
cateinou* tinuKrs with a large bore needle 
or open drainage through incision ha* been 
employed svith questionable rwulU I ruler 
spkuU anesthesia manaal cNprcssioo of thick 
coed blood may provide temporarv relief 
In a large ranportka of prolong coses 
priapism is followed bv the lou of power of 
crertion- 


scfioruM 


The scrotal sac encloses ih« teste* epi 
didymide* and structures of the spermatic 
cor^ Under the corrugated sUn be the 
dartos fiben within this layer are thrw 
fascial lay’crs derived from the abdominal 
wall during testicular descent. The scrotum 
is divided into two compartroents fa o sep- 
tum of coacectiw tissue. It not onlv nipports 
the t£ 5 sticles but, by relaxation or cootrac 
tion of the dartos, help* to repbte thetr 
environroenlai tempefatufo Tl^ arterici 
arlso from the femonih tateroal pudnuJoJ 
ana inferior epigastric arteries The wins 
arc paired ivith tho arteries The Ivmphatici 
dmln into the superficial inguinal and sub- 
inguinal lymph nodes 
qije diagt^i* of nvat scrotal masses am 
be mode bv careful palpation and identifica 
' ' -■ — cture combined vdth trans 

id ocoasionaIl> by radi 
doubt retnaiiis esplotatloa 
ntav be sitnpK and safelv 


ot eocn SUV 

ninotion, « 

ipb> 'Vheo 

he scrotum 


ASOSIAUM 

I ^tlM of the scrotum are usually as- 
to Cto p«. ot 


tlw reproductive system. The roost cocnacB 
oro a bilobato scrotum resulting from anrst 
of fetal dovek>procnl and failure of nnfcn cf 
U« lateral halve* along the lino of the oe- 
tUaa raphe Thb results fa the forroatioo cf 
a scparalo pouch for each testicle, frequctidy 
associated with perineal hj^ospadk*. Uha 
there is ectfvgcaital absence of tho tejikie 
or crvptorchism, tho affected side of the 
scrotum falls to develop. 

Tjivusia 

Although scrotal injuries arc few tnom* 
is os-casiwiaJh sustained by Utls, bfcwi ct 

r ihot wtKmdu Id anv pCBetratiog injon 
chief concern is whether there ha been 
damage to the scrotal cootents and whrtiw 
onv foreign material lus been introduced. 
Such uoumis should bo pioraptlv derided 
and tetanus 0111110x10 administered \s » 
general rule a compression baodagfi wfl 
check mild hemorfha^ but arteriai Weeden 
require ligation and unless tills i* prciD{idT 
evocutrtJ a Lugo scroLiJ turmatom* wDl de- 
velop. The scrotal skin has a Luge ap«^ 
for regeneratjon and its te« doc* net utuaih 
require skin graftiog, although in rec* 
structiOQ of tho fccrotura, the teiticle* buv w 
failioil) left fa a bizarre positwo. The 
enco of urmarv cdravasolion, as 
coincident rupture of the urethra, deroaDcfa 
definitive IrcjLmouL Serious InfecUco nuj" 
ensue unlcM the urine is diverted, jaotw 
drainage of the favoK’vd tissues inititutfu 
and appropriate antimicrobla] agent* adatfa- 
istcred 


fa-TECno-v* 

Most fafcctioas of the scrotum am s^ 
ondorv to infection of the testicle urethra 
or rerluin or to urinary evtravusatkjrt 
ccDuhtis and furuncukais arc shnUsr to 
these infection* elsewbero on the thin su 
(ace 


Spequ. DanAiJt* or Scsoruu 
Scrotal Edema. Because of the laritv of 
til© iCTQtol «Un and sobcutancooi 
edema may procres* to startling dimensksis- 
The penis mas be simllirh invoK'cd and so 
dislocated by invagination as to caose inW 
fcr«n£?e with xuinatk». Jf tl«j unn o i* 
charged over the scrotum the skin 
macerated, predisposing to fafectfao 
ulceration Sautnl edeM a 
sociated with cardiac or renal dUcaie, bi^ 
dyscrasia or abdominid Ttcopiasro* whlcn 
Interfere with venou* and Irmpbatic retunt 
On thfi other Ivmd, it nr, 'v-oadarv 
infection of tho (csUc]r 
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structure- Treatment of scrotal txlcma con 
slsti of a high scrotal support while ilcfini 
li\T 3 treatment is bdng applied to the pri 
nuiy cause In the obscncc of complicating 
Infectfciti, sureicaJ drainage Is unnecessary 
and cootralmlicatcd because of the danger 
of producing cellulitis and bacteremia 
Elq>haniia5u Is a chronic disease caused 
b\ interruption of the Ij-mphalic drainage 
^ the scrotum lending to h>-pcrtrophs of 


the stin and edema of tl»c subcutotveous tls 
rue with tremendous enlargement of ll»c 
affected areas. There arc two forms the 
Qonfilarial and the filarial, wlUch is limited 
to tropical and icmltropical regions Non 
parasitic elephantiasis rruv result from ct 
ddoQ or postoperatis e sclerosis of the In 
giiinal binph nodes into which the scrota] 
hmphatics drain parasitic elephantiasis is 
common in mans Aslan countriei, cspeciall> 
India. The coodiUon results from Infection 
with the nematode Wucliercria baruro/U 
an organism which utilizes two hosts man 
ajad certaon mosquitoes, to complete its life 
c\xle Filoria arc blood borne to the Ivm 
piutics where thrv Interrupt drainage of the 
regional Kinph nodes 

In depnantiatii the scrotum mnv enlarge 
to such an estent as to reach the lev'el of tnc 
Imees or even tou^ the ground as the pa 
tient wallx Tbe tissues have a braw*DV haro 
ness attnbutable to fibrous infll tmHnn and 
h)~perplasla of the cutaneous tissues which 
become coarse in testure. Since tbe cutane- 
ous blood supply is preserved gangrene 
seldom develops. 

In the di^CTential dta gtwrti it is im 
portant to recognize that pvogenlc tnlLim 
nutloo of the scrotum and urinary ei 
trava tatl Mi mav simulate elephantiasis 
Aside from treating tbe prinjarv 
if it is recognizable, treatment of ele 
phanhasls consists of plastic excision of the 
Krohim, preserving the testicles, which ore 
unaffected by the lesion. 

&ro^ Gangrene Is caused by interference 
wltb the cutaneous blood supply of the 
•CTotom. It mav result from any one of sev 
cleanses (1) infected wounds (2) 
P^other^ or mechanical trauma without 
(3) any conditloo sudi as cardio- 
^ diteto leading to scrotal edema (4) 
diseases such as diabetes whl^ 
K. tafe^ (5) nrinar> 

With secondary infection 

Is made by Inspection. Gan 

•^dn show a purple dark 

^n or black discoloration. Treatment con 
ot appropriate antimicrobial tiierapv 


when there is complicating infection to- 
gether witli excision of gangrenous tiisuev 
Indslon and drainage prove inadequate 

Ntopumu 

Neoplasms of the scrotum are extremely 
rare Although a few benign tumors sucJi 
as polyps fibromas adenomas, llMmas and 
heman^omas have been reported a maJig 
nanl >1^ neoplasm chlmncif-strceps cancer 
liolds chief clinical InteresL It Is occupy 
Uooal, being associated with prolonged cx 
posurc to Kictcrial or chemical products 
which contain carcinogens. Some sensitivity 
of the sltio in persons of fair complexion 
ma\ be a possible contributing factor Path 
ologicallv this carcinoma has many of the 
charucteristics of carciooma of the penis 
Treatment consists of wide cxisioa, with 
rcmov'ul of one or both testicles m advanced 
stages of neoplasm. As In carcinoma of the 
penis radiation therapy is ineffective:. 

TESTES 

The testes ore two ovoid, tunic-covered 
organs, suspended in the scrotum by the 
spcmutic cord. At the upper pole of eaej) 
is a small pedunculated l^y the appendix 
testis. The testes are endo^ in a den^ 
fibrous capsule, the tunica albuginea, whicji 
fonns into fibrous septa that penetrate the 
glandular structure, converging at the hiluxo. 
Between the septa are the ipcnnatlc tubul^ 
which produce and conduct q^ermotozoa io 
the vasa efferentia and thence to the epi- 
didymis (Fig. 1) Within the framework <jf 
the septa are the interstitial cells of Leydlg. 
These cells elaborate an androgenic hof 
mone which influences seviial developmeijt 
and activity Poiterolaterally the testes ai-e 
attached to the epididvmides. Elsewbei-e 
they ore finnlv covered by the tunica aj 
buginea which forms tbe visceral layxr tjf 
their Inv'esbnent b\ the tunica vaginalis 
testis 

Tbe blood lupplv to the testis u closeh 
associated with that to the kidney becau^ 
of a common embryonal origin of the tw-o 
organs. The arteries to the testis the iii 
tcmal spermatic, arise from the aorta below 
the renal artery Tbe venous return f 5 
through tbe pampiniform plexus of the 
ipeimatic cord to the spermatic vein. Op 
the ri^t the spermatic vein enters tbe veqj 
cava below the nght renal vein, on the left 
It empties into the renal vein. The long^ 
blood column on tbe left with Its Increaseti 
hydrostatic pressure may be a participating 
cause of varicocele. ^ 
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ANOMALOUS LOCATION 




Tbe lymphatic draioage from the testii £i 
to tbe common iliac arid lumbar }^pb 
DCPiie*, which in turn comimmicaUr with tno 
mediastinal and sopraclaviculor chains, an 
anatomic anmnflemcnt iaUroatcIy coaccrned 
with tbe spread of carcinoma of the testis. 

The testicular nervei ate from the aortic 
and renal plsxuiei b> way of tbe spermatic 
cord. Because of the intimate connection of 
the spennstic, aortic and solar plomses 
jhdomlnal pain may bo produced bv tiauma 
to Of acute infectioo of the testicle. 


Ano^ialto 

Of the congenital anomoUes of the tes- 
ticle. flDomaloaj locatfoa li the most fre- 
f-rvotorchlsm much more so than 

^ “SSSrf oae o, bo* or 

S dxpltottoo 11 « r»« 

^ Tb,“JSdbl. K. brted In 

Figure 6. 


CryptorchUm, or ondcscroded 
the most common of all anomaKei of oe 
male rqmxluctlvo ij^tera. The ^ 
notes the existence of a hidden testicle. 1 
iocalioD may be any place along co^ 
of nonnal descent— Intra-obdondnal. 
or prepublc (Fig 7) la many 
testes do not descend nonnaliv 
birth. In some they descend only dora^ 
mating season in others thev remain in 
abdominal cavitv at all times. In ntaa 
testes are usually located in tbe >csot^ 
blrdi, but in some imtanccs descent u 
layed and may occur at any time °P. 
puberty Occasionally tbe testes 
ing In tbe scrotum at some times and aw^ 

from it at others, being retracted during 
nr ru'rvrvitt bv SSn SCtiV® Cr6®SS* 


teric rofioL , 

Tbe cause of cxyptorchism is obsc^ 

A few cases (less than 15 p« „ 

the result of eodoertoe dysfunction, succ 
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bypopltuttarimu At ono timo mechanical 
ficton wtaTJ coiuldcrcd to bo tho caiuo; In 
recent yean more cmphoiU Ii being gl\‘cn 
to on fnenpaefty of tho testis to respond to 
nonnal itimulL Tho disclosures of testicular 
biopsy indicate that there Is Inbcrcnt tes 
ticular deficiency \vblch may bo the cause of 
arrested descent DJopsy hiu shown that In 
undcsccadcd testes th^ ll folluro of tubular 
devTloprocnt which nonnally takes placo 
after ^ ago of ten >‘eart. This hillura is 
ohsm-ed e\-en after orchlopoiy 
The chief diagnostic signs of ciyptorchism 
are absence of toe testicle from the scrotum 
and tutdev’clopmcnt of the empty scrotal sac. 
If these findings ore complemented by tho 
pajpatloo of a testfelo in the Inguinal or 
pepublc region, tho diagnosis Is established. 
Houev’cr If the testicle Is In the abdomen 
and cannot be palpated, ayptorchism must 
be di&rentlated bxxn agenesis. As the tes- 
ticle is palpated in the inguinal or 

abdomen, the patient may fed the typical 
»«isatlon of the testido bdng comprised. 
The examiner should have warm hands, 
make certain that the patient Is fully relaxed 
and conduct the ^rarntnaHnn (u gentl) as 
possible. ^Vbea there is dcnibt, the 
tkn ihoold be conducted on more than one 
occasion. The dlfferendal diagnosis must ex 
cbde migrating testide, the condition with 
^lich it is most likely to bo confused. When 
the patient li rdax^ cnth though a mi 
grating tertli has bera retracted into the 
in guin al carnal, It pan xuuolly be “milked" 

C CT O P 1 C 


into tho scrotum-a maneuver which cannot 
bo accomplished with undcsccndcd testis. 

In cryptorchlsm androgens oro secreted, 
but spenns oro not produced As a result, 
tho adult ^vith bilateral cryptorchlsm yields 
on ozoospcrmalic c^aculato although Ke has 
normal libido and potcntla. Most odults with 
unilateral cTypiorthism ore normally fertile. 

Pain in on undcsccndcd testicle usually 
signals the onset of some complication such 
as inguinal bemlo, torsion of the spermatic 
cord, inflammation or neoplasm. The irr- 
gulnal testis is relatively fixed and is more 
easily inhircd than the mobile scrotal testis. 

In all types of undescended testis tho in 
(ddcnco of malignancy Is about thirty threo 
times more than for the scrotal tes^ the 
intra-abdominal testis bdng four times more 
vulnerable than the Inguinal one. Orchiopexy 
docs not Iciscn the Inddcnce of neoplasra. 

StDce the processus vaginalis proesdes the 
tesds in its descent, it may reach the sorotum 
Independently and rciiialn patent, oven 
when the totis remains in the abdominal 
cavity Tho condition roust bo recognized at 
operation so that tbo sac con be obliterated 
and the danger of dev'elopment of a heniia 
alla>cd. 

For tbo treatment of ayptorchism, cbori 
onic gonadotropin may be used in on at 
tempt to produce descent Small doses of 
testosterone propionate ma> n1v> be gtvm 
etther alone or in comblnati^ with cborfonic 
gonadotropin. If there is hypothyroidism, 
uiyioid extract should bo given In doses 

CRYPTORCHID 
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conuncMurnto witb the degree. In aitcwing 
tlio value of hormonal therap> It must bo 
recognized that nonnol dcicent ma> taLo 
place up to the time of puberty 

If dciccnt fails to occw spontaiKwujIy or 
following hormonal therapy three oltcrrut 
tive* are poufblc continued observation 
orchiopexy or orchiectomy The stated ob- 
jective* or treatment arc to produce fertility 
eliminate a potential focus of malignant do 
generation, correct an associated Inguinal 
ncrala and for coimctic effect Unfortunately 
operation rardy if c\‘er restores fcrtlUly 
and apparently it doc* not reduce the loci 
deuce of cardnoma. One questionable re- 
puted advantage is tliat after orchiopexy tho 
tottii i* In a better location for obsmation 
to detect the earliest change* of rruligaanev 

In attempting to promote spermatogenesi*. 
some obse^’crs advise that orchiopcrcy bo 
performed before the patient reaches the age 
of five years other* thinb that ten years is 
sxiIBdently early There t* oeneral agreement 
that the operation shonld m performed be- 
fore the patient reaches pubc^ 

Orchiectomy Is iodientesi at the time of op- 
eration when it is found that it 1* r>ot pos*j 
ble to bring on uodescended testis irtto Uto 
scrotum, providiog the opposite testis is 
present and normaliv locBtcd in the scrotum. 

Ectopic Testis. In rare instances Uh) tes- 
ticle lies outside its line of normal descent 
Vicarious eaaairrioa uruallv tales place after 
the testicle ha* emerged from the inguinal 
canaL The most common site is in the super 
fidal inguinal region, less common are the 
subcutaneous tissue* of the perinced and 
femaral region*. The peallo position ii ex 
tremely rare (Fig. 7) 

Diagnosis i* made by palpating the cc 
topic testis In its aiKBTHUoui potition- Treat 
ment i» surgical, placing the organ in the 
scrotum. 

Tn ffidmtaely rare case* the testis 1 * lo- 
cated in the true pelvis, having straved from 
the normal path of descent brfore entering 
the inguinal conaL This condition usually (i 
discovered onl> at necropsy 


TiuostA 

Becauie of thefr roobCity and the pro- 
tection afforded by the pelvic arch, tb® teste* 
are seldom injured. OccasionaDy straddle or 
wrforatlnR InfaTie* lead to contusion, lac 
^SSTlSncture or dislocation E^viua 

aZpbyaHictaVJ.h>^Or^cmm 

ire prepired by 

^g«l compnmi® of Iho teUde. wlti 


resultant atrophy Trauma to the tetidc, 
even mild, may cause crxcruclollng pala re 
fared to the abdomen, assodal^ ski 
nausea and vomiting, faintness said dud. 
On rare occasions a severe blow to the 
saotum dislocates the testicle into the abdo- 
men or tho subcutaneous tissue* of the Tynfa 
or x>crincuin. Diagnosis is made oo the badi 
of tho history and local signs of iajuty 
Operation Is indJcaled for evaoutico rf 
blood and to replaco tbc dislocated oigis. 
Penetrating wnunds require sutarc of the 
tunica albuginea and scrotal loccratioQS. 

Tonlon of tho appendix totii h pri- 
marily a prepubertal condition. The caweh 
unknown, ft leads to ciquisfto testfeuiorpas 
and icndcTDcss on pal^tioo In the tuff 
stages tho dbmosis con sometima he o- 
tabiisbed by palpation of tho tiny iadontel 
body later with edema, diagnosb nay net 
be made until operation The cooditioc h 
frcqucntl) mistaken for torsion of tho ipw 
ronlic coi^ or ocuto epididymitis. Treataid^ 
is operative-CTcUioii of the affected *E¥®‘ 
dix. 


LSTOTTIONS 


In cootjast to the epididymis, wirich h 
ujualJj invaded by p>’Ogenlc bacteria, the 
testis is usually invadca by viruses. Thi* ex 
emidifie* Cabots doctrine of the preperea 
soil Much ULe many vegetable* 
quiro a certain soil for growth, bacteria *i» 
viruses require a portietdar cellular envirco- 
mont Bacterial orchitis almost ahvays 
sent* an extension from infection of me 
epididymides. Only in rare instances, 

Ing bacteremia, do metastatic foci 

in the testis without first infecting the ^ 

dJdymis. 

Of the infcctioas, mumps orchitis b c*** 
frequent It rarely develops before puberty 
but complicates epidemic parotitis to 
fifth of male patients beyond the 
paber^ It be^ns four to six days after 
onset of parotitis, in most Instance* h 
lateral and cause* fever 

Physical examiaation reveals on coiwg®*^ 
tendCT testi* Differentiation is nude from 
acute epididymitis by a lack of toduratto » 
the epididymis and a sharp sulcus 
the testis nrom an inSamed epididymis- 
testicle Is not elevated, a* it is in lorston w 
the ipcrmatlc cord. Clfnirai evidcoce ^ 
parotitis or of systemic viral infedioo 
the difl gttorif T jw common than niumP* 
orchitis Is orchitis complicating smailpo* 
varicella, measles inftaenia dengua 

fover 
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Proph>’iaxii consitli of keeping pallcnU 
vk-ith v-lnil Infcctiooj In bed during tlw acute 
nines*. Trcatiucnl U iMnptomatlc clc\’alloo 
of tbc scrotum and titber w-ann or cold ap- 
plications to rdics-c pain. Surgical Incision 
of tbo tunica albuginea has bcCT advised to 
pnntsnt atroph) particularly In bilateral lo- 
dnni Estrogens and cortisone havt! been 
used u-itb some favorable results 

Although the testis retains Its hormonal 
function the testis usuall> atrophies and 
Spermatogenesis Is usually terminated by 
N-iral orchltii. 

Tuberculous orchitis is usually secondary 
to tuberculous epididymitis. Syphilitic or 
chitli has been rendered a medical curiosity 
by the modem trcatnxaat of syphilis In the 
countries where this is possible 


NEOPtASStS 


Fortunately tumors of the testis are un 
common, for they are ono of the most don 
geroQs fomu of malignancy in the mote. 
The onset Is insidious, growth is rapid and 
earl> metastasis is frequent Whereas rtcariy 
aH turnon of the epldidsmis arc benign, 
nractlcsdly all tumors of the testis ore ma 
Ilgnant Testicular neoplasms compriso from 
1 to 2 per cent of all malignant turnon and 
account for about 3 per cent of t^ moUg 
nani conditions of the male urogenital tract 
Although their age range Is from infancy to 
old age, most are found fa patients during 
tbo ages of greatest sexual activity twenty 
to iorty years. 

Testicokr tumors arise from totipotent scs 
ceQi capable of reproducing any of the 
tissue dolved from the three primary germ 
layox. Altbou^ Indicted by many os a 
^nse, injury nothing to ao with initial 
fag a testicular neoplasm. It may f^ll atten 
tfaa to an existing tumor Tbo cryptorchki 
tostii U more likely to be the site of a neo- 
pfara than is a narmally descended gonad, 
iftiie patient has bilateral cryptorchld testes 
carcinoma fa one, there Is such a high 
^dence of carcinoma fa the opposite testis 
labout 25 per cent) that bilateral orchiec- 
famy is Justified. 

Testio^ tumors may be placed in any 
(1) lemlnoinai. (2) 
( 3 ) lOTtoiiuu and (4) inter 
*ntial cell tunwrs. 

commoo and less ma 
^ ^ radio- 

^ * lower fad dence of metastasis 
mortality rate. Tumor, with a 
relUar pattern may be either 
“^*=“^100108 or chorioepitheiloma. They 


lend to tavado near by structura and U? 
mctostaslzo early Teratomas arc bizarre 
neoplasms which contain difierentiated adult 
structures such as bone cartilage, brain, 
skin and organs resembling teeth and hair 
Interstitial ^ tumors comprise less than J 
per cent of testicular tumors They aris^ 
from Lej-digs cells to whicli they are cy 
toiogically similar In general, they caustf 
moiculfaixation and most are benign. 

Early diagnosis of testicular neoplasms 
dliBcuit berauso of a lack of symptoms- 
Despite tho relatively exposed potion of 
tho testicle, patients may be unaume of thtf 
tumor for a long time. The initial symptont 
Is usually a painless swelling fa tho scrotum- 
With further growth, a dull, dragging seu* 
sation de\’e]ops. In the later stages, an oh* 
dominol moss representing metastatic lo* 
sions fa the lympn nodes, may be ixited- 
Gynecomastia nos occurred fa patients un 
awnro of any testicular swelling, as a result 
of hormonal secretion by the tumor 


Not inirequcDlh the first manifestation of 
Iciilar DeopWn arises from a meta 


a testlciilar 
static lesion, su(^ as bemopty'sis from pul 
moDory nrefastasis. Dissemination Is conx 
monh by wny of lymph cKann^lt aJtbougb 
the blood also may be responsible especiaSy 
fa the more m^gnont types (Fig- 8) 
Metastatic lesions tend to uvanco rapidly 
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Somctimci the cellular pattern of tho met 
ojtatlc lesion dificn from that of the pri 
mary neoplasm Since lymphatic dmlnnge 
from the testlcie is periaortic, rather than to 
the inguinal lymph nodes, extension is to tho 
peri iliac and thenco to the periaortic lym 
phatics Tho metastasis lends to skip ^imds 
and to cross to tho opposite ride. Involvo- 
ment of the glands surrounding tho renal 
pedicle causes displacement of tho kidney 
and upper portion of the ureter Spread may 
be as high os the medfastinura and su^ 
clavicular Kmnb chains (Virchows node) 
The thoracic duct and its surrounding lym- 
phatics ore frcquentlv involved. Blood bomo 
metaitasU is commonly to the lungs and tho 
liver 

Tho st 20 of the prlmarv tumor bean no 
close correlation with the time of onset or 
multiplicity of metastatic lesions Vianv neo- 
plaims 1 cm. or less In diameter mav spread 
to other organs- In some patients the pri 
mary growth Is discovered ocly after metn 
i^tic lesioiu appear others coo>e to oetaropsy 
before the true nature of tho metastasis 
becomes teo\^m 

In examioatioQ of the external genitalia 
it is important to detennino wbwer any 
KTOtal moss Iks in the testis or in tlio 
epi(iid>'mis since eclargetneot of the epi 
didytais is usuall) benign. The tvpknl ch^ 
acteristio of a testicular neoplasm is a stony 
hard mass of increased w'clght confluent 
with the itructuro of the testis. Although 
tumors ore rarely painful, the fact that ten 
deroesi is present does not rule out a neo- 
plasm Occaikttialiy a tumor coexists %vilh 
epididymitis Increased vaiculoritv of tho 
scrotum and invaiton of the iperraatio cord 
are late signs. With extensive lymphatic to 
volvement there may bo edema of the lower 


ertremitic*. 

Axuiliary diagnostic studies are x rays of 
the chest and tatravcsxKis urograms, Tho 
former discloses pulmonary metastasis the 
latter displacement of tho kidney or ureter 
by enlarged periaortic lyropb nodes (Fig, 
g) The urine should bo examined for 
(jborionlc gonadotropin since this honnone 
is excreted to many testicular tumcxrs. It is 
roost marked to tho carctooma group lest 
amnoa In It 

in the UMtold group Staco honnonal 
bo negaUvo in ^ ^ tumor 

vdoe in this 

Testicular neoplasms has-e bemndstaVen 
r ^ uSSceiTsp«®““>“''- 

torsiDO of tho spesinalic cord 


SEMIXOMA 

eootoeoor 

( 1000 r adequate douc*} 


CARCLNOMA 

aOOOlodOQOr 


aiORioEprruEuoiiA 

SOOOladOOQr 


Lethal dowj fat naluni tdwtou* erwX 
be retched with wfety 


Fi«ui»8 Radk«nsitoityoftestkal4iortti^^ 


tion of tho fluid permits better examimtix 
of tho tcatis, Wrumevyr the nature of » 
totiascrotal enlargement is doubtful, open 
tion fliouJd be performed- 
The treatment of malignant tnroon dm 
testis is orchicctom) supplemented b> rwia- 
tion of tho primary lymph zcoe, piwki^ 
the tumor is radtoseniltive. Radiojauith'^ 
is not al^vaxx easy to determtoc because the 
metastatic l«U»s may show a diffesent psi 
tern than the primary tumor SeminooM arc 
tho most rauteemitive- 
and carcinoma arc more resistant, tbel^w 
di^ for mnturo teratoma cannot bo ttacW 
with safety (Fig. 9) In OrafinK ’‘Jf 
types, cxciskm of the regional 
iodudtog ihoae about the renal pediew. s 
advised by some surgeons. Otxddcctomy 
neoplasm consist* of llgatkm of *bo *1® 
matic cord at the uppcnnoit extent o* W 
inguinal canal and rumoval of the 
co^ and scrotal cootentx. In 
tion, lympib node* on both side* of the 
fboulo be removed because of the t«ado*y 
to cross'tnctoitaiis. 

Prognosis depends largely upt® tne 
of neoplasm icratocna* witbewt 
elements can be cured by occhiectomy 
Sendoomai respond well to 
deep I ray therapy Embryor^ 
and teralocarctoomos have a higi^ 
ity rate and chorioepitbellomM are the ww 
malignant. As a geiwmd inl^ 
tfac chorionic gonadotropic hormone 
cate* recnoval or njgraskm of 
tumor tixsue- Increase means spread 
disease. However after 
IwcTOocal tests are ocensionaBy noted to 
presence of widespread meta it as i s. 


EfiD/Dru/Da 

The epididymides are fl pair of 
structure* composed of tremendra^y 
ducts. They lie posterolateral to the 
(Fig. 1) to which the rete te^ pim-to® 
^ ^ -*<r 
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coramunicQtlon Tho appendix cpldUl>rmii I* 
a pcdimcuklcd body attached to tho 

upper pole Tlw elongated upper end of 
qildidymil, terro^ tho globuJ major 
li flattened Qgalnrt tlw Icjtlj the body com 
pri»« tho mklportion 11 h 3 lower end tho 
^buj minor gK-e* rlio to the vox dcfcrcni. 
An Infection In tho globui minor may teal 
off tho ipcrmatlc ducU, enuring itcriJity of 
tho ln\’olved tcrii*. 

In addition to providing condulU, the 
epldidymklcx contribute to tho maturation 
of rpennatozoa- Spermatozoa first become 
mo^e after paxtage through tho bead of tho 
epldidymii. Ho^'-rn'cr tho fertilizing capac 
Ity of spermatozoa rccmcrcd from llio head 
is low those rccmcrcd from the body or 
toil ore more fertllo. 

The arterial supply to the epididymis 
comes from tbo Internal spermatic artery 
and the artery of tho vos defa-ens, Tho 
>Txioas djmlrmge li through the pai^lnlform 
plexus into tho spermatic \cliu Tno lym 
phatics drain Into tho external lilac and hy 
pogartrlc lymph nodes. 

AxoxtAUB 

The most usual anornal) Is In poritioa. 
the epididymis lying anterior rather than 
posterior to the tes^ LncL. of fusion bo> 
tween the epldldjinii and testis has been 
reported. Gjngenltal ahscnco of the epldldy 
mil is extremely rare. 

Tkauma 

Injuries of the epididymis accompany 
tranma to the testis. Differential dlagnosb is 
mode at operation, Cntntrgl recogoltian and 
treatment are similar to those otlnlury of 
tho tostli. 


Inuctiom 

Epididymitis Is tho most common disec 
of the scrotal contents and is relatively f 
•judt in males of aD ages It ma y be n( 
gonococcal or tuberculous, 
onspedfic Epididymitis Ii commonly 
i^uel to prostatitis tho npial pathway 
b^g the vaj deferens. Acute m 
roldldymitis. spread by tbo bk 
™ a dWt focus is rare. Any of i 
Bacteria which Invade tho urinary tract n 
cause epididymitis, 

Acuie tpiaidjmiiit Is a fulmlnatinff pr 
m ma^est by dlffnso cellulitis with sw 

8 and edema. The usui 

. L _ die tall of the epididymis t 
“Ifeafter involves the entire organ. *1 
^cmet symptoms are pain and swelling. Th 


is frci|ucntly a prodromal ocImj in the In 
gulnal n?gIon or discomfort along tho 
spermatic cord Systemic symptoms such as 
chills fever headache nausea and vomiting 
occur tvith more virulent Infection 

Diagnosis is established by gently palpot 
ing the cnlargcth oxnulrilcly tender cpIdJdy 
mis. An Important physical sign Is detection 
of the sulcus between the enlarged cpfdidy 
mis and tlw testis Involvement of the vas 
deferens by coincident varitis contributes 
evidence of cpididymitii. Tho ijicrmatic 
cord may bo tJifcJumed by edema. Hydro- 
cele may develop secondary to Infe^om 
Specific diagnosis is made bv Idcntif^g the 
bacteria present in any urctnral disenarge or 
Id tho urine. Digital rectal examination 
should bo performed to Icam whether there 
is coincident prostatitis or seminal vesiculitis. 
Palpation must be gentle to avoid producing 
bacteremia and dissemination of the genital 
infection. 

In maUng a dlffereDtlal clingnnrif it is 
important to rule out torrion of the spermatic 
corf or of tho testicular appendage*. Eleva 
tioQ of the scrotum usually relieve* the pain 
of epididymitis but not of torsfon. In to^on 
of tno spermatic cord, the testide lies high 
in the scrotum. When examination is unsat 


bfactory because of exquisite tenderness, in 
Jectioo of tho spcrmaUc corf with 1 per 
cent \ylocaine fodlitalo tho procedure. 
The physical findings in trauma to the tes 
tide may simulato those of acute epldidy 
mltis. but the history of Injury and the ah- 
seoce of a urctlmil discharge or pyuria old 
in differentiation. When doubt exists diag 
ooilx Is cstoblisbed bv opemtioii. 

Treatment consists of prompt administra 
tion of the appropriate antimicrobial agent 
and elevation and immobilization of the 
scrotum. The patient %vith acute epididymitis 
should be kept in bed until any fever sub- 
rides in order to help limit spread of the 
Infection Indications for epididymotomy 
ore a high unremitting fever excruciating 
pain and Dilateral epidlaymltis. It Is beheved 
that by per f or ma nce of epididymotomy res 
olution is more likely to take place without 
scar tissue formation and resulting staility 
Epididymitis lecoodary to operation on 
the prostate has been lately elfmtnnhi..;! by 
performing bilateral vasectomy before or at 
tbo time of prostatectomy 
Chronic eptdidymiUs Is osually a sequel 
of acute epididymitis but at times arises in 
liiWly a« . tubuculo proceu giving rite 
y* ,“™° “■ dteomfort. In chronic In 

focUon, tho organ li thickened and slightly 
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cakirged It ma> or may not bo lender 
Differential diagnosii miut be mado from 
tumor of the tcjti* by carefully paJpaUng 
the teiticle to bo certain that any induration 
it confined to the cpididvmii Since the two 
mnv occur together whenever there Ij a 
coincident mau in Uio tettis oporation U 
indicated to learn the true itato of affain 
Nonipedfic cpididymJtij if treated b> dim 
iaating the fource of the infection usually 
a proftatic infection. In »uch casa, voscc 
tomy usually prevents acute oxaccrhations. 
If chronic epididymitis causes pcrsistiajt 
pain, cpididyinectomy is indicatetC Admin 
Utration of antimicrobial agents is usually 
fruitless EpididymoN'afostomv with anas' 
tooKjds of the VOS to tla? upper part of tho 
epididymis, may restoro fertility tf fibrosis 
is limited to the globus minor 
Gonococcal EptdidymitiU used to be a 
common complication of gonococcal uto- 
thritls With the reduced imSdence of gonor 
rhea, brought about by coodem anttmicro' 
bial therapy it Is now rare Tho infectioo 
nearly always rcstilts from improw treat 
ment of anterior gonococcal urethritis, al 
lowing estertfiop to the posterior urethra and 
thence down the vos aeferens to tho epi 
dldymis. The lesions and symptoms of 
aente and chronic gonocoaxii epidtdvmitlj 
ate similar to those of nonspedM epldidv 
mitis svlth one significant difference With 
resolution of the ocote infiammation the 
tissues affected by the gonococcal proccu 
ore more likely to be replaced by scar tissue 
which oedudes the cpldidymal tubules. If 
this is bHaterai, sterility re^ti Scar tissue 
easily palxuble causes permanent induro 
tkw in the s^obus minor of tbo epldklymis. 

Tuberculous Epididymitis. The epididymis 
is one of the common sites of urogenital 
tuberculosis. Tbo tucideoce of eifidlc^nnltii 
is hi^iest in natieoti from twenty to forty 
fi\*e years old and it usuaDv secondary to 
tubeixailous prostatitii or seminal vesiculitis 
Eitenrion Is usually by way of the vos 
deferesu. less commonly it spreads by 
of tho blood from a distant foens, for 
example in the hmgs or Iddnevs Tuber 
coloui epididymitis usually presents as on 
ijidorated«d^«™®t of tho organ Upon, 
nalpatioii, noduliiity and thUioniog are 
noted, a process which may involve the vas 
iAmm. There 1* IMo tmdorwai. 

aoreito mwitofale tovoivro>«.t of tfc, »(- 
In ads-MK«i caMtlra bto 
J ^ nrocess may then invob-o tho 

tb» .kta, cmrfng 
fetaU forawdoo. TTk 


tostii is invaded late being relatl\’dj tav* 
mime to tho tubcrcio becmui. Secoodoy 
infection may take place giving rite to »S 
tho manifeitatlocs of acute nocffpcdfic epi- 
didymitis. 

With respect to diagnosis, tho hlstoiy aod 
nresenco of tubcrcuk»is elsewhere, putks- 
farly in the urogenital tract, should tuggtst 
tubcrcidojis. Pr^ is obtained by isobiiaig 
tubercle badlli In the urine or dischtr^ 
from a sinus and with surgical esploafics 
bv microscopic esamination of the teue. 
In chronic cases calcificatioa may be ooted 

00 X rav of the scrotum. Diffmntial dii^ 
ooils must be made betucen nomperiac 
cnididytnitii coccidfodomycotii and taaor 

01 tho testis or epididymis. 

If tbo lesion is not far advanced, djesno- 
therapy and gcTWrrol measures directed to 
tuberculosis ehewhero in tho body ms) wf 
ficc If ibcro is caseatkw and partkilaxty 
if there is scrotal fistula, operatfoo ii 
caled, excising the vus deferens, epfdkhnd* 
and involved tissues of the scrotum. 


N£Dn.a>iS 

Tumors of the epididvTiiis are eatremrfy 
rare and, in contrast to testicular aeoplasas, 
rocut ore bwiig n. These iadudo angio^ 
mvoma, Idorayoma and denocid cjiU £' 
aminatlon iho^ a mass in the epidid)’®® 
which docs not transiUumtoatc. 'I\uw»i 
be mistaken for tuberculous epidldyToi^ 
The precise diagncais will seldom be nu» 
withtmt microscopic examination of too*- 
Malignant neoplasms of the cpididjTuis 
chie^ adeoocarctaoma, althou^ occtstoo- 
afly a sarcoma is present. Since these 
grow rapidly and freqnentiv invade ^ 
testis they may be mistaken for testicn» 
neoplasm. Treatment is itmiUr to 
tumor of the tettii Le., removal of tho 
do followed by radiatkai. The progw*® 
usually poor 

AfflC3xt.Aj?E»cf CoifnrnoKS 

A spennatocele consists of a dhnticul^ 
of the epididymis (Fig. 10a) It Is a stog» 
or multihxndar cystic structure conununic^ 
teg with the vasa efferentia. It coo tain s * 
cloudy fluid usoally found to be te«aioS 
with motile spermatozoa when examined nu 
croscopicaily The typical spernutoccie » 
tt small, cystic, nootendcr 
which transilluiQlQatos usually alUched to 
tho upper pole of the epididymis. Usnahy 
tho condition is asymptomatic and 
ered as an teddontal finding oo eiamlna^ 
of tho scrotal contents, 'pjr wait h 
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iixlicatcd unlcti ihc jpcmulocclo attains 
coniidcrnblo ibte and canici pain In whJdi 
tntn esdilon Is indicated, Tlvo differential 
diamoiis lies chlcfl> bchN-ccn xmloui tyi)ci 
of ^■drocelo or the rare cpldidymal neo- 
plasm. The cj-stic consUtcnc> of tho mass 
and tho characteristic of trunsIlIurainatloD 
establish the diagnosis. Aspiration of tho 
spermatocele )icl^ fluid containing sper 
matozoa. IIo\N‘c\‘cr this procedure U fol 
kwed by recurrence and there is the hazard 
of producing hcnxjrrhago and Infection 
7T/N/(L1 rjGl\AUS TESTIS 

The tunica \'aginaUs testis is a pouch 
fonned b> two laveri of connective tissue. 
It is a remnant or tho peritoneal prolongu 
tioo Into the scrotum. The v'isccral lajer 
coven most of tho cpldld>7nlj ai>d Is Brmly 
attached to the tunia albuginea testis the 
porsetal bver forms the outer covering, a 
seortloD ^rom tho cells of tho cndotlMillal 
lining luhricatei the si>ace betw ecn tho two. 
^Vhen csc«n fluid accumulates, a h>drocelo 
is produced. Although the processus vagin 
alls is usually open at birth, it is closed 
within the flnt month in roost mfonti 

A.'rouALQa 

When the processus vaginalis fails to close 
and r emnim patent In Its course through the 


inguinal canal and spermatic cord it pro 
disposes to an indirect hernia and to com- 
municating h>tlrt>cclc. Tho diagnosis of an 
Inguinal hernia (Fig* 10b) is made on tli© 
basis of physical signs. Tho scrotal mass is 
soft, compressible, usually reducible and 
docs not translllumlnato. Auscultation ma) 
disclose peristaltic sounds or gurgling from 
intestinal contents Tlio presence of a com- 
municating hydrocele (Fig. 10c) is not 
usually distlnguiibcd from a h>'drDcelo of 
tho tunica vaginalis testis until at operation 
a coromunicatioo with the pcritoacal cavity 
is found 

Trauma 

Injury of the tunica vaginalis is nearly al 
wa)*! caused b> a blow to the scrotum The 
response of the tunica may be the produc- 
tion of a largo serous effusioD known os q 
traumatic hj'roncelo (Fig. lOd) If tho cavity 
becomes filled with blood it Is known og 
hematocele A scrotal hematoma is a coUec 
Hoo of blood in tissues outside the timicg. 
Acute h>'drocelc is similar to idiopathic by 
droede which will be discussed below Spoa 
taneous hematocele has been observed in 
arterial disease such as arteriosclerosis and 
in blood d>'scTasias such as purpura. Trou 
made lesiou may or raa) not be palnfoL 
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Hematocelo docs DOt tnmsfliumlnafc. In 
addition, tbo blood may bo under such ten- 
don that the surface feels stoD> hard and 
heavy findings similar to those in tunwr 
of the testis. The treatment of hematocele 
is surgical evacuation of the blood with 
excision or reflection of the tunica Usually 
hematocele is evident fa the history of 
traunm. In addition to tumor of the testis, 
differential diagnosis must bo mado from 
torsion of the spermatic cord and acute 
epididymitis. 


lojoPATmc Hydrocbli 

A hydnxele constitutes an abnormal ac- 
cumulation of fluid fa the tunica vaginalis 
testis (Fig. lOd) or fa on facomptctcly ob- 
literated processus vaginalis, Imown as hy 
drocele of the cord (Fit lOo) Although the 
lesion is occasionally fafccllous or traumatic, 
tbo cause Is usually unknown Hydroedo is 
one of the most common causes of scrotal 
svvellfag, Small hydroceles are asymptomatic 
and go imrccognlzed by the patient With 
large accumulations of Quid the prevailing 
complaint is of a mass fa the scrotum, some- 
times with a dragging sensation. Occasion 
ally hydroceki attain such tremendous sb« 
as to interfere with walking and sexual fa 
teroourse. The diagnosis is made on the hjfif 
of a symmetrical, evstic mass which is not 
tender Hydrocele of the tunica \agfaulis 
testis is CQ^uent with the testis which is ob- 
served pcksterolatemlly on tronsiUumfaation 
of the scrotum In hydrocele of the sper 
matic cord the testicle is felt apart from the 
cystic mass and fa large bydrocelo is dU- 
jflaced to the base of ^ scrotum. 

A hydrocele of long standing may ea-oke 
flbrous tissue or coldfloition fa tbo wall and 
fail to transmit U^t and thus be mistaken 
for nooploim or bematocele. ElophanUajls 
of tbo scrotum is easily differentiated be- 
cause tbe scrotal edenxa is bilateral and un 
accompanied by a cystic mass within the 
scrotum. 

Small hydroceles require no treatroent 
Those observed fa inf^ts and secondary 
to epididymitis may recede ipontaoeously 
\Vlwrcas aspiration and Injection of a sderot 
fag materim has been attended with some 
fuccess, this method of treatment may lead 
to infection and bemoTTbago and is not roc 
^jjjyjjended. Treatment should be surgical, 
fhha excising the parietal tunica vaginalis 

tbc ramimihOoa of fluid. In addl- 
vieldlnff u pennanenl Coro, oporaHoa 
SXSo of th. Kunnu 


contents, rulfag out onv associated 
tumor or other abnormality 

ir£RM.iT/C CORD 

The spermatic cord is composed of tk 
vas deferens, tbo artery of the testis, tie 
epididymis, tbo pampiniform plena, tie 
lymphatics and tho autonomic nenota sop- 
ply In addition there may be a patot a 
pmtlolly obliterated processus vtpnah 
which may lead to Ingufaal hernia or o}di> 
cdo of the conk 

Tho vas deferens extends from the epidJtij 
mil to tho inguinal canal and thence retro- 
peritonooHy to on ampulla before it Jotd 
the outlet of the seminal vesicle to form tia 
ejaculatory ducL 


Axouaues 

Ammalics of tho vas deferens coesst 
either of on absence or aplasia of the stnx- 
turo which, if bilateral, accounts fox facialol 
crises of sterility Tbw ore an occasiooal 
accompaniment of renal ageneris or b>p> 
plosla. 


Teauma 

Torsion of t)>e spcnnatic cord (Fig . 11) j 
produced by an o^l rotation and tbe Icstitf 
is destroy^ unless the torsion is prwfof 
corrected by o p eration. As tbo coni 
the blood lUTOly to the testicle is diminlshw 
or completely cut off As a rule, gangrtne 
results. If thoe is not complete impoinorf 
to the drculation a few spennatogcaic ctD* 
survive but atrophy Is almost toevitahie. 

Tbe condition is almost limited to bo)t 
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nearing ihe ago of puberty It may occur 
in the cryptorchkl tcitli as u-cll as In tho 
noctnahy dctccndcd gonad. Although tordon 
i» frequently attributed to a lomcis of the 
tunica \-agtoalii tcitii, thii ii not olw-a^ 
prc*cnL Tordon may talo place within tho 
tunica \aglnalb ( inlrawgfawl tonloo) or 
outjldo tbs tunica vuginalli ( citravaglnal 
tordoo) 

Rotation ma> bo ai mlnlOMiI OJ a quarter 
turn, although os many os flv'o complete tumi 
has-8 been *cea. Apparently tho lalon U pro- 
duced by a violent contraction of tho cre- 
master mutde. SometliDci there ii a history 
of streuuous ph^dcal activity such os run 
ning or jumping, but In other instance*, tor 
lion dev-dopa as tbo patient lie* quietly In 
bed. Rarely tonion correct* itself spoo 
taneouily Somo patient* c3q)cricnco recur 
roit attaclx Since tbo condition is likely to 
be bilateral, when operatloa is performed to 
c mr ec t torsion on one side, it U advisable 
to also suture tbo oppodto tcstlclo in place. 

The typical onset of tordon Is manifest 
b> esquMte tesdculox pain and swelling. Ab- 
dominal pain, nausea and vomiting ore 
common accompantmepts. Rotation of the 
spennatic cord leads to elevation of tho 
testicle, a valuable diagnostic sign. When 
untreated, the local prt>ces3 continues to 
cause acute symptom* for two or three da>i 
after which gangrene ensue* with lessening 
of pain and relative anesthesia of tho in- 


volved structures. Atrophy take* place over 
a period of several innn tKt 
A valuable diagnostic dgn 1* that tbo 
testicle under torsion lie* at a higher level 
th a n the normal organ. In assessing this sign. 
It I* impoetant to i^ow for the fact that me 
left testido Is normally at a lovver level than 
the right Tho chief error In differential diag 
eosis Is to mistake torsion for acute epidldy 
mitls. In tho latter condition the urine usually 
contains pus cell* and bacteria, anri physical 
ey ntn atkin of the scrotum h of consider 
due help In tendon it t* Impossible to make 
ou^ snlcu*, a* one can berivecn an enlarged, 
t®der epididymis and on. uninvolved testis 
rhe OTtire testido is eiqulritely tender and 
u ^pated a* oce boggy or indurated mac* 
rndon of the appoidli epididymis and 
WGidii testis must also be cooildered in 
^CTmt^ diagnosis These may twist on 
5^ P^hJes producing a sfanilar but more 
md less violent reaction. Soon 
t occur*, tonion of an appeadage pro- 
a tender indurated nubbin at Se up- 
PCT pole of die testicle' later scrotal edema 
obsenre* this dgn. 


Since examination may bo extremely pain 
ful In acute condition* it I* helpful to In 
flllrato tlic spermatic cord at the loci of 
the external Inguinal ring with a solution of 
1 per cent \yIocalnc. This relieve* pain and 
makes It possible to palpate tho structure* 
In tho scrotum. Aspiration of bloody fluid 
from tho tunica vaginalis testis 1* a dlagno*- 
Uo sign of torsion. Blood Is not present in 
epididymitis or orchitis. Whenever tho dlag 
noils is In doubt. Immediate exploratory 
operation is Indicated. In torsion of tho sper 
made cord, Immcdlato surgical correction 
oilers tho only hope of preserving the testt- 
cio. If operation is delayed more than three 
or four hours atrophy is Inevitohlo. In many 
case* orchiectomy Is irccesiary because of 
gangrene of tho testicle. 

iKFEcnas 

Puniculltis, Inflammatloo of the spermatic 
cord, is usuaDy a complicallon of epidldy 
mitls or of v’asltis. Acute funicuUtis causes 
swcliing of tbo cord with tenderneis and in 
duration In chronic funioilitis the cord 
iTuy be edematous and increase of connec 
tive tissue may suggest a mistaken diagnosis 
of hernia. Infection of the vos deferens ex 
tends upward from concurrent epididymitis 
below or downward from prostatlc infection 
above. In the latter instance, if vasectomy 
has been perfonned, tbo process end* 
abruptly at tho operative site, preventing 
extension to the epididymis. In acute vnultis 
there may bo kxal tenderness, but this I* 
mild In comparison to that In epididymitis 
and there is no febrile reaction from v^ti* 
as b usual In epididymitis. In chronic vasltis 
the VO* become* fibrosed, beaded or nodular 
tbo latter is common in tuberculosis. 

Neoplasm 

Tumor* of the ipcnnatlc cord are usually 
secondary to tumor* of the testis. Primary 
tumon of the vas deferens are extremely 
rare. A few have been observed similar to 
those of the epididymis. 

Vabicooue 

Varicocele (Fig. lOf) U characterized by 
donation, dilation and tortuosity of tbo 
vein* of tho pampuilform plexus usually on 
the left side Most vancocele* are idiopathic 
and occur between the age* of fifteen and 
thirty five year*. Secondary varicocele re- 
sult* from obstruction to the spermatic veto 
by Intra-abdnmlnnl tumor* particularly tu 
mors of the kidney SmaD varicocelo rarely 
give rise to symptom*. If large, they may 
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produce pain in the jerotum Dlagnofli it 
jujpcctcd on inipcctioD, the wormlllo con 
figuration of tho dfiatal velnt being teen 
through the tcrotal iVin Thit observation it 
confirmed b> palpating enlarged soft di 
Ifltcd veins within tho ipcrmallc cord- 
For aivmptOQiatic voricocclo treatment is 
not indicated When Utero is divcomfort or 
pain, a tnuglv fitting urotal suspensory dmi) 
provide rcuef Op^tion is i^kated for 
urgo varicoceles which cause pain Tho di 
lat^ tegment of veins is excited and tho 
tcstldo suspended by suturing distal 
stump to the avlcraal Inguinal ring. 

/NCE;iN.tx. uvfiutics 

The inguinal lymphatics warrant eonsid 
eration since thev arc intimately ttmevraed 
with many of the lesions of the penis and 
scrotum. There are three groupv of super 
flclol inguinal lyTnph nodes which lie above 
and oxtemal to the topheuems op«'mng \ 
deep group is situated around the femoral 
vein at tho level of tlws saphenous opening 
Tho l^photJa of the shaft of the pcnli, 
penile ikin and scroturo drain into thu 
tuperadol inguinal lymph nodes those of 
the urethra into the deep faguioal and hypo- 
gastric nodes and those from U>e glans p«iis 
to tho external iliac nodes 

Ikcoiwal Ansxmi 

Inguinol adaiitii mav be tccotularv to in 
fections of the penis or icrottun. in an acute 
process the nodes usunflv become enlarged 
and tender and the condition mav progress 
to tuppuratkra. In the tlirooic form, the 
nodes ore discrete and painless. Suitable 
treatment of the local primary inflammation 


in tlio Negro population The kskn b es- 
scntiailv on in^lcnt granuknna of the dio. 
There oro usually multiple painlcts hskns. 
AdvTiocing borders leave dense scan ia thdr 
vvalic Secondary Infection Is common. Dbg 
nnsis is made bv finding the Donovan bodies 
in tl>o smcaiT o{ tho exudate. Treatroeai cco- 
sists of administration of streptemyxin tad 
tetmcvcllno or their derivatives. 

LYitPIIOCRA.VULOStA VcXEBECMI 
Lvinphogranulotna venereum (hirphy 
palljia venereum, lymphogranuloma ingni- 
nato) isararcingutnaladenltisproducedbyi 
fllUublo virus transmitted by sexual csxixi. 
Blochago of the Inguinal lymphatics tray 
cause elephantiasis of the penis and scrotim 
Diagnosis is suggested by inguinal sdemts 
and fisluiss from involved lymph nodes. Coe- 
flrmalion is made bv the introdernal Firi 
lest and complement fixation test Aithoep 
tctracyclinD is useful in treatment, surgi» 
excision of the involved areas is 
required when there is secondary infectioo. 

Metastatic Nwi-vsst 
Neoplastic invasion of tJ>e inguinal 
ttodcs is a common sequela of carctoewa “ 
the penis and of the scrotum. DiffereoMl 
diagnosis between lytnphadesiitis aM car 
einomatous invasion can be wublished c*u) 
by bloiw since secondary infect!^ i* * 
froquent In cardnoma of tho gcoita^ 

Since the lymphatic draloage of the 
and urethra is not only to the ingoinsl 
but also bv o separate route to the bj’p^ 
gastric and Uloc groups of tho 
cisioQ of tho inguinal nodes is insufl^^ 
if radical opcratico" Is to be penonneo 


of the genitalia minimizes the dcvclopmenl 
of secondary adenitis. Treatment of acute 
lymphadenitis consists of ap^priate anti 
microbial tixmiw rest in and cold ap- 
plication to the afiected areas Chroauc 
adenitis rarely roquirei treatmeot, Chan 
croidal bubo represents a lymphatic extra 
rion from a chancroid, nsuallv on the penis 
This leslDC tends to suppurate and requires 
jyjgJcai drainage. 

GRANWJilA LsCU&ALK 


Granuloma Ingulnalo i, a rapraflclal ulcor 
•Hvo din ledoa with cmnpUcntfag togulnid 
.denitii. Tltt rtlologi^gont ^ on to- 
auBiu ,rw^ftf-vslic Dooovan bodv tnms- 
AJtiongb the 

nunca ov areas, it ho* a low 

"thTSinted Stat» “ 


cardnoma of tbeso organs 


INTERNAL GENITALIA 
The internal genitalia are ^ 
leminal vesicles and Cowperi 
imetion is to provide secretions for 
jf spermatozoa and to convey 
»pulatioo It has been suggested w 
arostato may produce a horn^^ ^r»o- 
jvideoco is not ccnvmcing. In ndditkw » I» 
riding a vehicle, seminal plasma 
axtruceliolar nouriihmont for ^ 

alomenting tho intracellular nutritionai 
mve. Ninety five per cent of a total ^ 
jf 2 to 4 ml of spermatlo fluid is jam 
bv the prostate and seminal vesicles. 


FROTTATS 

The prostate (Fig. 12 ) U a musculogla^ 
lar body turroun^g dawdol 
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Through Iti central portion it tr.ininilti llw 
poitcrior urethra, poitcriorly It ij perforated 
bv the ejaculatory docU. Thewo opcu Into 
the verumontanum on tbo floor of u>o pro* 
tatic urethra Tbo normal pro>lalo weigh* 
about 20 gm. tmd U roughly pjramUlal It 
He* deep within tire pclv'lc cav'lt) below llic 
tymphyii* pubi*. being uipportc^ anteriorK 
by UxjpuboproJtaUc Jigiuncnti and Inferior 
ly bv the uro^ital dianhrugm In tlio cm 
bryo the gland I* dcri\ cd from five epithelial 
evaginn Lions of the posterior urethra which 
form into comiXHind alveolar glands and 
empty into duct* opening Into the posterior 
orcihra, 

Tbo blood supply to the prostate is from 
the inferior >csi^ and internal pudendal 
artcriet. The prostatic veins form plexuses 
about the sides of the gland and drain into 
tbo internal iliac v’eias. The nerve* are dc 
ri\'cd from the pelvic ploras, Tlw UmohatJe 
drainage 1* into the node* l>nnc beside the 
external iliac and hypogastric blood vessd*. 
There are Intercommanlcallcuxs with the 
lymphatics of the bladder serrUnal vesicles, 
vasa defercotia and rectum 

Aaqxuues 

Of chief surgical interest are cootrac- 
tare of the vesical necls valves of the poste 
rior urethra, hypertrophy of the verumon* 


tonum cysts of tlw prostate and mtillerian 
duct cv*t Tlio great danger is urinary ob- 
stnicUon which may cause inofound renal 
damage The symptom* are similar to Ukko 
of proxtflUc obstructions of later life Treat 
meat consists of surgical cxdslon 

Trauma 

Because of Its protected position tho 
prostate U rarely Injured Injury may bo 
coused by puncture or gunshot wound* and 
bv inexpert urctlmal instrumentation In sc 
vere injury treatment consists of inuncdlato 
repair to avoid urethral stricture and per 
monent damage to the adjacent cxtCToal 
urinary splilncter 

LvFEcnava 

Infections of tbo nrostalo comprise a large 
portion of tlw problems encountered in the 
practice of urology In view of an intimate 
association with uic urethra and tba vnsa 
deferentta, the prostate U prone to infection 
from either of tneso source* Less comnwnlv 
infoclioo Is bv way of tho blood stream, the 
lymphatics or by direct cxtetislon 

Nonspctific Infcaton. From a surgical 
standpoint, the chief importance of the non 
specific infectiocis U th^ coinddence with 
obstructive lesions of the prostate Any ol>- 
strucrivo lesion predisposes to infecdoa and, 
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OQCO Infectkm li established. It usually ctm 
not be eradjeoted without fint removtog the 
obstructioa Any of the common pyogenic 
bacteria may Infect the prostate dther done 
or in comblMtlon- Escherichia coil and other 
gnun negative badlli are the most common 
invaders. 

ActUe pTos/afiiu Is an inflanunatimi of the 

r rtatic parenchyma. Inevitably compllcalcd 
posterior urethritis Unless there is co- 
Inddcmt obstruction, it may resolve with- 
out progression to chronic prostatitis or to 
abscess. In acute prostatitis frequency and 
urgency of urloabon, nocturia and dyiuiia 
may be oitreme. There may bo hematuria 
ana urethral discharge. Tho patient may com- 
plain of perineal aching or rectal or low bade 
pain Systemic symptoms of fe\Tr and, oc 
rasiooany chills occur InOammatorv edema 
ma> lead to urinary retention. Digital cxoml 
nation reveals an exquisitely teT>dcr enlarged 
prostate, usually firm. Examination of an 
acutely Inflamed prostate should be roost 
MtJe. Mossara may lead to epididymitis, 
bacteremia and severe systemic roacfloo 
Of chief importance in dlficrentlal dlag 
Dosli Is acute urinary infectioo such as 
cystitis and pyekmephritlx. The site of an 
acute infoctlcc is nsiuilly re>iaJ«J by tender 
ness over tbe involved organ Acute cooges- 
tkm of tbe prostate from retained secretion 
may lead to symptoms typical of prostatitis. 
Tbe condition Is due to lad of sesuaJ inter 
course or to sexual excitement which docs 
not tenninato in ejaculation. Since there is 
DO bacterial invaslan tbe patient Is afebrilo 
and tbe prostatic secsetion is devoid of pus 
cells and bacteria. 

Treatment of acute prostatitis consists of 
appropriate antimicrobial agents selected ac 
coming to the results of microscopic and 
culturm studies of the oiine, urethral dls 
charge and m ostatic secretion. Instrumenta 
tion other than the passage of a small ore 
tbral catheter to relievo urinary retention Is 
contmlndlcated during the acute phase. Con 
rimious catheter drahiage Is preferable to 
repeated catbeterizatiou, which is more in 
furious to the urethra and prostate. 

CJtronJc projSaftfis Is usually either a se- 
quela to acute prostatitis or U a compJica 
Son of totoe prostatfe obstructiom The coo- 
dition may be asymptomatic. A few men 
of *0 aching pain ^ I” 

the Soum or of jymptomj of mUd 
liTltiWhty Then! may a leant nrethral 
Digital eramlnation of the ran 
J^'WeSToormal. boggy or an lodu 


rated prostate. Epididymitis dtber acaU or 
chronic, may bo a compUcatlon. 

Diagnosis is establish^ by the fiodiog d 
pus cells, with or without Dacterla, in tia 
prostatic secretion. Tbe chief error in if 
fcrential diagnosis Is In mistaking chronic, 
noaspedfio urethritis for chronic porUtitiL 
The error Is avoided by luvfng too pitiert 
void prior to massage of the prostate. Ibii 
removes any secretlCT from the orethra be- 
fore pfustatic secretion is expressed. Up to 
3 per cent pus in the ccUuW eleroeDti d 
tlio prostatic lecretion is a oomul finding. 
Cystitis may bo confused with prottstilk 
Diseases of the anus and rectum may cams 
urinary symptoms and lead to the mlftalzD 
dlagiv^ of prostatitis. 

Trcolmcnt of chroclc noospedfle 
titls should be directed to any cootriwtay 
aiuse such as an obstructivu process. Anti- 
mloobial therapy is usually ineffecth'e. Oc 
cosionally fudi^us proitatic massage h 
helpful Tills should bo carried out no ofta- 
cr tnan onco a wtxk or once e>'cry two »edi 
with the roost gentle manipulation. 
mojiago injures tho prostcite and 
acute Infeclloa. Massage is coot r ai nd l raW 
in the prescDce of prostatic cakuB. 
tionole of prortatlc massoM li that it ^ 
lodges cellular exudates which obstruct tiie 
projtotic ducts and Impede drainage. 
intcrcourso encourages drolnago without ia* 
hiring the prostate. 

Prosiatk c^sew is on occasional compn* 
cotion of oojle nrostatitis. Sametiro“ B 
can be recognlzca as a fluctuant area ® 
rectal aamination. Such an abscess in*T ^ 
solve, if small, or it may rupture sp^ 
taneously Into tho urethra. If not, 
totomy becomes nocessair Symptoms 
treatment consistJ of analgesia, hot i® 
baths and bed rest Fluids should nd to 
forced unless an inthvelllng urethral cathrier 
Is to place, because frequent voiding coo*** 
Irritability of tbo bladder and urethra. 

Tuberculous prosuaitu is asuaDv ^ 
ondary to tuberculosf* of tbe 

r ptoms ore generally overshadow^ ^ 
symptoms or involvement of tbe 
tract dysnria, frequency of urfnatioc 
hematuria. On rectal e xam i n ation ^ 
tato is found to bo markedly indurateo. 
may bo stony hard, suggesting cordnoms. 
However In contrast to cardnoma, the 
diUon usually occurs to the yDunfr Difi® 
antiatton is made by the flndtog or tubo^ 
bacim to the urine and the recognitioo 
tubercuioxlt elsewhere fa the urogaifl* 
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tract Tubcrculouj prortatitii uiually rt>- 
ipoodi promptly to cncmothcrupy Eicirion 
of the pnjjtato and jcnilnal vcslde* Is no 
longer Indicated- 

PrOCT^TIC ENLABCCXlDfT* 

Sfaco the prortnto completely lunoundi 
the posterior urethra, an> abnormality of 
this gland Is a potential source of urinaiy 
obstruction. Socno pathologic conditions ora 
more Illcly to produce obstruction tlum 
others. Lesfams such as benign liypcrplosia 
progress sk)wl> Others, such os acute pros 
tatltls, cause oiily temporary obstruction and 
stHl others, such as prostatic calculi ore less 
piooe to cause obs^ction. Prostatism is a 
dtntml term uhich refers to the s)7npto- 
matic and pathologic complex which rc^ts 
from any obstructioe at the ^-cslcal nccL 
The symptoms and diamostic measures ore 
quite sindlar for the different leiioai Symp- 
toms fall rou^y into four groups 

1. ObttTvctlc« nfmptoms The syrniptoms 
of mechanical obstruction are caused by cn 
CToachment on the vesical nccl and by iho 
r e ae t km eff the bladder to obstruction. Noc- 


turia is usually live earliest symptom and in 
most instances serves as a rough index of 
tho stage of a lesion Less noticeable but 
occurring with nocturia aro diurnal frequen 
cy of urination and a diminution in tho size 
oihI force of tho urinary stream Later there 
arc hesitancy and dribbling on urination, 
urgcnc> of urination and incontinence. Hem 
aturia may bo another symptom of obstruc- 
tion. The force cxcrclsi^ during difficult 
urination indies bleeding With the develop- 
ment of residual urine the patient may note 
a mass low In the abdomen and have a feel 
Ing of Incomplete emptying of the bladder 
Complete obstruction may superveno. 

2. Sympionts of tuperimpo^ Infection. 
When on obstruction Is complicated acute 
urinary infection all previous symptoms ox 
Qceiboto markedly 

3. Vremic symptoms In some Instances 
tho symptoms of azotemia, secondary to by 
droncphroslt, oro tho first to call attention 
to a ImN-er urinary obstruction 

4 Sexual symptoms Some potients with 
prostatic enlargomcnt have increased poten 
cy in others, it is diminished. As a general 


NORMAL BENIGN PROSTATIC 

PROSTATE HYPERPLASIA 
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A B. 

Figur* 14 Suxjkal capniio between bmjga praUUc hyperpLjIa aod cocupfewd 
■sctiOQ of mwJpcottJiic rrsuo »howlnf tpherokU of h)'perplitbi luouwl urctla* wilbio Iroo jitstile. A 
Hxpoplnik coodeated frocn mt)ua run of Uuc pmtotic t&uic. 


rule decrcajcd potency ti a marts frequent 
accompiniiDeot of carebaoroa of the pronto 
than of a be^go Icfioa. 

Obstructionj to th« vtskuJ octli. impede 
the outfiow of urine leading to back pres* 


fure ci^ges in the bladder— bvpcrtrophy of 
tha trlgDoe, trahecijiatioo of the dctmior 
the fonnsUon of cellules and dit'crticulx 
Durtag an initial stace of oompetuatiofi. the 
capacity of the blacdcr become* dccreued 
to 250 ml or le** Later die kidne> is de- 
stroyed by hydrooephrosij caused bv com 
presdoo of ^ intramural portion of tho 
ureter by the hvpertro^cd bkeider mus- 
culature. Later with docomiKmsdtion, the 


culatnre. Later 


Tiixmsdtion, the 


bladder becomes wIdeW distended, to 1000 
mL or more and ovoraotv inconUncnco re- 
sults. 

As a part of the study of the patient with 
prostatic obstruction, Iddney fnnctlon tests 
ore necessary to reveal whether there has 
been any iropalrmant of renal function- In 
traveaous urograms are obtained, ff renal 
fnxurtion is adequate, to learn the conditiciD 
of the kidney*, ureter and bladder Tho after 
voiding film vdH show residual urine with 
OTt the danger of introductog infection, 
svl^ accompanies catbetcriiatloii. 

Bcnlga Hyp«phi«“ Prosuie. Of all 
obftrjcdons which arise from the prostate 


IradistinctloQ to carciftosnd of the prostA 
which arises from the pnsstatic 
nign bvpcrplnsk arises from tho ^anoaiar 
acini in tho immediate vidiuty of ^ 
of the proslatic urethra (Fl^ 13) F® 
reosem It U more logically referr ed to « 
periurethral adcooma than benign pw** 
hv-poplasia. It i* not a oeoplann, bol » «» 
m-crgimvlh of normal glandular w on*' 
cular elements. As orostatlc hyperpl^ 
grosses the true glands of the proriatt ^ 
compressed peripherally BetwTfOl the W 
a pl^o of efcavago develops, known M w 
sulcal capsule, o plane xvhich 
surgoon to shell out a periurethral 
from within the prostate at open opw** 

(Fig. H) , 1 

Benign prostatlc byp<api«k I* rd^ 
to according to tho locatton of 
glands, Mtwian lobe and 
iargements are the most commoa 
On rectal eiaminatkw in lateral lobe 
pkjla tho gland i* symmetrical and e»^ 
ihroughcrut In ro«3ian lobe 
finding* may bo confined to the 
and ore eitabliihod only by cyrtocre*^ 
copy and cystoorethrogrephy Treatmoit 


hyperplMia ii tho mort common, cc 
taovorSOp««>«o(menpMtth<i 


ta over S0p« «nt o{ part tho 
ettv ami 7S^ cent ol tho« port 
‘i w ^ rf tho cwrto of 


operation small ade nom as by *^*®^*^*~^ 
prostatectomy IncGnieryTitivcprostatcclom; 


the vesical neck are removed (Fifr 16 
true proitatic tissue is left In 

Median Bar Nest in frequency « oa^ 
recce of benign hyperplasia is 
(Fig. 15) This leaioo develop* tn^ youngs 


homenai^ m _ (actor In con 


prodliporhJg ' 
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age group than docs iho fomHn- Tlw lesion 
is a Bbromuscular cicvnlton of llw posterior 
\-c*ical Up w'lUdi distorts tlio nonnally smooth 
\-ciicourcthnxl outlet The bar Is separate 
from tUo prostato. \llhougli It lias been said 
to be secondary to iirostalllls, in most eases 
of median bar prostulic tlssuo Is nonnal 
When a rim of fibrous dssuo complctel) cn 
circles tho vcskail nccl^ tho condition Is con 
tractnro of the vesical neck. This may bo 
congenital or secondary to infection or to 
prostatectomy Tho diagnosis of both these 
lakms b established by cystourcthmscopy 
Cardnoma of Piosiatc. Of tlio proitalic 
neoplasms, adenocarcinoma b tlio most com 
moo. It has been estimated that 15 per cent 
of all men over fifty yean of age develop 
cancer of the prostate. However many car 
ciDomas ore srnall and do not come to clinical 
recognition. Like roost neoplasms, pros- 
tatic corcinorDa has no known cause. It de- 
velops in the cortex of the prostate vvliereai 
benign hyperplasia develops Immcdlalclv 
around tiw urethra (Fig 13) Its progress 
b so slow that by the time It produces syTup- 
toini of obstruction to tho outflou of uriao, 
roetastasb has occuired in many Lesions 

a rruTw b l e to surgical euro oro those disc^ 


ered us incidental findings on routine rectal 
examination or those that occur vvitli benign 
prostatic hypcr^ilasla whidi leads to their 
discovery Tlio earliest sign on rectal cxarnl 
nation b a stony liord area within tho pros- 
tate If it lies superficial to tlio rectal sur 
face palpation usually reveals irregularity 
(Fig 13) In ndvTinccd carcinoma the pros 
tJto becomes flixcd and there is asymmetric 
Involvement of tlie entiro gland (Fig. 13) 
Typical areas of invasion arc to tho seminal 
vcsldcs tlio base of tbo bladder and tlio 
membnmous urethra 

Carcinoma of tlio prostate spreads both 
by wTiy of tho lymphatics and tho blood 
stream, the latter giving rise to osseous mo- 
tostasb most frequently in the lumbosacral 
spine tho bony pclvb and upper portions of 
the femur Oss<x>us metnstosb causes pain 
when the body b Immobile, whereas lumbo- 
sacral pains caused by arthritis usually cease 
vvlien tbo patient U quiet Invasion of peri 
neural lymphatics accounts for pain along 
ibo course of tho sciatic nerves on tho poste- 
rior aspects of the thighs 

A jiceuUoT featuro of prostatic tissue b 
tho production of a large quantity of eirtyme 
known as add pbosphataso. In the normal 
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IS M«tiiodt of cotutnttht prxmUXntamy 


{vostate moft of thii eosyme drains Into the 
wethra and Is carded off In the urine so 
that the blood level remains low When 
enojmoui quandUe* are produced, blood 
add phiO*pi«taso becomes elevated^ iodlcot 
ixtg metastatic carctnoroa of tbe prostate. 
Since the blood add phorphaUse in all met 
astatic carciiomaj is not elevated, « nego 
tiv*e Ending does rule out dissermination. 
A »ourc« <5 error in this test is in obtaining 
blood for examinatiop within forty -eight 
boors ci proatadc mamgc, a manlpoUtlon 
which vAU carry the erayme into the blood 
itream from the normal prostate. 

Ehferential dlagittais must be made 
chronkt prostatitis, dtber nonspedfle 
or tuberculoas, with fibrous ti^ readioa 
which may stoulata tbe stoay-ha^ i«3^ 

nr oJeuU yitlii finding, rag 

SeteoirSB ulttaatn 

gesuvo . case* amenable to sur 

i/w perioral raporara of 


the gland wiaaj tttrtus is eaamlned b> 
sectioa If t^ diagnosis ptwes ^ 

mediate proitatoVTSiculectoaiy b 
at the same time, la advanced cai« U» 
nods usually presents httle difficult) m 
dilioc to tiio typical rectal ^“^8* y®? 
frequent elevation of the blood sot po^ 
p^tase and osseous metastasis. 
cvetn to advanced cases, it is 
establish the diagnosis ^vitb certainty beta« 
starting trcatmenL This can be done ^ 
needle biopsy through the perinea™ or oy 
transurethral resection of tissu^ i.,.— «, 

With respect to treatment, the oolyfa*^ 
cure is by complete surgical ***^*^^* 00 ^ 


carcinoma or coe prosu*ta t*»» - . 

ably brightened by bonnonal dicraW 
IftlT Huggins made tbe epic roi^5 
ety that castration and/or the 
of estrogen favorably infiuesices the 
in 80 to 90 per cent ot all cases. Estio^J^ 
presses the fuaction of androgeas-form®* 
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colU of the tctti*, which promolo activity of 
projtatic cudaoma Although iho effect of 
ncoplaitk ftimulatlon luu been abundantly 
proNed, it bos never been demonrtrated that 
androgens Initiate cordnoma of tho prostnto. 
With removal of androgen stimulation, Uicro 
b a cessation or regression In man> patients 
to such an citCDt that tho rectal signs of 
parrfnmnn entirely rcccdo. Lilccwiso UlO 
blood add phosphatase activil> is suppressed 
and osseous metnstasb recedes. UnfortunatO' 
ly although patients may obtain relief for 
periods of several months or several yean, 
there Is a tendency sooner or later for tho 
cardnoiita to escape from hormonal control, 
dtho' with estrogens alone or costratioo 
alone, or with both. Apparently the use of 
both methods b tho most advisable. 

After escape of the carcinoma from hor 
monol contr^ other rrteasurcs may be ap* 
phed, such as administration of tremciKlous 
dosages of estrogens or tho use of adrenal 
steroid hormones. At this stago androgens 
occasionally prove bencficiaL Neither hypo- 
physectomy nor adrenalectomy has proved 
Us worth in treatment of prostntic car 
d n om a although both operations have been 
helpful In Isolated instances. 

When advanced carctnoma of the prostate 
does not yield to cooservnUve measures, 
inmsurethiu resection of obstructing tissue 
b indicated. It must be rctnemberea that If 
there b coincident hyperplasia of the pros- 
tato, a fairly common association, treatment 
directed to carcinoma will not relieve the 
obstruction of benign hyperplasia. 



PlguTt 17 ToUl for or 

rinrma of pfVttsiO, mOCVa] ol prOtXOiC, 

VGSlcks aad fumuoding fascia. A, rctropobic route. 
B, rcoleh 

Sarcoma and secondary neoplasms, such 
as invasion of carcinoma of tho rectum, are 
leu common arxl usually can be treated only 
by palliative resection and rymptcnnatic 
treabnent 

Prostatic Calculi Calculi sometimes form 
In the glandular aclnJ and ducts of the pros 
tBte. With growth, thev the contour 

of the units In which tney lie. They may In- 
volve se^entj on ono or both sld«, or tho 
entire gland. Large calculi Import a stony 
hardness to the prostate, obser^ on rectal 
esamirmtiop, occastooally they yield crepita 
tion Diagnosis b established by demonstiat 



916 


CiiAPTEn 26 Tiie Male Rephoductive Systzm 


ing thcLr presence on x my of tho protUHc 
region (Fig. 18) 

From a clinical iUmd^Int calculi arc of 
threefold significance U) 
to tlie mhlalcn diagnosis of carcinoma, (2) 
they frequently occur in association ^v^|h ob- 
structive proceskcs as benign hyperplasia 
and carciaoma of tho prostate und (3) tal 
culi themsclvos mav cause urinary obstnic 
tlon or contribute to infection and thus pro- 
vide indication for operation If they are 
asymptomatic and do not product, unrury 
obstruction or contnbuto to Infection no 
treatment is mdicated 


YEStCLLS 

Tbc letniaa) vesicles are a jiair of mono- 
tubular structures Icxatcd just aliovc llsc 
prostate between the iloor of the bladder and 
thr rectunu Joined mcdUlh bs the ampullae 
of the vasa dcfcrcnlU, they unite to fonn 
tho ejaculatory ducts (Fig 1) The function 
of Ibo sctnJnal vesicles is to secrete a tena 
dous mucus and servT? as a reservoir for 
spennade fluid. Their muscajlar vvuU coo 
tracts during ejaculation to e\nel secretion 
Tbo intimate reiattooship of the iemmol 
vesicles to the vesical trigone tlic prostate 
the posterior urethra and the rectum ex 
plains why seminal vcsiculitu the cotuliUon 
of moft furgicad ctme-em. mav cause urinarv 
frequenev dyiuria and painful defecation 


Anosiauxs 

Congenital anomalies of the seminal ves- 
icles uiuaU> flccoropanv ipriUteral malde 
veloprocajt of the upper uiinarv tract They 
are extremely rare and of little clinlud bn 
portance 


XruuMA 


Injuria of the seminal vesicles are lilo- 
wise extremely rare. They are osuaJlv a com- 
pUcation of fracture of tbo bcsiv pelvis 
Treatroent U the some at for trauma to tlw 
prostate. 


iNVECmOH 

InfljromaUon of tho semtaai vciUlcr to 
upuUy .vith pyogooto bartorla Kcondury to 

fafoction of tio petato urota ond 

ttto, Foilnro to recognte 

initablUty Shaps one im- 
difficulty from 
is occlusion of tbo ejaojla 

products. 


Acute seminal vcsicuUtii li rcadih dbg- 
nosed b> tho palpation of an enlarged tin- 
der seminal vaiclc an obiong-$hap«i, evgk 
mail obovc tho prostate. In chrotrk; semaul 
vwlculjtis tho seminal vestde b ecomes jb- 
durated and fixed. Diagnosis can sometiDO 
be cstabliihed b> strippfiig tho leroinal vesi- 
do and recovering vesido Quid impre!Sa;Ued 
with pus cells and bacteria. The txcabnesi 
is as for luosUtltis. In dorooic infextia, 
gentle stripping of tho vesicles may hidac® 
resolution d tno process OctasiocidJy ia 
chronic infection Knninal vcsicule c tcc n be 
comes indicatetL Since this o^tkx nar 
produce soMial impotence it sbould not be 
lightly considered in joung men. 


Ncoft-viiis 

Fewer than thirty cases of carciaosna 
seminal vesicles have been rrported. The 
grovvili of tho neoplasm is so rapid as to 
nv^ it difficult to ilctcrmiDO the site « 
origin Secoudarv invasion of the seod^ 
vcsklos by cardnonu of the pmstaie W 
vvnv of tlic perineuml lymphaUa U 
common- Extensloo is revved by iw® 
palpalkm. 


COU FEU'S CLAhta 
The bulboracmbranous glands of 
arc paired glands between tho lavtn 
urogenital ^phragm whitdi drato m 
which empty into tbo floor of tbo buib^ 
uteUim (Fig 1) Tboy provide a cl«" 
line mucoid secretion which iupplcn>«®« 
tbo spennatlc fluid. This secretico 
enUy dUIiahtcs tbo urethrol dranori to 
prepare the way for eapulsicra 
the oormai state, Cowpers glands aw » 
palpable \Vbcn they become infected 
eniorgo and, on rectal examination, 
palpated adjacent to and lateral to the 
branous urethra. Sometime* tres«^ 
on Infected ^and yields pus from the 
thro. 


DimiSE AhO\IU.lE5 ArFECribC 
RXPRODUenVE SA’STt.’Vf 


SBtU^L /JiroriS.NCH 

Impotmcc (irolfia tlw Inabl^ to 


form properly £o sexual act- 
manifest by a loss of libido by the toahj|^ 
to gain or to sustain on erec^m or 
CJiitles related to ejaculation. Tho coeewm:^ 
of coitus entails a complex 
nervous vascular moscukr and cnemc^w 
iDMul influences When any or all ot tn^ 
factors are defldent, Impotent mav 
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\-cloi) It haj been ciUnutcd ilut inuwtciico 
affect! bctwxnm 25 lo 35 per cent of oil 
adolt male*. 

In 00 to 95 per cent of nwn complaining of 
ImpotciKe tho inad^uacy Is emotional 
ra&r than plo’ilcal Tlio practice ol with 
drawil as a mean* of protmllng pregnane) 
ii sometime* tho solo cause I**) clsogcnlc 
Influence* which lead to Impotence arc ^llt, 
anxiety or jealousy or of frigklit) or tiro 
female portocr Coninron among the neuro- 
genic cavksc* are tabc* doiiall*, Ivcmlplcgltt, 
multiplo sclerosis oikI other disease* affect 
ing dw spinal coni Damaging both tire 
nenta and Miscular supply to tho penis aro 
extcnsl\c pelvic operations as for cardnonw 
of the rectum or prostate Purcl> vascular 
causes aro coarctation of tire abdominal 
aorta. A cbcmohormonal cuuso of Impotence 
Is absence of both teste*, either congenital 
or traumatic. Atrophic testes usually pro- 
vide adequate androgen to establish sec 
ocdaiy lex characteristic* and to perform 
coitus despite defective spermatogenesis In 
Cushing* dheaic impotcnco nuv Tcsvdl 
from decreased gonadotropic actlvitv and 
loss of androgen sccretioo. Bilateral or 
driectomy penormed after puberty some 
time*, but not univ'crsally produces iro 
poteace. The administration of estrogens, os 
in the treatment of carcinoma of the pros 
tote, almost in variably produces impotence 
because of the inhibitory effect on the pitui 
tary gland. Padenti with pitultorv adreno- 
goiltal syndrome do not develop secondary 
SCI characten and are impotenL Impotence 
also develop in profound svstcmlc dU- 
ordcr*. febrile cadvectic states 
With respect to the local causes of Im- 
Pdence, congestion and infection of tho 
I*ostate prostatic urethra and verumoo 
tsnom tend to produce premature efacula 
tion, apparently because of mechanical Irrl 
i^ti^ Carcinoma of the prostate may 
impotence porticulaiiv in tl» ad 
''®Jiced stage*. It is obvious that abnost off 
lesions of the penis may either cause or 
®®trIbote to impotence, 

^ study of a patient with impotence 
csam ln a tion most be suffldently com- 
plete to diffc-oitlate between systemic, local, 
a^ psychologic causes, far without 
"curate dlagnosii, treatment cannot bo in 
administered. Cystourethroscopv 
*TOa be a pert of the examinatioa to dis- 
abnormality of the vesical neck or 
Pwerlor urethra. Treatment is directed to 
^ young male* this 1 * 

P*> trie. Since sexual problems are 


among tlki most diiDcult to treat, tlicy- usn 
ally require moro skill than tho physician 
uitliout psychiatric training can give. 

i\rutTiLm 

Fertility I* tlio capacity to procreate. In 
fertility signifle* impairment of a normal 
capacity to produce offspring. With com 
plclc and permanent incapacity live condi 
Uon is known os sterility Studies indicate 
llsat tho mole is tho solo cause of infertility 
in 20 to 40 per cent of all barren marriages 
TImj fcrUlitv of the male is learned tluou^ 
studies of tlie spermatic fluid. Including tno 
number of spermatozoa the percentage of 
abnormal forms and their viability If sperms 
are obsent or defective, biopsy of tho testis 
is IndJcotcd to differentiate between the 
tvnc* of intrinsic deficiency of the germ 
cells. This study will also reveal cases In 
which there Is normal spennatogenesi* and 
oiofpennla caused by obstruction to the 
conductive system 

The cause* of male infertility are one or 
more of the following factor* 

1 Defideodcs in tho manufacture of 
germ cells It has been estmated that K per 
cent of infertile males suffer from Intiii^c 
spennatogenic defects. The germ cells of the 
seminiferous tubules may bo congeoitnlly 
defective they may have been damaged by 
tnfcctioo os in mumps orchitis or by trauma, 
os in destruction of the blood supply or the 
defect may be chemohorroonal, as in hypo- 
pltuitaiism. The cryptorchld testis is almost 
invoriablv defident in spermatogenesis. Al 
though this was previously presumed to be 
due to damage f ro m increaied temperature 
In the undescended poritfaa, the Inability to 
restore normal spennatogenesls b\ orcnlo- 
peiy no matter how early uj life tKe opera 
tion is performed, luggeits that the poooble 
defect may be congenital 
2. Obstructions to the conductive system 
Tho usual cause of this defect is bilateral 
stenosis duo to midldymlti*, usually gono- 
coccoL Occasionally there is coogcnlt^ ab- 
sence of the vas dtfferens This exclude* ac 
qulred defects such as bilateral vasectomv 
3 The inability to perform the normal 
sexual act Obviously the impotent male ha* 
dIflBcultv in the delivery of spermatozoa, 
although hi* capadty to produce normal 
spermatozoa may not no impaired. Thus, the 
patient may be impotent yet fertile or ho 
may bo potent vet sterile 

In the clinical study of a patient com 

C ’ Ing of fcnablhtv to reproduce, a careful 
r> should be taken of all possible eti 
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ologit factor* tucb or mump* orthiti* tu 
bcrcuJosis deficiency discaio^ operations 
such as repair of inguinal hernia or orchl 
opexy traucM to the genitalia and genital 
i^ectiems such os cpldMy'mitii, The patient 
should be questioned about tlio cajurto o£ 
any pregnancies be has fnduced and abemt 
his pi^ormanco of the sexual act 
Physical examination should be palmtak 
fag. seeking out any neurologic cause or 
endocaiao dyscrasia Careful axaminalion 
should be m^e of the gcmtalla with par 
ticulor attention to the prostate seminal 
vesicles, vasa deferentio, epididymides and 
testes. In obscure eases cvstourethroscop) 
should be auried out to seek any obnor 
mallty of the posterior urethra or x-mimon- 
tonom 'Ibc urine and prostalic secretion 
should be examined for pus cells which 
would indicate a complicating infection 
The roost Important step in the sUidv of 
a patient of suspected InfcrtUltv is ex 
amination of the spermatic Quid Caro should 
be takfsi in collection to ovoid cootamina 
tlon with chesnicnlj such as those that might 
be present on a condom. The best specimen 
is produced bv masturbation folknving four 
days of abstinence from intercourse Ex 
fl mfafl Hop should be rruide w*ithin a few 
hours after collection to leim of the tnolOity 
of the spermatozoa. In addition to o total 
count, the percentage of defectiw forms 
should be calculated. Testicular biopty pro- 
vides the final informabon coaorraiog 
spermatogenesis, giving indication of the de- 
gree and type of an\ Irapatrmcnt 
The results of treatment of tnfertOily fa 
the male are not encouraging. General meas- 
ures should be institute to Irapros-e the 
general health Frequently when infotUity 
is ndld, a vacstkra supplemented by rest ond 
an adequate diet wul produce the desired 
result. Sexual technique shcmld be discussed 
with the patient Frequently the timing of 
intercourse to the period of fertility In tbo 
fon^ will prove soccctsfuL Intercourse at 
this time sb^d be carried out after three 
or four days of cciibocy since this help# 
facreose the number and \igor of sperma 
tozoa- In overv\-el^t men. a reduefag diet 
jhould be prescribed. Vitamin D prepara 
tioas help the liver to inactivate estrogens 
Of the xTurious forms of hormooal therapy 
tbvroid has proved roost effective partlcu 
K in cnia of hypoifenot^ 

«OTld tbeorrttolly iJd tbo 
the lontolfttoo* tat th^ 

^b.* not proved 

tta. ta dovdopotd 


not sufficiently ijowcrful Andiogeoi are coo- 
tnifndicatcd since they depress rathx th» 
stimulato spermatogenesis. There is ooe ex- 
ception to this ruw fa that the rcbotad 
foiiowtog adminbtration of testosterooe hu 
proved effective in some imtances. la tlifa 
method tostostcrono is given for three to sh 
months, providing there Is no blockage to 
the conductive ly-rtcm FoUowfag ccuaito 
of trentroent, a rebound mav roolt in a- 
creased sxwrroalo^Ticsis. 

Vasovasostomy in cases of previooi viso- 
Ugation will result in success in 60 to SO 
per cent, when the operation is petfenaed 
bilaterally Epldklv'movasostoony if »»■ 
oipcrmia is caused oy oedusion of the ds-U 
fa the globus raincr has a very low rale d 
cim; This operatioo attempts to div«t 
ipcrm from tfro globus minor of the 
mdvnUs to tlie vas deferens. Technically roe 
operation leaves much to bo desired tad 4 
may be followed b> stenosis. The posiibniT 
of restoratioo of fertllJtv in bilateral 
torchlsm b> bringing both tmdescenw 
testes into the scrotum Is of quesiwra* 
value even if tl)e operation is perfoonco 
early fa life After puberty ihcro is no duae* 
of restoration of spennatogeoesis. 


INTTRSCv STATES 

Those conditions produce external hkoI' 
festations of both sexes to on shcct^ 
degree Hcrmanhrodlsm makes it * 

impossible to determine on cxtaTiaJ i“*P^ 
tion the sex of the Mtlent Tbe^e^” 
appearance such as tbo breasts, distriw^ 
or hair shape of the body and 
voice may suggest the ici oifaositc w 
represented by the gocadi. Defonmtw 
tbo external genitalia which throw dai" 
upon tho true sex of the individual sh^ 
be recognized during childhood. T«np^ 
fag is not onK disastrous to the 
btuance of the child but may cootribule 
omission of appropriate forms of therapr 

FBitAUt esCVDOHCJlMAJFHItOMSU 

This condition also known as 
adrenogenital syndromo. Is caused hyP- 
natal hyperplasia of adrenocortical 
Tbo patient has oorroal ovsries, oter^ 
hjpUn tubes and vagfam, howevCT thc^ 
gfaa usually communicates with the 
which, fa turn, opens at the bw ^ 
enlarged clitoris that may roserohle a 
The labia are often hypertrophied, 
fag a bifid scTOtom The external 
thus simulates perfaefil hypospadias wan 
cryptorchitm. 
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In manv instance* iho diagnosis of the 
true ccraditlon rckts uixm abdominal csplora 
tioo and biopsy of aD> gonadal tissue Gon 
adal sex can ho usccrtulncd also b> micro- 
scopic study of Uw cells in a slin biopsy 
or \-aginal or buccal smear estimating the 
percentage of female cells wlilcli hav-o largo 
chromosome*. If 70 per cent or more of tho 
cells contain this chromosome the set Is 
femalo. If less than 10 per cent oru posllixo 
the SCI is male. Female pseudoliermapliro- 
dlte* osufllly adfuit best as females Patients 
seen in Inlsmcy luid treated with cortisone 
may achlcno normal female dmclopmcnt If 
the clitoris remains largo axdskm of this 
structure is to bo considered, os is sepamtton 
of the urctlira from tlw \ag^l tract so that 
both open on tho perineum. 


carl) life. Sexual infonUllsm or bypogcnl 
tnlism Is identified by a difpfoporUooalo 
smallness of the external genitalia In relation 
to tlw general bodily development It may 
result from primary testicular hypoplasia or 
from destructive diseases of the onterior 
pituitary lobe. Tlicro Is frequently associated 
thyroid and/or adrenal deficiency Pituitary 
Infantilism Is commonly known os FrtihlJchs 
syndrome. Turners f>ndromo is character 
Ized b> testes of normal ifam, >ct histologi 
colly spcrmatogcnic cells ore arrested and 
tlsc penis and prostate ore h>’poplastic. 
ICIIncfcItcfs syndrome is characterized by 
small testes. Eunuchoidism Is caused by bl 
lateral congenital absence or hypoplasia of 
Uto testes. 

SE.\UVL PgECOCm 


1/4L£ /•5CUDOnLRiUt‘IlRODIiii 
In male pseudobermaphrodism the tes 
tkles are developed, but development of tho 
external genitalia is incomplrtt Perineal 
hypospadlu with bifid scrotum Is a form of 
mole pseudohermaphrodUm Strictly speah 
ing, even mild by^Mspadios presents a fonn 
of intersduaHty In marked male pseudo- 
batnaphrodism, the oxtemai genitalia may 
closely simulate the female tvpe. Diagnosis 
h made by observing testicle* in tho groin, 
a short vagina and tho tnolo sex chromatin 
in tkla biopsy or buccal smear or bv sur 
gkal expkrotlotL These children oro reared 
most successfully os glrli. Since tho testicle* 
are sometimes painful and provide a source 
of embarrassment in later life orchiectomy 
h indicated. Estrogen therapy Is begun at 
liberty to accentuate tho fCT^e chi^cter 
istlc*. 


TTiDJI UERilAfURODItM 

True hennaphrodlim is extremely rare. It 
may be manifest as cn>o ovary and one testis 
on rftber w both sides or on ovotestii on 
or both sides Surgical correction is 
toward establis^g the sex to 
™ patient seems most inclined, re- 
moving the opposite gnnadnl tissue. Usually 
^ external genitalia can bo converted to 
n ^ other sex hy appropriate 

*ufglcal mmsuret. 


HYPOGONADlSii IN THE MALE 



Adrenocortical hyperplasia is the most 
conunon cause of precocious sexual dev’clop- 
ment in (he mole The external genitalia mav 
be noticeably enlarged at birth and at time* 
a mild degree of nypospodiai is present 
Cortical tiunon of the adrmal pnMQco a 
ilmilor precocity Since tho action of the 
honnone is only upon the sccoodorx sex 
characteristics there is o lack of simultane- 
ous sp et m o to genesis 
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IndiTldu*laation of ihc PauenL Tbli prei 
tttatkm of the diiea*ei of the female re 
I^oouctlve lyjtem follow* a cHnical pIoD It 
with the IndlvlduoHzotion of pa 
acewding to her need* lor her various 
Tho guiding prtncipla is the con 
J=rvatloo of useful functioo. Tliis is the car 
rule of the physiologic approach to 
mgesy It, m(uter> is the distingnUh 
g chamcteristlc of thc« surgeon, whose 


patients ore Imppv and satisfied with tbelr 
treatment 

A little story illustrates this tvpe of in 
dlviduaJizatlon of the patient Three uteri 
or© on the pathologists table. They are aJ 
most identicah Several m>-omas of golf ball 
size distort the regularity of their contour 
Each weighs about 175 ^ The first came 
from a young woman thirty-two yean of 
a^ This patient came to her physician for 
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amount of blood U so slight os not to pro- 
duce discolorntioo- In such circumstance*, 
the disdiargo nppean whltiilu A Iculdurbcal 
discharge roa\ Wximo bloody and a bloody 
discharge IcuLonbcal 

The principal conditions causing Icukor 
rbea are trichomoniasis cndoccnldlls, nets 
satin Infection or gooorrbca, endocrine 
changes, thrush and cancer When arranged 
in this order thc> spell the lev ^^•ord 
TENETC 

In nuHng a differentia] diagnosis of the 
cjiufl of lenlorrhci, the storting point is the 
history From u good history a fairlv oc- 
cunte diagnosis can often he made, TVie first 
point to s^o is whether the patient really 
does have an atoormal dischxuge. The ap- 
peanmee of a Ilttlo mucus at osmbtloa, or 
t slightly Increased moisture preceding or 
following menstruation is physiologic. If 
the discharge Is noticeable at all times or is 
of soffident amount to stain the under 
clothes, it must bo ctjosidcrcd abnormal 
Some idea can bo obtained os to the amount 
of the discharge b\ inquiring if it Is ncce* 
ary to w-eor a napldn, or bv ^dlog out how 
many times a day it b necessary to change 
the onderclothe*. If it b not necessary for 
the patient to change her underclothes, 
blowing the size of the spot on them may 
be helpful 

Circumstances surrounding the otuet of 
the J^ptoms dve score help. Tricbomonia 
fr fo r example, seldom occurs before pu 
but b common after puberty ModI 
Itasii may occur at any age and b espedallr 
oummoQ during pregnancy It occurs fre 
qaaitly in Attedatioo rvith diabetes and fol 
lowing the use of antibiotics It b a rltntml 
rule to always tblnl of the gonococcus a* 
a cause of disdurge before puberty 


TIUCUOMOl^ilASIS 

The pattait complains of dther discharge 
**®ne form of Irritatloo sudi as itching. 

or stinging. In consistency the dl»- 
°}ftrge b thin and Its amount b variable, 
itie ralor b yellowbh green, little babble* 
talned within the discharge give It a 
appearance. The odor b disagreeable 
^ sorae%vhat characteristic. Dysporounlo 
L, voluntarily mentioned by the patten! 
thf. n j, On physical e-taminatioo, 

to the severity 
, hdectlcm. In the acute stage there h 
vulviH, and vagfalHi MulUpIo red 
ipoli occur throughout tbo uppci 
ta *« fomlcet \VhCT 
^ these produce a charactolstlc ap 


pcoiranco referred to as “straryberry vagina. 
Smalt erosions occur on the cioccrvix. An 
eccentric erosion not touching the os, b 
rather charactcrbtic. Changes In the hydro- 
gen ion concentration of tho vagina oro sug 
gcstlvo Usually the pit reading b 5 or 
abosx using Nitraiino paper as an Indicator 
The diagnosb depcnoi upon finding tri 
cltomonads in the secretion If present, they 
are easily Identified by placing a little of the 
dbcltarge on o slide, mixing It with a drop 
or ri\o of saline solution, and covering the 
mixture with a covcrglass and examining it 
under a microscope. 

Donni first dtscribed Trichomona* cogt 
nalb In 183a Not until quite recently was it* 
imi>ortance as a cimse of vuginJtb appre- 
ciated. Recent inoculation experiments 
made ixjssible by the development of piiro 
culture* of the organism, clearly establish 
it as a cause of vagmltis. However there 
ore sttll some who believe that the associated 
organisms especially streptococci, ore of 
greater Importance in the production of 
nnmptoms. The TricJiomoiuu caglnalis b a 
distinct spedes, diflerent cultumlly and mor 
pliologlcully from the Tridiomoiuu buccallM 
and tiW Tridiontoruu fccelU. 

The Triehomonoj ccglnella inhabits the 
nulo and female urogenital tracts. In the 
male, ib habitat b the preputial sac and 
prostate- in the female, the bladder ure- 
thra, urethral glands, ducts of Bartholin s 
glands and the vagina. Trichomonads do not 
mvade the endocervtx. There b increased 
evidence that sexual Intercourse b o factor 
In the tnmsmiuloo. Howexer m an indl 
vldunl case the explanation of the Infection 
b often difflculL Formerly a good deal of 
attentioo wo* directed Icrward the rectum 
and rectal contamination was thought to be 
one of the chief factors in transmission. Re 
cent studies do not support thb view Con 
taminations from infected instruments bath 
water douche noole* toweb and hands are 
of course possibiliUei Many xvoroen harbor 
the organisms and yet never ha\e any of the 
symptoms of vaginitb However If the blo- 
che^cal balance of the carrier s vagina be 
comes disturbed. Infection may re^t AI 
kallne douches profuse fllljihnpi cervical 
discharges and infections which disturb the 
normal vaginal flora are all precipitating 
causes. 

In the treatment of trlchomoniasu the 
first step b to reitore the normal acidity of 
the vagina Thb b accomplished bv reducing 
tho amount of alkaline discharge from the 
cervli and by increasing the acidity of tho 
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a piemarita] exsunijwtion The tumor wa» 
found and the uterus removed. The neert 
was from a ’woman, aged forty-tv'*o yean, 
wbo vmi the roothcr of four cnildnsj. She 
was anemic from cicewi'.c nwrutruatton 
The last was found in a ooman of sixty five 
v'enn who sought cxamltutkin because of a 
fear of cancer She had no sjnr^orat. 

In the first woman, the useful function of 
reproduction could have been conserved 
mx-omectomy or perha^ simplv by oIk 
servation. As a tcnjjt of the loss of this func 
tkMJ. the operatloa has changed the courto 
of her life (ram normal to abnormal To 
her the operation was a tragcd> The seco^ 
patient probably bad oo furtha use for her 
reproductive functloos. She had a disabling 
condition and to her the operation is a 
blessing. In the third womatv, there Is little 
justification Cor the operatioo Ixxausc small, 
oij'mptmnatfc flhroicii la a postirretiopausal 
woman generally cause no trouble Their 
malignant poteDtlal is hardlv as great us the 
morwity d the operatioo- 

Novv eicb of tbe^ uomcn had ud oh* 
vlously diseased uterus~of sufficient degree 
perhaps to satisfy on exacting tissue ccto- 
mittee. Yet one operation was an uooeccs' 
sary mutilatioa. another just plain unnece* 
ssLcy and the third, tboroughiv justihed- The 
sto^ pfovea that the surgeon must select a 
plan of peatmest which Is suitable for the 
pathologic process and for the needs of a 
particulat woman. Now how U this done? 
Is there a method of rensonlog which om 
bo applied to ail probfena involving the 
femafe reproductive ^rtem? 

There is such a method and in its simplest 
forro it consists of four steps 

L Consider the pathologic condition in 
relation to its effect on fimctton Fuirction 
is a broad term and includes spedficaDy 
the geDcral hmetiom of life and health 
{both mental and ph>slcal) and the pelvic 
fonctioas of tci, reproductioa, ovarian ac 
tivity menstruation ond support 

2 . Define the needs of ^ particular pa 
tient for each of these fuoctioas 

3, Determine dw effect of ali proposed 
femu ^ treatment to taros of th^ fooc 


I-astly put the data togetber and mate 
the bat pcSsftle deal, in regard to the 

UK iWj uppnmcli ibidv dls- 
funcUmJ nwd^t to that 


various forms of treatmeat. In Uodiiag p*. 
tients, attention should be givor to the ord 
of the individual patient for her fuactiw. 

Clinical Approach to Gfcecobgf Is ^ 
dUciiScs of thfl fexnalo reproducth'o 
ihero are threo main symptoms and csm cd- 
standing phyitcai sign. Discharge, piln sad 
bleeding arc tbo symptoms. The preseace cf 
a mass b the phyxica] sig^ When a 1)119(001 
or sign b encountered, w first step h dkg- 
Mnb is the coumeratkm of its poodJe 
causes. To illustrate this process, coodder 
abnormal vaginal bleeding The five an- 
mon causes of this blcraing tre canco, 
ahortton fibroid tumor cc^tc pregasacy 
and endocyino dysfunctioa. Toe mtt lettm 
of these disorders are C-A FEE. Aidajsi 
the word '‘enfeo is not in the dictioam < 
ta tscv-crthclcss useful as a lev wesu « 
mnemonic. Tho student thlnlcs oi a bleedJB| 


problem as a “cofee'’ proWcm at>d this i» 
mediately sell up the diSenaitial diagnosis 
A good ouay hundreds of itudeoti b'J 
used tbo 'cafee’* sebemo in the dissao^d 
ahoorTTwl vaginal blccdm& atwJ it bas be« 
so helpful and practical that kej w rrtfa * 3 * 
a liy senSeoce are now used for discnw?*i 
pain, bleeding and mass. The hej 
is -TENETC COPS CAFEE 
True the sentence is a little odd, fcwt » 
oddness moles an impftasioo which serves 
to better stamp it 00 tKe memory 


DIsaURGE 

Leulorrhea mcons any whitish dudotp 
from the female gealtsdia. It is coobik^ 
known among wotnea as the whites. 
mally thero is a secretion from the 
the vagina and Bartholin 1 glands, but 
secretions are not c*>ough to call the 
tion of tho patient to tb^ presmcc. Vooa 
coodJUooS ^ sevual eidteneot, the 
tiaoj may be marled in amount Just bertse 
and immediately foJJmvlng the 
period, a sHjdit increase in 
0© noticed. This b physioiogfe. The 
discharge may contain a small 
blood this gives It a brownish 

tet In conditions producing » Jl, ,>-• 
charge there may » periods in which 
TnuaUled. TENKTC rwaoi trtehopCTt^ ^ 
<ioc*rvkatii, actfwrian taf«Sk», eadocrio* 
thevtb tad cKZicer COPS refaa to poi® ™ 
orcasic, peritaae*! jind Bvrwtie 

dno to cancer sbortiau 
tamer ectopto presjworT *od asdocnJ* 
PREXIIEO U tbe mwaocoic for bwm* J"'*, 
prrgtoacy rttuntnioD, esitMrgtsaeot w**^*^^ 

anon*, oRtatanMtaty diuaso, ectopic pre®o*t>c7 

m-uUn mutes. 
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01 the JuchjTgo bccoma less, the iqtuirooui 
cpitbclhun puihc* back toward the oi and 
blocki off the openings of the glamli \WU» 
the lubsequcnt formation of tho familiar 
nabothian c>its of tho cervix. A flore-un of 
the endocervidtii Icadi to a rcomval of tlw 
pnxea and tho croiton evdo rci)cati Itidf 
many times. Tho histologic pictures In sud» 
a cervix aro often bizarre. Tlw paOwloglit 
must eicrciio the greatest care In differen 
Harin g them from carlj intraepithelial air 
cioomatous changes. Oiio of tho Important 
features of an erosion is that the histologic 
changes mav be vxrr^ significant hi tho sub- 
sequent dev'cloproent of cancer 

\n area of erosion is often seen in \irguii 
and Is congenital in origin In tho nonned 
process of devdopment, tho squamous and 
columnar eplthehura meet at tlie external 
os, but sometirocs the squornocolumnar junc 
tion Is well bc>'ond the os. The chance of 
cancer deselopmcnt in congenital erosion is 
less than in acquired enwioo. 

A cervical laceration of some degree aJ 
wa>a foUowi childbirth. Inevitably Infcc- 
boo occurs in tho fresh laccratioo and 
healing is bv granulation. A n-ell healed 
laceration b of little slgnlficaDce Penistcnce 
of the endocervidtis, hovsever causes poor 
healing and erosloa A uidening of the os 
dlo\?s the cssdoccTvtx to roll out on the 
external surface- this is ectropkia. It occurs 
frequently m assodation with large bilateral 
tears. The Importance of lacerations is in 
their causal rclaUonibip to endocerviatis 
and to erosloa of the cervix. A laceration hnt 
the same cHntoal significance as endocer 
vicitis and erosion unless It Invcb'es tho 
Internal os and so predlsposei to oborbon. 

Stricture of the cervix is not uncammon in 
®docervidtii. It may result from the dis- 
ease, oc scarring from treatment by couterl 
Bition, con fT a t loo or radium application. It 
causes tosuffldent cervical drainage and the 
within the canal Inevitably leads to 
infectkai. 


Lenkorrbea Is the prindpal symptom fa 
endocervicftls. Its characteristic 
according to the stage of tie Hiwiy 
^ the amount of iufeebon. It bean a siml 
^ty to the Msal dfacharge of the commoj 
rold Fim, the discharge Is watery the) 
^ jmd purulent and, lastly dear ^vlth i 
^ degree of mucus. ^\T^en the cooceotra 
^ of mucus Is high, the discharge 1 
•^»us. It emerges fnin the vaginal orifice 
7^ “ ^ ^'•=1 flow but at irregular time 
S masses or globs. The degre 

^'■hlch it Is colored >eI]ow depends upa 


Iho omount of pixs Generally the discharge 
is nonlrrituUng. However us previoush 
noted, its alJaUinlt> changes the biochemical 
composition of the vagina and predisposes 
to trlclwmoniasii. In mixed infections in 
which Trichomonas Is one of the organisms 
responsible the discharge has tho imtating 
characteristics of that duo to trichomoniasis. 

DysparcunU and pain on manipulation of 
the utcnis occur If t^ infection axtends Into 
the poraroctrial tissues. Unless this extension 
takes place, local symptoms such os low ah- 
domin^ pain and low backache arc nxire 
often coincidental to rather than caused b> 
tlto endocerviatis. Eitragenltol symptoms 
which ntight be related to a focal infection 
arc i>ot generally relieved by the treatment 
of endocervtdtis except In tlw cases of s>-x- 
lemlc gonorrhea and chronic posterior ure 
thritis Many urologisls believe that endo- 
cervlcitis has a causal relationship to chronic 
posterior urethritis. 

In treating endocervicitis It is necessary 
to rrmember that the endocervlx has two 
important physiologic functions. Its mocus 
serves os a medium for mlgratioo of the 
sperm and its sphincteric action prov-exits the 
premature onset of labor If the sphmeter is 
destroitd b> high amputation, a condition 
is produced whi^ promblts a woman from 
catTV'vng a pregnancy to full term. If the 
source of a normal amount of cervical mucus 
Is dcstirojed, an unpediment to conception 
occurs. 

As in most conditions the treatment of 
eodoccrvldtis is both medical and suigicaL 
Tho specific endocoTvidtis of gDoorrheoJ ori 
gin responds dramatically to penMllm 
apy Dill has recentiv desenb^ an interest 
fajg DOnsurglcal method for the treahnent of 
nonspecific endocervidUs, At the time of 
ovulation, the patient is started on a regunea 
of 1 mg, of stilbextrol dail y This increases 
tho mucous flow from the cervix. At the 
tamo time, 1 gm. of sulfadiazine Is given 
three times a dav This ticatroait is cem- 
tinued for fifteen days. 

The surgical treatment of endocervidtis 
consists of a variety of procedares, rangmg 
from simple cauterization to the use of total 
hysterectomv In exceptional T 

treatment is contraindicated when the dis 
ease is acute, m the presence of chronic 
gonorrhea, and until the possibility of cancer 
Is e«hided. In treating endocervidtis, it is 
necessary to remember that the associated 
erosion is a result of the endocervidtis and 
It cannot be cured permanently until the 
endocervidtis is curett Generally this Is best 
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\'ag{na. One of the mokt cominoaI> cm 
pk»>ed methodj of incrcafing the acidit) of 
the vagina ij tt mild acid douche Vinegar 
m the proportioa of 1 ounce to a tjuart of 
water i> often used Perhaps 1 tcarpoonful 
of lactR acid to a quart of water ii prefer 
able Moit of the tunposftorie* ntov in u»e 
contain lactojo which b readilv converted 
to lactic acid hv the Dodcriein hacJiKia 
Among the sarious trichomcmac-idej rwne 
U absoJutelv specific Perhaps the most com- 
moolv used U Floraquln, which coaUiini 
diodoquin boric add oml carbohvdmtcs 
One suppositorv inserted night and morning, 
with the use of an occasional a«d douchc 
ii a verv wtlsfacton form of treatment 
Devegan cootaUa acetarsone boric add and 
hsdnSv^ carbohsdrjtes- Tlie recom- 
mended dose is two to four tablets inserted 
dail> Sulfa creams base a w-klo range of 
appiicabiiitv and are fafcrlv cffectlvT Picric 
acfd preparations in the form of supposl 
toric* of silver piemte hocr fouruJ fa-v-or mlh 
mon> cbniciaas. Mllibis is llic neevest of the 
trlchomonadde* and. while crpcmlci it 
seems to be highly potent Vtoform u a ven 
nsehd and weU tolerated preparation Ail of 
the trichomonacldcs must ^ used for a 
period of sec-exal wceVs and should be coo 
tusued during tho menstrual period The oral 
administratum of Trilh«m one tablet three 
times daily fw ten dais has been helpful 
in the resistant cases. 

Recurrences are comuxm and should 
stimulate a swux^i for the focus of infectioo 
Mott commonly this focus is m the para 
uretlbal glands the bUdd«^ or in the uro- 
genital tract of the busbanA The best treat 
roent for the infected ^Jiorcthral glands 
Is to destrev them bs etettrocojgulation 


sary gonorrheal infection s)^!!!!!! tabera- 
losU 


£M>ocBJtr2cmt 

Cervicitis con involve the eobre cervix, 
the cndocervis or the ejdemal cenis Endo- 
cervidtls is the important lesion, bmvovet 
heoiuse it serves to maintain the disease on 
the eotenial cervix. Since the etiologjc basfa 
of all three t>pes of cervicstis is the same 
acd since the codoc«vicilia b us^y the 
KJutioo to the ptAlnn of « 

.nproptUto to empJmxte th£. b> con 
cervicitis krgelv 

as subikiiMy ditissa. 


^^iS^^Scitis nJ“y ^ caused bv onv of 
bocteri* udilch mav be in the 
^ infectiooi with or without 

childbirth rt«,xrrtaa 


'■^®^^^l^^Lcoodary infectloas occurring 
any cause such 


^f^^ricaltraam* from anv cause such 
of * »tem pcs- 

SLS sarS**y “ 


>U I 

Vcuie Endocm Icitis. In the acute ilia cf 
cndocervidtls, tho tissues are ted and edear 
Qtouj Microscopic ciamtaatioo shoui tlae 
familiar picture of acute infianunaUa. Voc 
diifharge causes maceration and dcgcotrv 
Oon of squamous epithelium around the a- 
ternaj os In cndocervidtls fonov-mg diiVi- 
birth, there is danger of a lateral s^tad b 
tho parametrium In wav of the IjirmiHiitt 
Ultimately such infection can sp«» to™ 
pelvic peritoneum, tubes and mvirt- b 
gonorrheal infection the spread Is 
to tho tube*. Svphflis of the cervirisb^ 
a disease of the csocervic The cervbc h o®* 
the site of tiie primarv !«ioa- 
typical chancre rarely occurs. Usoalh w 
iciioc is insignificant and frequently miaeL 
Sccondarv lesKins of the cervix are 
Tho ulcen ore grayish white with s 
base If there is a lone of norroal fh« « 
tween the os and the cervix, it ^ 

suspicion Tuberculosis of the c^fx b r*A 
but w hca it occvirs infection is 
present in the endometrium and the 
tsuoil) the symptoms of acute 
vlcitis arc minimal except when ^ 
ovmludowed bv the mnptonu ct 
spread of the disease Then 0^ 

.?olCTit, but most oS lb« Umc l)i« f> W 
mild pcMt^ dijcomfort, fmw Iw 
and some nadall^. Tbexe la alwajl * 
l«it mucoid discharge to s'ariabie an^ 
The diagDoiiJ U eai} Z 

fiodmg the dgnt oJ acute toflarom^^ 
pecialfy chorocteristic li pouting of 
vu oxh 3 the presence of an aente 
purulent distiiarge Unless ^ u 

obsloua cau»r ^ 

always a possibllitv To overi^ ^ 

a crippling spread of the discos© 

since lie advent of the 
meat Is easy and effective Peniclliin 
agent of choice. fsai^ 

Cbronic EsidocervidtU- In 
cervicitii there is often a 
appearance of tho tissue surroun^g ^ 

eMcraal sac This U an eros^ 

significant Icatoa- The 
from the site of chrenio qj. 

the epithelium surrounding pj. 

Maceration of the squmnous epithelium 

suits and this aHmv* the column^ 

lium of the cndocervix to replace 
tuous epJtheliujn of the -t). 

endocerviciii epithelium ta the we* 
siem forro* glands and, in the course 
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Uuj \iiK-a, dviuria and lUfiht Iculorrhca oro 
\}>o principal rrinplomi. 'rtcM oro not un 
conmion among women and mn> disappear 
tn three to four da>-». Many wtimcn Ignore 
fjTOl><omf. Others *etl adWco \VI»cn 
they do, It U Important for tho ph>riclan to 
nuke tho diagnosis before tho dUccuo 
jpreadi to tho tubes. TbI* occurs mewl gen 
crally at tlic time of tho period 
£n tho acuto phase, tho vuhu Is Jiypcreinfc. 
Swelling and edema of the iirctliral mucwu 
roembrano o\-crti tlw tlnuo to that tho orifice 
appean red and pouting. Tltc j^urctbral 
glands ore red ami prominent Tne duel* of 
Bartholin I glands appear os red macules 
(Sdngcri maciJcs) A Ihick, mucopurulent 
dbehargo orude* from the Inllamca cervLx. 
Palpation of tho urethra ma> rmtail thick 
cning Stripping tho urethra from above 
downward cxpressci pus from tlve urctliral 
orifice. Qoter taipectloo reveals Infection In 
the gloiKls on the floor of the urethra. Tlio 
dtxts of the tvvx> largest glands (Sleoos 
^ands) open just Insldo tho orifice. Infec- 
tion in Bartholins glands causes swelUng 
and teodemess A normal EarthoUn gland 
b hard to palpate, but the Infected gland b 
thlckacd and hard. When absccu b pres 
ent, the pain b Intense and there b marked 
rweUiog and tcodcrncss of the ollccted side 
of the vuhu. The cervical oi b reddened and 
coogerted, and thb redness and congestion 
blcwls gradually Into tho oormol cervical 
tbsue. The cxndale b thick jnd purulent. 
Tendemett on manipulation may bo present 
and variable In degrw 
As the Infcxrtion subsides, the bo- 

comet chronic. Tho urethra ma> be per 
manoitly affeded and some describo the 
w of the chronically infected Skeno* 
Wmds as bristle-like. Dilation of the ure- 
thra) orifice oiTordj visualiiatlon of their 
reddened opcnlna Both Bartholin s elands 
may bo enlarged. Cysts of tho glanosaro 
Tho redness around the cervical o* 
tthtidei, hut frequently evidenco of infee 
oM poilst* in the form of a mucopurulent 
m^airge from tbo cervix 

absolute diagixwb of gonorrhea Is 
P^Hj only by Identifying organUm 
nncan and cultures. Even ^rilh thb 
J?^bod, it b oftentimes Impoolblo to find 
jne ocganbm In patients with known cases, 
in a recent series of 538 women named as 
ff* ®nUctj by men witli acute gonorrhea 
« po^le to confirm tho dlamosb by 
In only 20 6 per cent A 
Pf^imiptlvo dlagnofb U warranted follow 
mg exposure if the dlnlail picture of acuto 


or chroolc gonorrhea develops. It I* almost 
certain if llicrc has been salpingitis. 

Success in lire treatment of gonorrhea In 
tbo fcmolo depends upon eliminating Infee 
Hon In ihe sc^J^al partner To do this often 
requires extreme tact Gonorrhea responds 
to tlic sulfas and antibiotics- In tlw adult, 
llkj rlosago of tulfadiaadno b 1 gin given 
four times a day for five days. Penicillin, 
Aurcomycin^ Tcrramycin and streptomycin 
are cIToctlvo Of IIkso penicillin b gencndly 
prefermL A single d«o of 300 000 unlb 
given Intramuscularly for three days, or 
Aurcomydn or Terrumjcln, 250 mg., given 
oroUy four times a day for five days usually 
effects a cure. All forms of ibcrap) should 
bo reixated until tho patient b asympto- 
matic. Tho criterion foe cure b to obtain 
three negative smears and cultures, taken at 
weekly intervals- In children over ten yean 
of age, pcnldlJln therapy b tbo same os for 
adulb For j-ounger children the dosage 
mav bo reduced preportionatclv 

Abscesses will not respond to the above 
therapy and must bo incised. Tbe most com 
moo QDsceis b that of Bartholins gland In 
opening these abscesses, it b best to make 
the incision fust inside the mucocutaneous 
border In a cyst of Bartholins ghuxl, ex 
cbloo or marsupialization b gener^) neces 
sury To tbo uninitiatod it b tenmtmg to 
carry out the treatment In tho office with 
tbe patient under local onesthesixL Of course 
thb can bo done, but jt is jar better to do 
It In the operating room with the patient 
under gcnnal anesthesia os tho large venous 
sinuses of tho vulva bleed copiously In 
fected Skene I glands and paraurethral 
crypt* are easily destroyed by inserting a 
wire and touching It with tho elec- 
trocongulatlng unit An ordinary cautery 
serves nicely if tho duct will admit d probe 

CNDOCRINB D/SOnO£Af 
Endoenne Vaglnitb (Senile Vagmitb) 
Estrogen causes marked changes in the 
vaginal mucosu by Incroasing tbe blood sup- 
ply and stimulating tho epItbeUum to an 
oidcrly proliferation and camiflcotlon As a 
result tho vagina becomes resistant to Infec 
tIoQ and trauma. When the estrogen secre- 
tion ceases, the epithelium becomes thin and 
prone to Infection. Frequently little pe- 
techia llJre anas with superficiaj ulceration 
form. They resemble somewhat the straw 
berry lesions in Trichomoruu twginolb vagi 
nitb. Scrubbing the vagina, os in preopera 
tivo preparation, mokes them espe^v 
prominent In the course of time, marked 



926 


CiiAPTEn 27 The Female Reproductiv'e S\stem 


occompUabctl bv kurglcal mcani There are 
five methodi for the removal of tho endo- 
cervlt cauterization, elcctrocoag»i!atioo 
high frequency conization wrgicjl conizJ 
tkm of tlw eooocervix, cervical omputiUon. 

Tbo nasal-Up cautcrv i» excellent fot <le 
ftroying the infected endocervix and the 
auodated erosion After exposing and 
cleansina the cncbcen.'ix, Uic ^t cautm 
indses mucous membrane from Iho fn 
tcmal os to tho external os and continues out 
ow tlic eroikm to tlio rvamal mucous mcm 
brane Several such fncisioni complete ihi 
operation on each Up of tho c*crvit \Vl»en 
nabothian cysts occur the cautcrv punc 
turns them. Too vigorous treatment causes 
pain and as the tissues slough ormoving 
bleeding con occur Strictures mav /orm 
from the agttluUmtlon of oppoving raw sur 
faces For these reasons it is best to carry 
out the pnKeduro in stages aCowing the 
indiiotu in one lip to heid before making 
new ones opposite them. 

Elcctrocoogulatlon overcomes nvanv of tlw 
disadvimtaga of the cautcrv The construe 
tkm of the cndoctrrvfca) electrode prerveoU 
any damage to the opposite side of ilic canal 
This Is important in avoiding ytrlcturcs If 
the indivwual treatments cover less than 
half the circumference of tlie cojui stric 
turei cannot form After cessation of the 
endocervical dischorgo the erosion will Ivcal 
wben cauterized 

bigh-frequenev cutting cxirrcnt e\ 
dsei the endocervix in a thorough fashion. A 
special electrode rcmovoi the infected endo* 
cervix and the erosion in one cone-shaped 
piece wtraml remains open and heafing 
occurs by granulation Bleeding, which 
jometixnes is oonoving. occurs dunng tho 
healing period in » tn^ percentage of pa 
dents- Often strictures form unless prevented 
by dllatioa A plastic procedure similar to 
the Stnrtodorf operation, overcomes some of 
tho disadvantages of tho method, flemiconi 
jBtiDn at intervals of six weeks is sii^ie and 
U A more practical procedure for oflke uso. 
It should be done only bv those experienced 
in the method. 

A scalpel can remove as much tissue os 
Bie coahatton tip StunnderTs tech 
nfquo is best With a teaiftculum grasping 
tlje interior and posterior lips of tho cervix 
wHhfn iba ai«a of erosion, tho iaciiioc dr 
n^n jjbes the eroded area and dissects 
, j tho vaginocervical mucous membrano 
f a distiDCO of 2 to 3 cm. Next, the scalpel 

oat the entire gUnd-bcaring area of 
Caro Is taken to pretervo the 


musculature. Coning becomes an »m p^ 
tion when too much musde IsretnovoiFd- 
lire occurs when infected glands ire left k 
situ Finally a double, inverting stihh ei 
each lip pulls tho loose vagmocavkal oi 
into tlw cavltj and cover* most of the tit 
area Tlw Sturmdorf operatioa can sad 4a 
ftive cvcellent rtaulls. However tt oa 1* 
difficult and it is not as popohr now ts k 
was in the post 

Amputation of tho cervix in the tnatoot 
of uncompUcatcU cndoccrvidtis is rare aw 
adav*, as it predhposes to aborti* of 
cervical dystocia- It U maioK reseoTd 6* 
the removal of the prolapsed cervix si pri 
of Uic Manchester operatioa 

In very excentiooal cases, total bute 
ectomv is tbo solutton to the problna. Sod 
patients olway’s hav'o other In d l mtir c fa 
nvsterectomy in additloa to their efidao- 
viritls 


saS5£A/|\ tSFECTIOS (COJVOXJtfletJ 
Before the dav* of tho antlbiotia, 
ihca caused more suffering and daw®' 
among women than did anv 
Todav tlic disease occurs 
iiucnth Coitus IraasmiU the »» 

the ctistomarv incubation period h 
eight djvs. In adult females the 5*“®^ 
attacks the urethra, periurethral gwA 
SWs fdamls Bartholins gland* 
cervix 1 m discharge is purulent *30 
acute stage max be loaded with 
Abscesses mav form in BartboUns 
Loter after subsidenco or 
becomes either fibrosed or cvstic. TM 
and urethra ere the fod from wakiJ 


infection spreads Cystitis is 

u rxro Ttw. fwiatnctritUB ttaaf 


overcomes the organism, but the j 

ally succumb to the iafectioo 

the distressing sequelae of salpfngitiL 


female chlidmi, the disease ^ 


contagious and, until recent ^ 

present in most institutioos for tbof 
The vaginal mucous membrsno « - 

docs not resist tho infection 
linked to the changes produced to ^ 

corn membrane bv the ovarian honBOM’ 
tho meaarche. In children. 
cervicitis are the common lesion*' bsip^jT 
rarely occurs, Tho disease 
with alternating periods of mc- 

lemitsicm- it toially disappears *t toe 
uarchc. inrldio® 

Lower genibil tract gonorrhea 
because tM symptoms are few and j 

htti» tempofaiy Itching, a mild trrttst** 
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liw \ul\a, dnuria and klijllit Ictikorrluu uru 
the principal ivinplom*. TlK>iC arc nol uii 
conunon among «Tm>cn and nu> dtsapiKJr 
ta ihrco lo four daj-s Man> w-omcn Igrwrc 
these i\mptoms. OiIrti utL advice Wlicn 
thc\ do, it is important lor tJjo pli>-slclan li> 
mate the diagnosis before live disease 
jprcjdi to tlic tube*. This occurs most gen 
ctoUn at the time of llio period 
In the acute pluse the suKa Is hs-peTeinic 
Su-cDing and edema of the urrtliral muctnis 
membroisc cscrU the tliuu so tlut tfu onfici 
anpean nxl and pouting. Tlie pcriJirctliral 
f«un di arc red onu prominent Tlu. ducts of 
Bartholin s glands appear as red nucules 
f Sanger I macules) A thick, m«Kmt)urukiJt 
discharge esudes from thi Inflansed cvrvlt 
Palpation of the urethra mas n*scjl thick 
cning Stripping the urctlira from abosi 
dounuard espressos ptu from (he ure^irol 
orifice Qoser Inspection rcs-eols Infection in 
the glands on the floor of tlw urrtlira Tik* 
ducts of the iss'O largest glands ( Skene • 
glands) open just tnsw the oriflee Infec 
tioa in Bartholin t glands causes swcUiog 
and tendemesL A oormol Uortliolin gland 
Is hud to palpate, hut (he infected gland is 
thiekcDcd ana hard. When abscess Is pr» 
at, the pain is Intense ami there Is marked 
raielllag and tenderness of the afiected side 
of the STiho. Tbo cervical os is reddened and 
coDgested, and this rcdncii and congest/OD 
blads gradual!) Into (lie normal cersIcaJ 
thsue. The eiudau? b thick and piuuicnt 
Tademeu on maaipulatioo ma> ht present 
and variable in degree. 

As the infection juhsklcs, the disease be 
comes chronic. The urethra tnav be per 
nunenlly affected arnl some describe the 
W of the chronicallv Infected Skene s 
S^ndi as brbtlc-lflkC. Dilation of the ure- 
thral orifice affords visualization of tltdr 
'^ddened opening Both Bartbolins glanda 
may be cnlargcu (^"sts of the glands aro 
The redness around tlio cervical os 
^bsidet, but frequently evidence of Infec 
“^ persists In the form of u mucopurulent 
dis^e from the cervix. 

absolute dlagnosb of gonorrliea b 
P^^le only by Identifying organism 
n^nnears and cultures. Even with llib 
It Is oftentimes imposilblo lo find 
organism in patients with known cosai 
a recent series of 538 women named os 
u acute gonorrhea 

possible to confirm the dlagnasb by 
raw ar^ culture ta only 20 0 per cent A 
I»«mnptivo dla^I, u waminted follow 
if the clinical picture of acute 


or <.}iro:tlc gonorrlkxi develops. It is almost 
certain ff tlicrc lus been salpingitis. 

Success bi the treatment ol gonorrlicj In 
(Ih female depends upon cllmtaating Infec- 
(Ion In tlk? sctiul p.irtr>cT To do ibis often 
rcrpilres islrmio lacl Gonorrlfca responds 
to the sulfas and anUbiolics. In tbo adult 
Iht tIosagL of svilfadLulno Is 1 gm givx-n 
fiMir times a da> for five days. l*cnlcillln, 
\iiri-imiv cin Tcrranij-dn and slnplomydn 
arerllectivc Of tltesi ixmidllin U gemTjU) 
pri*fefTrd. \ single dose of 300000 units 
given intramiiscularl) for three days or 
Aun-omycin or Terramycin 250 mg., given 
orallv four times a day for five days usiull) 
i Setts a cure All forms of ihcrap) sltoJild 
1 h reptali-d until the patient is asympto- 
matic The tTilertan for cirro U to obtain 
tluce m*gjlivL smears and cidturcs taken at 
vvciklv intervals. In children over ten years 
of age penicillin tiurrapv Is the some os for 
adults ^or voungiT cliifdrcn (he dosagi 
nuv lie reduced proportionately 

Miscvues will not respond to Use abov'c 
(Iicrapv and must bo incised. The most com 
moQ aDserss is tlut of Bortliolins gkiod. In 
opening titeu abfcvsscx, it is bast to aulc 
tlie taelslon just inside (hi mucocutaneous 
border In a evst of BarthoUns gland, ex 
cision or marsupialization b gcncr^y ncces- 
sjrv To du. uninitiated it is Ictm^g to 
carry out tJ>c IrtalrmTil in the office ulth 
Uie pjlUat luxIcT local ancstlicsia. Of course 
thb can bt donv but it b for belter to do 
it in tile operating room u1th tlic patient 
under general anesthesia os the large venous 
sinuses of the vuKj bleed coplouslv In 
fected Skene s glands and paraurethral 
crypb are easily destroyed bv Inserting a 
small wire and touching it with Um? elec 
Irocoagulating unit An ordinary cautery 
serve* niccK if the duct will admit a proba 

C.M>OCA/\C n/soADcns 
Emlocnitc Vaginitis (Senile Vaginitis) 
Estrogen causes marked changes ta the 
vaginal mucovi bv increasing the blood sup- 
ply and stimulating tho epithelium to on 
orderly proliferation and ctmtificotioa. As u 
result the vagina becomes rcsbbmt to Infec 
lion and trauma Wlven tlio estrogen secre- 
tion ceases, the epithelium becomes thin and 
prono to infectioo. Frequently iJttle pe- 
techia-bio arcsis with supeiffdaJ ulceration 
form. They resemble soroewlut the straw 
berry lesions ta Trichomonas ccglnalls vagi 
nitis. Scrubbing tho vagina, os b preoperu 
tivo preparation, makes them especialh 
prominent In tho course of time marked 
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atrophy and contraction may occur and 
•omeUmc* the anterior and posterior walls 
og^utinate causing complete or partial ob- 
literation of the \agiiia. Tho discharge is 
serous in character and most often brmx-nish 
in color Slight bleeding occurs and this 
must bo differentiated from that duo to tho 
other causes of postmenopausal iilcedlng. 
Buroing U common and mild itching not In 
frequent Dysparrunb is frequent Tlic 
epithelium is thin and flat and tl^ rugae nro 
atrophic to tlw point of nonrccognlUon 

Even the sevxTclv atrophic mucous mem- 
brane responds to estrogen (hcrapv The 
dosage required is OS mg. of conjugated 
estrogens ^ven once claiK bv mouth, for 
three to four weeks Sometimes this treat 
ment confuses the picture In causing bleed 
ing. For this reason, \-aginal suppositories 
are preferable The dosage for suppositories 
is 2000 I U estrogt'os or OS tng. of ttiibcs- 
trol or bcazeslrol given dadv for a ux*ok oc 
ten da\x Estrogen in this anwunt ioserted 
once a \vetk provides a satlifactom main 
tcnance dose Suppositories such as Flot 
aquin or Devegan containiag a carlMhv 
drate aid in re-establishing the normal bat 
terial flora. 

Endomae-Cersical H)persccTetlofi. Estro- 
sco «us€i increased secretloa from the cn 
oocervis and this occurs normallv at tlw 
time of ovulation In ovarian failure thcro 
are derangementii in ovanan function, caus- 
ing Q contfauous hl^ level estrogen seem 
tkm. The discharge is cdorleti consists of 
thin mucus and has no odor Usuallv it Is 
fluid in consistency but may be a iJlUe 
stringy at tinws. It is nonlmtating. Mans 
times an associated Tridiomoruu coglno/l* 
infection masks the character of the dis- 
charge. Symptoms ore few the main ones 
being a sense of wetness ax>d the iwescnco of 
a discharge oa the clothing. Unless IJk. stim 
uKu to an abnormal estrogenk secmloD Is 
caused by therapeutic agents, medical treat 
jncQt is unsatisfactory To c^>taLin satisfactory 
cuTe> a partial obliteration of tl» b>'pcne' 
creting ^aods m the endocervii is required. 

THUVSl! isrccTiass 

Thrush is a mycotic vi^tls The re 
jpoasiblo organism is usually Candida at 
bkxmi Pruritus is the thief complaint of 
(OOSt women with thrush. Ofteatintes it is 
dhtressing to the point of distractloD The 
patient is in real misery Dysruromia and 
dvsuria are fftqnentl) but are rarely 

i^ti»ed by the paticnL The discharge is 
variable in amount, being scanty more often 


than profuse It is thick in csJosiitcDcy d 
tends to adhere to tho vuhj and ccoo 
away like tiny bits of cottage cheese. Socae 
times It is described as buttenralk hie, T* 
disease can occur at any age and fai iB 
classes of women, but ft fi cspccuJly coo- 
mon in tlw pregnant woman, the 
and in tlwso who have rccratlv reedvd 
antibiotfes. In tho individual wUeni. rf h 
practically impossible to state the mdW d 
tnmsmhsion. Candula albicaru Is bobted » 
frequently from the mouth, skin lad rtoA 
that infection from these sources is ihiiii 
a poufbihty It can occur from coilta a 
from contumioatioa of the hands, dooda 
noadcs or Instruments Many womcD »!» 
liorbof iho organisms are as>'mptoiratic. b 
these women n-mptoms develop oal> sba 
tlicre is a change in h>‘drog€n tot cooccb- 
tration in tho vagina nsulting in a duff to 
iIh? add side A high Intake of sugar use 
of add douche* oikI acid eootracefine 
icliics and dcstructioo of the noimil vagfad 
flora bv antlbioUcs are all peedisposiBg ^a^ 
ton In severe cases, the entire vulv* bf- 
comes fiery red Such an appeanuxe it 
hJghl> suggotlvo of undedving diilxfei. 
Laacr degree* of vuKitii are the rule 
vnginn is inflamed and contains patches of 
Ihkkencd, whitish erudale fn chronic !»■ 
fcctions, tho mucous membraae of the vaM 
is thin dry and glazed. The skin aroonfl I* 
vulva is thickened and whitish in 
unco The hydrogen km concentratfon ten® 
to the add side aromid -bS or lororr Fiad- 
ing tile organisms confinm the 
For this purpose, wet smears are s»fls£K“ 
tOTv A drop of the diichorgo is pUcfd 
iliac and diluted with two or three ttroj* 
of 10 per cent sodium bvdro\ide 
oo eiaminalioo the organisms are roahh 
found If prescoL , 

The flrit coosidmtloo In the treating " 
tlirmh if to eUmbute the possibility of ow" 
betes, eftber fnmk or latent It is anw^^ 
how many sufferers from this t>pe of 
don have been using vinegar dooc^ 
These of course should be eliminated. Tw 
reliable treatment is to swab the vngi® 
vidth gentian violet It is supplied in i 
per cent aqueous solution, ^t even m 
concentrotioo chemical irritatioo is not 
usual. Tbo treatment should not be repoR*** 
for three or four da)-* The newer pref^ 
tloo of Ccntla Jel or Gcntersal has nwicfl W 
offer to those wbo rely upoo gentian vwri. 
\lCd iodine douche* mvo fou^ great 

with nany pmctltioDeTi 8 cc. or 2 
spoonfuls to half a water b S. 
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m^ul pirtcriptlon Tlw ilinplcvl ami coikil 
fonn of treatment is thu ImtllUtlon of o 
mhluro of 1 ounce of fcodlum Ixiralc and 
4 cninccj of gl>cvria- Tss-o tcoipotmfnU of 
ihb mKturc arc imllllcd into tlw \aKlna 
a biilb i>riDp3 c\xt\ otlur niglil Nlwt loms 
win napood to tbli fonn of tiialmonl 
Propion Cel ij an cfft'ctlv-c agent as an al 
tcmatl\o treatment The moit rwnt ll»cr 
ap> U tlw Intruaginal uu> of iVw antifungal 
antihioUc M)-covtatin. One or tu-q tablets 
inserted dall) for se\cn to fourteen davs 
produce excellent results. 

CLNCCrt 

Discharge is an carls s>*Tnptom of all 
fonra of genital cancer ■M first llic dlschar]^ 
Is represented simplj bv a sllglu Incrtaso 
oser the normal sccrcticms and gciuTalls the 
patient ONerlooVj It Wlicn tiu surface cpi 
thchum over the groulli slouglu, there is on 
abrasion arul from this exudes a mtous dis* 
charge. Infection adds to (lu. rwrmal xx%*ep- 
tag ^ the tuusc. As Um groxx-lli opens up 
tbo smaller blood xcsscls tIu. discharge bc« 
comes brownish. Frank blc>cdlsg occurs os 
larger vessels arc iaxolxcd Contact blcexling 
from esaminatfan CTsltus doudKi or down 
ward displacement of tlw cervix against tl»c 
postaiof xagfnal wall, as In straining. Is 
common at tills stage As the nnxx-ss con 
tinues. die moss of sloughing and dottalizrO 
tissue incrtasci. The x'aglrul bacteria at 
tack it and the disduirgcs become putrid 
Cancer of the cervix produces a discharge 
which often folloui such a paltcrm In can 
cer of the bod> of tlio uterus, the discharge 
Q^noUy remains sciosangulncous and rcla 
tix'cl) nonodorouj for a rallicr long time. A 
clear continuous serous discharge from tho 
cervix fai u postmenopausal woman ohN'ays 
sjposcs siispldoo of cancer of tho fallopian 
tubes, ‘ 


PAIN 

order to interpret painful symptoms 
•using from tho fcmolo reproductive tract, 
CM must understand tbo mctdianlsms of 
pain. Much Ul-adviscd surgerj has 
been duo to a lack of this undentandtog. 
or enunpic, one sixth of all xx'omcn enter 
0 *»- 

wntn of these had norraaf pelvic organs and 
^ pelvic pain %vai not relieved bv surgery 
^ too often the pain Is attributed to the 
investigator cheeked 1320 ovaries 
because of pain and found 993 to 
De nonnoL 


TIio inlcrprclation of nclvic pain also re- 
quires an flpjHxtdJtion of man) var>ing fac 
tors Ursl Hktc is Us ineonilanl nature 
Tlien liw tlircslwld for pain varies with dlf 
ferent individuals and at diiftTcnt times in 
tlvo same person. Mucli of this variation is 
due to live emotional k action of llu- in 
dUldiul Another dilBcuU) Is the various 
descriptions uhicb patients give of tlictr 
pain and Its diarnclcrisllea. A good history 
shotihl inclinlc tin. usual biformation os to 
onset duration location and qualit) of tho 
palii and, in addition sliould note tlio rcla 
tIuoslUp of tho pain In sudi functions as 
memlrualion dc'fccatinn urination, coitus 
and oviiblkm 

Sumo understanding of Uic major causes 
of pelvic pain is csseutlal to accurate his- 
tory taking and exominatioo For this pur 
pose four diiTerent 1)7)05 of pain should be 
distinguished accunling to tlio sito of origin. 
These are ccrLbral organic, peritoneal and 
somatic. Tilt mnemonic for nain, therefore, 
lx COPS In luing tlds dasslHcation, it 
sliould be dcarl) uoderstood that roUturca 
of tho various t> 7 >cs of pain are common In 
many patiemts with organic disease there is 
a ccreliral comiionent In inflammation of 
an organ, tlic p^toncol component rru) bo 
prominent and at times complcteK dorai 
runt Understanding comes onl> when wo 
ore able to recognize and evaluate tho vori 
oui components. 

ciyT£nrT iL rii\ 

Pain in tho pelvis b often tho result of an 
emotional conflict It Is commoo but difficult 
to intcrpfe>t. Some pi)diialri$U bdlcvc it 
raa> bo associated with the presence or ab- 
sence of sotno kind of sexual activity either 
inuginury or actual Most of tho patients 
uilh pain duo to emotions also have easily 
recognized neurotic svmptoms. Man) times 
(licro is a tendenev to use tlic symptoms as 
on evasion mcclunism In a particuW situa 
lion. FatigabiUtv palpitation depression. In 
somnla, poor appetite and irritability ore 
present either ilngl) or in combination. The 
causative mechanism of pelvic pain of emo- 
tional origin is generally coosldeTed to be 
the result of a contraction of blood vessels 
in tbo affected part 

OHGAXJC rAI\ 

In general, there is nothing speciflcal]) 
charactorisUc about pain from tlw various 
pelvic organs. Perhaps the bat example of 
organic pain is tho labor pain, but the dr 
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cunuLince* under w hich it occur* and It* ccrai pain. \Bow-ablo <x«cluiJoia as edy 

time intemiu relitiomhip are It* charjcter be boied on the contMicratioa of the aiLte 

iitlc orpeett, ratiicf than It* quality pjcturo ol pain, it* focahiatfcin, tane-faja>. 

Pure \i>cerdl pain uaatiociatcd with peri »lt> cun-c the coaiUtutioaal reacboo, at 

toruti*, occur* either a* poorK localized pain cumstmcc* under whk^ it occormi, ih rd*- 

in the region of the diica*cu \'i*cus or ax a tioa to organ furvctkaii and the deoMoii*- 

more *harp]\ localized pain in tome area of Uoo of liiceral dUeaxe 

the bod\ xurface mpplied b\ the some ncu 

ral legnoent Wlicn the pain xtimulux i* ftRirosE-th rus 

sewre adjacent neural xegmentx nw\ be Id* Anatomically the peritoneum has IffUc <x 
\'oK'cd. Injection of proc-aitic in the zoane of no nerve suppiv It is vcr> waisitiye as t 
reference will tomctjme* abolish Uic pain result of the nedj innmaUon of the uodo 
when the stimulus is mdd. but if the slimu K'ing tissue Pain impulse* &ocn the penlo- 
his increase* this pnxredure beenmex In ncum go b\ \ya> of iha iatcicostil nena 
effective xupnlying die p^icular area. Infiamm^ka 

Observations made during operation with of tnc parietal wall* cause* pain, tcodfram 
the patient under local anesthesia xhow that and rlgiditv in the affected area. Hvp“ 
the wall of the uterus I* rather insensitive algesia of the sUn is frequenth present h 
A uterine Inciiloo cause* little pain. The diagnosis it i* ncctsxarv to loot upaa pro 
endometrium os senritjvr e*pecial)\ to In the caused b\ lb© irrltJtfoo of tJic paii^poi- 
region lust above the internal oi The folio- tocieum as die surface outcropping of 
plan tulx^ arc olwavi verv scruitKc hing disease. This indicate* cad) the eite* 

Neurosurgical operations for the relief of to which the disease U in contact uiih tk 
pehic pain ihow the huportaoct. of the parietal pcritoocum and does not mdfcate 

lacral mnuvTnpolhetic* Intcrruptloti of the cither the eMcnt or degree of the 

svmpauictic pathw-av* bv rweeting the *u disease An estenm-e arc serious inflatnBH' 
ppriar bvpogastric pieuii (preiacri neurcc bco ma) be so situated that ciih a 

tomv) relieve* utenne ram but ho* little slight amount of the area in'Tsl^cd I* m c«- 

effect on cervical or bladder pain Pain im tact with ih© parietal pentoocum. Tlii* 
pulse* from the uterus enter the txsrd from infrequent In docosc* originating ® 
the tvrelfth thoracic vertebra to the s«>coo«J fallopian tube* or m the sigmoid coioo. 0* 
lumbar vertebra. The rone of rcferoocc i# the other hand, some disease processe* Sf 
the luprflpubic remon and the low^ had so intimatelv related to the panriol ^ 
The fallonian tube* arc olu avi vm seasi Icmcum that the sign* rather aecurateb lofl- 

live- pain from the moer third of the tube tatc the extent and degree of the 

utUhee* the utenne pathwav while that from UxualK preceding the development of 
the outer two-thlidi utillm the ovarian pcrilonc-d phencravena are the dgo* ^ 

pathwTi) which run* with (far ovarian vctsrb mnpiom* of orgaafe disease. Cnunpu^ 

to the aortic plexus Impuliei from the pain may be transmitted from a daeaiw 
o\ ar> enter the cord over a broad area from viscus to the umbilkux, suburabdical rccwo 
the tenth thoracic vertebra to the first lum and the imvrr bock. The coustitotkiad 
bar Their ordlnarv zone of reference is the action and Uio JbdomiItope^v•K^ csominata* 
fuprjpubte region, the loin and thigh. The usuaDv *uppl> the information necesi^ ^ 
ovarie* ore practtcallv in»eti*itiv‘e Priddne relate all of the pbejKHnena to the prtnvm 
them widi a needle and handling them with di*<a*e 


a forceps arc almoft painless. Dtrteadiug the 
capsule of the ovorv U mjecttng saUne solo 
tifHi cause* only mild pain Twirtfag of an 
ekmgated nieiovarium cause* severe pain, 
referred to the umbilical or tubumbdlcnl 
regioa- 

localization of th© origin of a pain 
lairina &001 the peMe viKeia aumot bo 
mflis by the duiicterfiUa of the potn or 
from lU MOO teferonta Lmvii caU, «tten- 
^ to *0 rtellaiity of vfKO^ pota and 
oain to qotoltv and to »o*inaitaI 
AbdomiMi tvaB ttwiCToo.. nod 
^^Xrigiaitv ore not cooclmt™ of vi,- 


SOMATIC 

Palo in the abdomen should direct «tt^ 
tion to a visceral origin. Alroort univeiw^ 
tbo tendenc). is to overlook other 
c»peciallv the somatic structures « 
abdominal noil, a* tbo basis of 
pulse* In domg to wo forget that w p^ 
ot« have a for ricber nerve ropplv 
the viscera and are for more pauitiv^ 
tainiv the scriousTvcsi of vucerol 
it* potential danger have much to do 
this attituda Evervoae realize* that p*® 
can be felt ewer the abdominal viserf* ** 
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rcMilt of laTpoi ZDitcT and tla iMmihilitv of 
Uiiol plcurii) Inilalkin of tlw tnU*r 

cmUl ncnr* [s excluded In e\-cr> c*uc of 
Hikpccted apiKTidWtli. Ai a iru\tcr of fart 
konultc pain U far ntorc common llun vU 
ceral [uln. tailuro (n undenland it Ikis led 
to mliscd diapKJsls naultlng in needicas 
surgcf> and lud rouIU. 

In Lmsis ^tudUi on pain lie found tlut 
die insertion of tlw Inlmplnoui lltyimniti 
with lr)-pcftonic saline solution produces 
pain similar to die pain of x*isccral disease 
In)cctioo of both recti l)clov. the ru\cl im>* 
duced a pain similar to that of intestinal 
colic. Canirtt stressed the imiwriance of 
somatic pain man) )can ago aid Ids eieu-s 
aroonl) now beginning to rc'ct 4 vc die attni 
lion of those Interested in tlu. ferrule repro- 
ducthc srstem. 

\cconflng to Judortlcb and Hales, tlu. 
most common aiM dcar-cut 1x7^. of sonutic 
pain Is that of segmental neuralgix U> 
defloition, this is a painful or tender aiva 
within one or more scusorx lUn segments 
£tlolog[cally it rxsults from ans dis<.aK. 
process, todc absorption or mechanicil dis 
turbaoce which irritates tlic roots ganglia 
or trunhs of the spinal nerves. As a result 
its point of origin Is in or close to the 
xxTtebrac. Teodemess of the parktci U a 
major sign In segmental neuralgia Pirndilng 
and pin pricking rcvTal supcrSdal tender 
ness. Pressure against benx slnscturcs or 
against contracted nuisdc and hlmaounl 
palpation of the abdominal wall rex cal deep 
tendemesi. The diagnosis depends upon tlic 
demoiutraticn of tenderness in the paraxer 
tebrol region or along du; rib margins correv 
ycBiding to the IcxtJ of llic tender anterior 
distribution Segmental tenderness nuxlx if 
extr occurs as a result of a disease of the 
pelvic viscera. TcDdcmcsi docs occur from 
pch-ic visceral disease as a result of invoKc 
njent of parietal peritoneum overlying the 
vheera. But this tenderness is local, not seg 
mratal, and usually Is associated with local 
and many times xvilh some degree of 
rigidity 

The sevaity of the pain of segmental 
P'll^gia varies from mOd to sex-era Most 
it is mild and Is described as a 
°Wng or aching pain or as a soreness. Pain 
CO motion, radiating from the anterior dis 
™tkm to the bad, has diagnostic signlB 
Un vagiDoabdominal eAaminatkm, the 
bo so great as to confuse the 
To darify the picture, tbo prw- 
^ ^ abdomlmil hand ihouU bo dc 
“EMoi ilowly If iho pain dlmlaliha and 


tile xjginal lund ton pali>ato the viiccra 
xrttiwnt luin somatic luln slimikl bo sui- 
|H‘etetl Tlio direct pressure of Uic Intra 
xagiiul fingers agairvst llu5 sacrum or thu 
skU wall* of llie ptKis Is oftni \t ry painful if 
tiw iiarictei arc sore Palp-itlon of tJic IkkIv 
of the uterus nrcsscs tlu. tender alxlomlnal 
wall against tlio ultTiu supixwlcd by Oic 
intravjginal fingiTS and thus causes pain To 
detenuim. if tin. tilenis is painful or If tlw 
pain is In iIk overlying ulKlomirul xvall the 
Intravaginal fingers aro slipped anterior to 
iIk Uterus and the overlying structures art 
lulpatetl blrrujiiially This maneuvvr can be 
utilized to palpale a large area of the lower 
alKlominal wall UTren Inc examiner can 1x5 
nasoikibly sure tlut the bladder and intes 
tines an. not between the cxtcnul and in 
tcTTu) fingtrs and tlut peritonitis is absent 
tills sign Is of great value In the diagnosis of 
somatic pain. 

Tlu treatment of segmental neuralgia de- 
pends upon finding tlu cause of the nerve 
irritation. Many tinxs tills Is tlie result of a 
defect in body posture such as is present in 
Kollosls bruosis and ptosis of ^0 lower 
abdomen OecnsbnaUy an inequality of leg 
IcngUi is 11x5 cause From lime to time 
atronliv of the spinal nuudes from old polio- 
mvilitis is noted. Unfurtunatclv in many 
circumstances it U impouibb to find the 
cause 

In treating the patient for segmental neu 
ndgia one sJxxrJd remember that most of the 
time pain is of a mild degree. The emo- 
tional reaction resulting from the unecr 
toJoty and oruictv os to the cause and origin 
of Ux5 pain is in many instances the rild 
cause of the patient seeking relief For this 
reason, ciplanatioo and reassurance arc 
often all that art nceexsan Simple corrective 
exercises to strcngtlxm 11x5 muscles of the 
lower abdomen and to Improxx tlx? bodv 
posture arc ulwavs helpful In severe cuscs, 
procaine Injections of tlx? affected nerve 
often produce siuprislngly good results, 

0>SJI/:.X0HR//1M 

Dysmenorrhea, or painful menstruation is 
one of die most common tx^ici of pntn con- 
fronting the physiciaiL It has been estimated 
Uut approximately 30 per cent of raenstiuat 
ing women ore subject to either primary or 
secondary dyimcnorrhen Division of dyi 
rocnorrh^ into primary and secondary cate 
gorics is ^rely an arbitrary one. Primary 
dyimenoTTlxu designates painful menstrua 
Uon unossociated with any demonsfrabb 
pelWc patbobgb process, in contrndistinc 
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tkra to lecondary dyimenorrhea which i% 
due to pathologic *tate* within the pelvis 
such as cntlomctriorii pcMc inOaimrwtoty 
diseata fibroids or fix^ rctroflcxioii Ob- 
viously the treatment of secondary dy»- 
tnenorrhea should bo directed toward the 
correctioa of any existing pelv Ic disease Tha 
problem of dealing with primary dvsmcnor 
rhea is a much more difficult one Indeed 
it presents one of the most challenging prob- 
lems in the practlco of gynecology To refer 
badk to the mnemonic toe pain of nrimoiy 
dyimenorrhea mav be entirely ccrohrol or 
entirely organic or any combination of the 
two In most casics there is a liberal omount 
of both factors present orwl each mart bo 
handled appropriately 
Chaiactcristlcail> the pain of d>imcnor 
rhea is oramping to nature and usually quito 
severe— in many respects simulating labor 
pains, it may precede tho onset of mcovtru 
adon and Its duration raa> be from a few 
mtautei to several davs Frequently there 
are associated svvtcmic eomplotots of nausea, 
vomiting, headache and backjche Ccnerallv 
the pain of dytmeoorrhea does not truko its 
appeonmee for tome several months or yean 


rhea is often effective. If combiaed 
appropriate pij chothcrapy probably D pe 
cent of wticnti can bo rdimed to * priat 
wlKnro UKJ dysmenorrhea Is tokrable. \ 
vorlcty of enaigesics and anUspuinodks 
has been used. A combination of tspeb 
(5 grains) phenacctln {5 grains) *od Prop- 
adrtoo hydrochloride groin) giien »t 
four hour intervals Is helpful Great diicre 
Uon should bo used to pfescribtog c o d e ine. 
Other opiates slmidd not bo givtm. Eado- 
crino tbwapy olio may bo used and in nasr 
coses is cstremoly helpful Perhaps its dtirf 
value is tho cstabllshmeat of the or^afc 
nature of the pain. It is a wcD-knfm'a ficl 
that If ovulation is suppressed, ffw bleeding 
which follows is patoleis. This is the badJ 
for a regimen which is frequently eiEpfcy«d 
as a dtognoitJc measure. It comdstJ erf 
administration of stfibcitrol, 1 to 2 mg- doSr 
beginning on the first day of menstiusti* 
and oitcrotog for ris-enty-one to 
five days. Stilbestrol suppressa miiUti* 
during the current cyxio a^ the abscoce of 
polo cstobJiiher the cydes anowhtoty » 
tore Androgens also have been used i fl t» 
trcotmcTjt of dytmeiwfTbea. The esact txa 


due to anovulatory cycles When the cydes 
become ovulatory the dvsmenorrhca com- 
rrtenccs. Folknvtog pregoanev the pain is 
less severe in the mofonty of womesL Also 
many women tend to ontgrow their cramps 
In others they persist to tho same or m an 
totensified degree The exact ettologic bosis 
of primary dysmenorrhea Is unknown Cer 
ijJnly ahnoirnal utertao contracfaoas ato 
known to be a factt» 

Treitonent of dysmenorrhea Calh into 
three categories piychotberapy medical 
management and surreal trootment It prob- 
ably is safe to say that nowhere to n>e<uctoo 
Is the psychologic evaluation of o patient 
nKS'c Important to tho eventual successful 
0 iajiagement Even after this Is done it Is 
roroetimes difElcolt to tell immediately how 
much of any given patients pain u func 
tiooal and hiow much is organic. It usually 
requirei several interviews and several 
coerscs of timrapy with various me^UcHtioQs 
to establish tho exset reUtionihip Two im- 
nortant points to include to the [rfyxhotfaer 
lOT of a patient with what is felt to be a fair 
of functional dysuvaon-bw are re- 
^jjjirancei as to the normalcy of her pelvic 

Soefion i. • 

mmugemsDt of dymowr 


it probably Is related to a change m ™ 
mechanism of ovulation or a dficreosedlce 
mation of corpus hitcum bonreone. An ena 
Hve method is to odminister 10 to 30 « 

mcthyltestorierone daily from the se'entb to 
fourteeath day of the cycle 
Surgfcxd methods for relief of dysaic^ 
rhea consist of dilation of the cervix, wro 
or ^vithout toserttoo of a stem pcssarv sao 
presocral neuxectorav Dilation d tho cts'is 


sory This remains in place for a penoo 
twv) menstrual cycles. Hm^-ever 
saxJes are not without dangta" 
cervicltii is on absohito cootratodicatk® 
their use. 

Tho dedslon to perform 
rectomy on any mtient for the 
dysmenorrhea can w arrived at only ahi? 
careful evaluation of the patient a^ 
deternrioattoa that the dysme»orrbes 
utortoe to origin and dlsabltog in nitore. 
well-selected patients and w-ith a 
operatkm. the cure rate will be 

Doyle recently prcqsoted a simpto^ 
method of interrupting the sensory 
sympathetic fibers to the and to® 
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tcnjor> s)iniutltc{ie fiber* to Uuj fundus 
Both m-Hi of fibiTi nin In tlie ItrmluJ 
cm. of tlw uliTOvicTjl To dciar 

\ jlc the ulcnis. It Is onl> ncccsi.ir> to cut tin 
uteroacTjl Ijgammt TIk* niLlIiod anpcir* 
to fuse nun> adsonlagoi but it still lacl* 
vkid«incad dinical confinnalkin 
BLtUJISC 

The onalj-sii of almoniul genital tract 
bleeding poses man> intenilfng probhmu 
There is much truth in live va)lnfl, ’lie "l»o 
Inovs-* hlccdhig Lnoui gstRttjlogv " TJk 
first proldcni b to ditermlne if thi bleeding 
U rcoHv abmmnaL Contrar> to popular Ik*- 
hef menstruation does r»ol aluavT occur 
with dock like regubrits /Vs a matter of 
fact, man) women evlilbit a cooslderabli 
xarlation from nvcmtli to month and it U 
oaK when (Jvese varbllocu escecd ratiKT 
H-idc limib that uc arc fusUfied in bbcling 
tho bleeding os abnormal lu taking a hb 
tor) Uvcrcforc, it is nccvuarv to consider 
the rvonnal sariabllU) of Uk proccu a* wrll 
as the normal for Uut particular utmun 
OiucL The great maforiU of women Ivcgta 
to mnutiuato betneen tho twelfth and fif 
tccnllt >^^^1 of life. The oulsidt limits of 
normal ore from clcv'cn to sblccn yxxtn of 
age. 

Interral Tlu? normal Intcnnemlrual In 
ters'al U tw'cat)<ight da)i, plus or minus 
tescaj da)x Tbav b a good deal of surb 
tioQ among dlffcrcnl uomcn and from c>clc 
to cj-de io the umi Hvmun 
Daratkm, The normal duration of flow b 
five day* plus or minus three dav*. In Uk 
same woman tho length of tho period b 
fairly constant, but it \urie* anvong dUFcr 
ent women. 

Amounu The anvxint of blood lost at each 
menstrual period also varies widely In dlf 
^ent women and in tbo same woman at 
different period*. The number of napkins 
^ve* a rough idea of the amount of blood 
During the first two or three days, the 
now b luuoll) more profuse and thereafter 
Sr&dually tapers off 

Qiaraacr Under normal condiUons, tho 
dbcharce b of a dork color and 
^ bom dob When the flo^v becomes pro- 
it b redder and contains clots. 

In 70 per cent of women, menstrua 
b t palnlei* proceis, the remainder 
^hMt same habitual discomfort of a 
^•rioeiy varying degree. Tbo onset of pain, 
r a c h a n ge In lb character Km great dlag 
noiUc rignifleanco In bleeding problem* In 


the carl) stages of cancer for eiamplc, 
bleeding b ivainlrss. In alwrtkin tlw bhxtl 
ing b definitely julnful If u fibroid tumor b 
iwescnl there nuy Iw gradiuU) increasing 
pain In ectopic gesUlion pain b almost 
always prcscTit, while in the common form* 
of cndocrino bleeding i>ain Is generally ab- 
sa»t lienee cartful attention to the rcb 
ttumhip of pain and bleeding ma) reap a 
rich diagnostic reward 

Vswciaicd b)m|«oms. TIktc arc mam 
s>'mptoms associated with bleeding wliich 
will lie cnctmnltTcd from llnw to fimt T)>c 
most constant b a dull iKavincsi or dragging 
in llu. pelvis. Ocvtining with this may be 
Iieadadie nausea and stvmiting, depresskm, 
ncr\'Dusness and iemsion states. Usually these 
symptonts are not disabling After deter 
mining tlio c^racterisUcs of the patients 
normal c\dc and the date of (lio lut mem 
slnul period the change In tlio patients 
me^utnul flow b noted as regards internal, 
dtuaiion amount, cforactcr and rctalionshjp 
to pain. Often Uve patient cannot give exact 
dates but evvn without tlicm a fairly ac 
curate pictun of tho abnormal bleeding can 
be obtained. In such e ases, a calendar is a 
great hdp os the women can readily note 
thereon the approxioute intmaU, dura 
UoQs and amounts. 

C-LSezn OF TllC COiHX 
Even though the cause of cancer b un 
knowm much can now be done to control 
the disease and il is possibic stiU more 
can be acconipIbJvcd in llic future. Three- 
fourths of all gemltal tract caiKsr in women 
occurs in tho cervix, a site which b rcadllv 
accessible for study and examination. Nest 
to cancer of the breast, cancer of the cervix 
b the most common in the female It ac 
counts for 10 per cent of the total cancer 
deaths. Its common occuttcdcc, deadly na 
tore, and ready availability for objcrvatlon 
hav'c sUmulatcd on ever IncrcosiDg number 
of fruitful InvcstigatioQi. 

Cancer CuniroL In 1900 tho cure rate wa* 
practically zero Today it ranges from 
35 to 45 per cent and tosnoirow it ctmid 
readily bo 70 per cent Cancer control de- 
pends oo tho elimination of predisposing 
factors and the diagnosb of tbo 
Its precllnicol form. ^Vhen cervical cancer 
can be recognized by clinical mean*, the 
chances for cure ha\ e already begun to 
dimlnbh 

Life Iniunmco statistla indicate a drop in 
tho death rate of cancer in females. Thb i* 
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largely due to a marked decline in the dcatli 
rate caiK»r of the female generatiw 

tract. 

PredlipofcJDg Factors, The prcdupoilng 
factors present some interesting points of 
information Tlko disease is more common in 
the km'cr income group than in the upper 
mcome group Next, it is xta^ rare In \irgins 
and occurs only occaiionoUx in the single 
Marriage definitely Increases its Incidence 
Those individuals who marrv voung arc the 
most susceptible Multiple marriages seem to 
be of some significance Prostitute* Iioto 
more than their share of the disease All of this 
indicates that an active sex life is a factor 
of importance This nahirallv leads to preg 
nancies and a higher incidence of chroni 
callv inflamed ai^ lacerated cervices 
Chronic cervicitis has often been dcsoriboil 
as the breeding ground of cancer and most 
^ecologists bcilexT that these cervical 
t^iom arc potcntiolK dangerous as a future 
lourco of cancer So far all of tliis evidence 
tocriminatc* scrual intercourse but this mav 
not bo the whole storv as the jews and 
Moslems hove a \erv low itK'klcncc of tho 
disease Mcmben of both of these races 
practice circumcision Negroes on the oUict 
K ami, have a very high incidence of cancer 
This may be attributed to poor pende hv 
giene or to a racial factor 

In our enthusiasm to control the duense 
we should tvot trv to ekmlrute a function 
which is a biologic and psxchologic n«?ces- 
sity but rather wc should concentrate on 
the ruscei>Uble icdiviUual or groups in our 
efforts to discover the cause Needless to 
sav tho elimination of cervlcjJ irritation is 
of great importance not oalv In ruling out 
a potential source of danger but also in 
directing the attention of ^vsldan and pa 
tteat to the cervix. The data on ciramjcision 
and penile hygiene are suggestive The wide 
ado^lon of circumeijion and good penile 
irvgien® can do no harm and mav be a step 
in die ri^t direction. 

Changes and Metatusit, The 
layer of the normal cervical epitbeliom 
^sQosisti of several la>-en of deep-ataiaing 
Squamous cell cardnomfl originates 
from these cells. At first there may bo basal 
cell proUfera 

rtoa risto ten ceDs deep. Gradually tho 
rrrtxess involves the cntiie epithoUum In 

CMO, tbrni U c<m,pl«, Um of 
5 b nornii! ittatiBaitton of tho opithdium. 
Th. Mill vuy to itfo 

Of nucioar irTeguiarities, are present 

rh^Vi, arolteittail irfth mdlgosot cdl. 


But invasion, tho nx»t important char ^tn 
fslic of malignancy appears to be hftim» 
To establish iho fact that it rcaS) is Ltdi^ 
requires a careful examinatioo of naay 
specimens from tho cervU, Often this otea- 
sive studv reveals invasioti Many hroa, a 
clcor-cut inv-asivo carcinoma, there fa is 
area of pfciovash*c carcinoma st the isnr 
gins of the ^mvth. From a tberapeotic 
standpoint, therefore pretavaxlve Ciraaona 
must bo considered a* invasive ontil ptwri 
otherwise 

There have been a number of reporitd 
cuscs in which it was possible to trace lie 
sequence of events from basal ceil bvpe 
activity to frank invasive cardnoau- b ore 
of our coses, described by Jones, the changa 
extended over a thirteen >‘ear penod. The 
tramiUoc to a malignant state ou) be * 
slow process Preinvasive carcinoma reacho 
tlio peak of its incidence In wtunen st die 
age of thirtv -eight )-oars invasive carefe^ 
in those fort> five >m* of age. On the other 
side of tho picture It bo* not been drta 
mined that preinvaslvo caremoou ahnn 
progresses to invasive cnronooia. At baa 
regression occurs and this Is cspeciallv liW’' 
following tho terininaliao of a pregwatY 
Once the process acquires sufficient 
momentum to become invasive it w*® 
forever its capacity to undergo spootao«w 
regrenioo 

Cancer of the cervix spreads b) t^ 
roetbods. The first is bv contimUt) or di^ 
exlcimoa- This type of spread begiin ^ 
morfiv with Invohtment ^ the 
growth then extends lateroUv in any of 
main dlrectloos--tbe paracervical tlisnc, c» 
paravaginal tissue or along the uterosacrti 
ugaincnU. The second metlxxi is by the 
pMtic channels This type of ®*^^**^ 
is emboUc in nature. TTie most cobk^ 
node* involved in our expericnco are W 
obturator hypogastric, and tho 
coarunoD iliac nodes. The parauretwaJ 
has not been frequently involved in ^ 
eariler coses. As shown by operatiye resoio- 
tho i>'®^ph node involvement of 
losiom is approximately 18 to 20 P®*” 
in stage II l^oai 30 to 35 pc cent la 
mare advanced lesions, the percent*^ 
involvement increfisei. The third 

S i of carcinozna of the cervix is by 
stream. This usually is a 
renco in the disease. CarciiKana of the 
vtx is restricted within tho Hmits of 
pelvis for a relatively king time before 
Unt metastasis by the blood stream occu*^ 
CUsslfication and Gr*^ Vne ^ ^ 
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the tumor U dowH) related to tlie degree to 
uhld> it niclajtaita .1 und iU cural)iHl> b) ra 
dUlion or wjrger> In order to compare t)io 
rcsulb of treatment, it b ne'ccviar> to eon 
ildcr luUcnU In ulkom the gruvkllu are ai>* 
pnxUnulclj tile wnK kizc tor tlicw; reakunt 
thcnHforc it lui betm nece^wr^ to e'klaldidi 
a uniform de'MTiptivc k\'klnn Tlic follow 
fag lui been adored b\ tlw League of \a 
Uonj Health Oiv*nizjlion and U rww 
unietTuliv It Is konu-tlmc* re*feTTcd to a* 
the International Chmificatlon 

Sfafic 0 Nonineadvx carrirroma etmfinctl 
to the epithelial margins of llu cit%-1's 

S/jge I Tbo cardnonu is striclJs confined 
to the cenlx 

Siage JJ The ami}iomj infiltrates iJh* 
parametrium on one or both sides but lias 
not faN-ohrd the peKic wall TIk? carcinoma 
infiltrates the k’aguu but doi-s not instiKc 
tho lower third. Tiic carcinoma invokes Ukj 
eodocervix otkI has spread to the corpus 

Stage III The carefoonutous infiltration 
of the parametrium has involved tlio pelvic 
wrall on one or bolli sides. On rectal exami 
nation, do cancer free siucc is found be* 
tween tho tumor and ihl ikMc wall The 
carexnoma involves the Iowxt third of the 


MarUlnif and Bnxlcrs. MartJoff used tliu 
liiret. txll tv 1X3 of llie normal ccrxlcal e-pi 
liHliiiin os the Iwsk of his ctasvificalkm 
1 Sp/;w/ cell tyi>e renrcscnllng chlcO) 
tlx cvterrul laver of cells. Tlwse arc iJic 
rrsovt benign of Uw cpklcrmlc carcinomas 
and arc clavsiDed bv Uroders as grade 1 
2. Trcmitioml cell iyi)e consisting of cells 
resenitding tlie nUddlo la>tTs of the ccrs-ical 
qtithcdiuin. Tliesc cells arc less differentiated 
than tho spinal cells and are more malignant 
Uroders places tumors consisting of tlx-so 
nils in grade II 

1. SpUullc cell or basal cell lumor In this 
group the cells resemble those from basal 
^ers, tlx so-called stratum gcrmlnalivum. 
Tm-si arc the most undifferentiated and 
aruplastic of the cervical cells and arc the 
most malignant type Broders cJasdEcs 
tumors of this t^pe os grade III or IV 
Transitional cell tumor (grade 11) is tlie 
most common, vslth tlx spinal cell (grade 
I) next in fre‘aucnc> and llw spindle or 
basal cell (grade 111) the krost commem 
The cell types ore important and ore 
tlaxight bv man> palliologlsts to be of sig 
oiBcance in tlx* proorosis and selection of 
treaUnent But ora? sl^d bear in mind that 


vagina IsoUlcd metastases arc palpable on 
the sklc wall of the pelvis, iirospecUvc of 
the extent of the prinupv grovvih. 

Siege r\' Tlw carcinoma involvi3 the 
bladder as determined b> c^sloseopv or b> 
the presence of a vesicovaginal fistula Tlie 
cardnonu involves the rectum TIk curd 
noma has spread outside tho Urn ndvts. 

For orost practicaf purposes auenoeard 
Doma of the cervis nu> be cansidcred to 
behave as docs squamous cv.ll carcinoma 
ffcomso of its origin within tbo ctTvical 
cinal, h presents a little more diagnostic 
difficult) and bccuuse of its localkm it is a 
11^ more likely to spread latcndl) early fa 
the d i s ease In spite of these minor differ 
Qxes, the results of treatment ore about tbo 
same fa the tvve groups 
Both squamous celt cordnoma aod adeno- 
carcinoma of the cervls eshibit marked dif 
In their histologic characterbtk*. 
squamous cell cordnomas consist of 
cedi which are very highly dlfferentfaicd 
and dotely resemble the cells of tho normal 
bi others, the cells are completdy 
anaplastic and have no resemblance to nor 
nul cervieJ cells. As a result of these differ 
®«s In tho appearance of tbo celli of dif 
twat famofT, systems of histofogfc 

have co™ Into bring. Tho two 
^ uassttications fa common use are thci«o of 


lltcrc is a marktd variation in oil typea and 
in different portions of tbo tamo tumor 
Ilarclv does a tumor at anv one spot consist 
cntlrdv of ooc clear-cut ccH, but rather is 
a mivturc of scvxtjI tyT^cs, orw of which 
usually predominates. A single biopsv mav 
give an erroneous Impression of the tumor 
oj a whole All of tlxso factors must bo coa- 
sftlcrtd if hbtofogic grading is to be of any 
significance 

Syinpiomaiology Cervical cancer fa Its 
curable stage pfcscnts few if anv tvmptoms. 
As die disease progresses to the inctunble 
stage (1m? classical symptoms of discharge 
bleeding and pain make tbeir appearance 
Patients, os well os physicians, must learn 
that to await the appearance of lyTOptoms 
Is to dJmfalsli the chances of cure fa the 
typical ease discharge is usually tho first 
symptom. It is often mild and frcquantly 
unnoticed until bleeding occurs. Many 
the first bleeding follows Intercourse This 
postcoltal bleeding Is a very suggestive 
s^ptom and uKvays calls for investigation, 
(^cr forms of contact, such os with a 
douclic nozzle or by tho insertion of a 
diaphragm, or tbo downward descent of the 
cervix against the posterior wtiU of the 
Wgfad «, a re^t of ilrnlninB. maj caiuo 
bl^g. Bleeding ImpUe, a breal lo Iho 
•uifaco covering of the growth and, foUow 
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Ing thii infocUon occun wilh ao incrcoio in 
tltc amount ami duractcr of Uus dlwdiurgo 
Tlw diicliargc luually is icrouk or scroun 
quinuoiis at Uiii ktagu ami gradually l>cgint 
to dovcion on odor whicli In adv-nnood ca>c* 
con only bo dcMTlbcd as blinking TIuj d!i 
tliorgc is in many rejpcxU >fmilar to that 
cimmuling from a chnmic leg ulcer Tlic 
amount of odor roughly parallcU the degn-o 
of klongh Ai ilouRljiiig proceeds tlw process 
oi>ci« brger vciMiU, tlio bleeding l>ccomcs 
inoro profuse and often is continuous In 
late stages of the disease It con exsanguinate 
u patient very rapidly The blcodlnff is not 
related to tlw normal memstnial c>-clo but u 
supcrimixjscd and depending on ciraim 
stances it can ami doe* mimic all the 
vnrieHlcs of abnctrmal menstruation 
Pain, as such, does rtot occur In the curl) 
stage* of the disease but tlierc Is a strange 
avvarcncsi of soincUilng tso( right which 
paUcflts often describe os occurring early 
Tills Is usualU labeled as dluomfort Later 
ui tlw crowtli CNtcndi and InvoK-cs Use 
nm-ci the pain betome* tcscrc El.pcc^alH 
cluraclcrlillc Is pain in Uw kr\v back and 
pelvis with radiation Into the back of the 
upper llilglis. 

lyiagoosUi The Qrst step In examination is 
to visualise tl»c cervix and take smear* fron> 
it and llm vaginal pool When these arc 
staUwd, a comiwtent i^'tologist con state if 
cancer i* present or alucnt In a hl^ per 
pentago of ease*. Tills t^‘chnk{UO first dc 
icribed by Papanicolaou luul Truut, depends 
on the exfoliative natuie of cancer cells and 
iU recognition Unfortunotclv tho lnicri>re 
tatkm of the smear it not so I'ostlv learned. 
is time consuming and require* ver> osperi 
enced personnel For this reason U Is dlffi 
cult to use on a routine basis. But where U 
has ^“cn used, tho resdt* ha\e been worth 
while It is cspesHallv xaluablo In the dctcc 
tion of the pieinvasive and the early in\a 


value of tlio PapanlcoUou tcdi 
nkiuo is tiiat colli from all portlcuu of tho 
ccnlx ami utena can bo examined on a 
tlnclo slide. It I* u dlifuso test, wliilo biopsy 
L Swsed on a n)Ot*, p>o great prom^ 
dm Papanicolaou technique I* in Iho 
rLtto dclcctloa of carfv con.^ At 

rime, it U best to regard It a* purely 
presen patienU has-lng a 

g scacOT g nosltlvo report, blop^ sliould 
juipid^ thin^g, the 

bo Important advonugc* in 

colposcopo W,th this 


cervix with magniScatloni of PX 20x ud 
many changes Invisible lo tho naked eye *rt 
apparent IVclnvosive carcinoma and im*- 
five carcinorao present well -defined rbane 
{eristics 

Prdnvoslvo carcinoma nuiv praent no 
recognizable signs on visual cxaminottai. 
In somo ca.ais tho bright red color of sa 
erosion cliaogcs to a paler saffi:oa-Iikfi entr 
Dilatation of Iho surface veins over this sru 
is suggeilivo Painting the cervix with coo- 
pound tincture of lodlno stains the ncsTiul 
Miiiamouj epithelium a mahogany brtws. 
Xunormal areas do not absori> the sbo. 
TIjU is known as Schillers test It ddinoJo 
the abnormal areas and it is from these arm 
that we must take our bfopsv spetime^ 
In early eases a single btopsy i^v be 
lesion In perhaps half tho subjects. 
four pieces of tissue should bo taken fcw 
the circumference of a cervix. In 
btopsv ipccimcns it is helpful to 
that Iho significant changes are in the 
(helium. It is easy to rcroovo the epdbe^ 
from the hard, uavielding itrtwu bv t»kn« 
a supcrficid bite mlh the btopsv JnstiuBi^ 
Tht correct technique U somewhat like Uw 
x%hidi would be used in atternf^S 
mulUple pinch grafU from the wli- 
die disease bwme* invasive 
pears friable and granular it bleeds 
at Ujo slightest touch. A probe pas^ 
into the growth until it reaches the 
volvcd cervical itroina ..c 

Advanced concer of the cervix b not 
cult to recognize. It nu) bo either ® , 
flower like growth, on infiltrating g>^ 
an ulcerated growth Everting 

cauliflower like lesions which are wfk 

and bleed easily Infiltrating ^ 

hcncad> tho mucous membrane ^ 

stroma. For this reason the t 

and ha* a luggestlon of nodu^ty . 

log Unions can result from 
tag or a cauliflower growth. The Istter 
more frequent cause. 

Ticatroent. Corveer of the 
only to svixgery IrradlaUoo or a . 

of tho twa To tuo either saccosta^^ 
quires skin and experience with the 
The selection of patients suitable 
form of treatment vTxrics from cu^ t® ^ 
RnUi Graham believes It possible 
mine tho response of « to 

radiation by cvtologic slncK and 
select the appropriate form of trcJ ^ 
Tho confirmation and petfectioa . - 

method would go a loog^ia tuo-ard 
tho problems of treab 


1 that t 
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each pjUcut muit Iw fn-ated uilh ropert to 
her functloiul neeth, tl>c itago aiid grade of 
iho katon umJ tlw ubilitici and cA|K’ric’ntx 
of the ph>jidjti. In thJi dlw-aic, tlw latter 
counU ai In no other i^Mc comlltloiL 
Since prcin\aji\e carcinoma occuri in u 
COTiparalivel) jeung ago group iho jialicnla 
often ha\e greater functUma] necdi tlun do 
thw luffcring from in\a>i\t carcinoma In 
addition, the Iwg. latent period ami thu 
liltchhood liut the dhcaw uHlI not explode 
o\-crnight, male tho proldim a little k*ix 
proilng. For theso rcawwii, tho ph\-rician 
rap acci rrut l]u, calculated flil of olwcfXa 
tloa or local treatment in caccpUonal ca>ei, 
proxided of cour>c Ih? lus demo all ncccs* 
sai> Id his judgment to exclude Invasloo. 
This can beat bo accomplished b> surgical 
conizatioo of Uic ccrxii. B) following a con 
tcr\aUx-c courao in these easel, be ma) allow 
tho patient to iallsf> l»cr rTjWTxluctixx- dc- 
itres. Such a course howxnvr does enlalJ 
risk aikl is not to be entered upon liglitl) 
When the patients desire for reproduction 
Is not so important tik: coruermu is to pro* 
cwd tmxncdiatcly "ilh total h>ilcrcctom) 
In doing this operation, the j^iramctil^ 
clamps should be outside the cervical fascia. 
In onlcr to place the dampi proporl> to 
avoid ureteral injuo li is necessary to ex 
pose these structures. A generous p^ion of 
the vagina adjacent to the cenrix should be 
removT^ with tlvo si^ccimen. Tlib operation 
Is considerably more diiBcult tliao is routine 
total h)‘Slcrectonn Tc Linde describes It as 
a modified radkail b>‘itercctom> If Indicated, 
the ovaries can bo safcl> cooicrvcd. 

In our clinic, we use a modified StocUtolm 
technique in radiation theniijy for carcinoma 
of the ccrvli. Basically it Is a combination of 
bcatment with radium and supplementary 
deep nay rodialioo. More recently we haw 
'ixed colsdt radiation Tho oppUcation of 
radium is the most Important part of the 
tr^tment ond usually is given in two ap- 
plications, separated by o period of three 
The radium is applied in tlw vaginii, 
‘hoot the ccrvli and in the utcrino cavity 
fjo radium is placed in tlw lower 05 cm, of 
the oidoccrvical cannL The vaginal indium 
“ Wlied by means of three tubes-ono in 
Utcral vault and one posterior to the 
fa t transverse position These tubes 
placed la iWs pcaition to radialo Gio 
*^^01 direct eriemlon, that is, the para 
Wfcai tissue, tho paravaginal tissue and 
j^uterosacral ligaments. These tubes am 
rporotod in a dental compound which 
^ radhim cootalners firmly to 
^'^'tion r ^ cervix. The intrauterine 


radium extends Uuj entire Icngtli of tho 
uterine cavity Tlw dosage varies from 3000 
to -ICXX) mg. hours for cacli trcalincnt ac 
ctirding to tlw size of tlw lesion ihe widtli 
of tlw vagina and tho length of tlw utcrino 
cuity 

Deep I ray or cobalt therapy may precede 
Iho use (»f radium in those patients in wlwm 
tlw Uvion is bully and infected or extends 
down iIh* vaginal mucxssa Deep ibcrany 
Uirougfi Iwp perincJ fields can be Iwipful 
in cleaning up tlw markedly infected lesions, 
Tlw filtration used to the application of 
radium is cnuivolent to 1 mm. of platinum. 
It is gcTKTalo accepted tJial a tumor dose is 
5000 r TTiis technique will deliver approx! 
mateJv OOOO to 7000 gamma r at tlw point 
cjUcu \ 2 cm. lata^ from tlw center of 
tlw cervix and 2 cm. beneath the mucous 
membrano on tho lateral vaginal vault -It 
tho area on Uw pelvic wall in the rcgkn 
of tlw olrturalor nerve tlw avx'ragc dosa^ 
Is apiUDximately 1200 to 1500 gamma r 1^ 
tills mellwd of application. It is obvious tlut 
tho majority of tlw tissue lateral to point A 
receives an insuScient tumor dose, and deep 
mdiatioD tlwrap) is necessary to Incrcasu 
llw amount of radiation In the parametrium 
and 00 the pelvic wall It is rarely possible 
Itowcvcr to achieve a total dosage of more 
than 3500 to -1000 r in the tvpienj patient 
in tlw region of tlw obturator fossa. Tho 
deep X ray therapy is gJvtm through two 
onl^or tutr posterior portals. The total 
skin doso varies from 3200 to iOOO r to each 
fickl WIUj coball therapy a tumor doso of 
3500 to 4500 r can be given to Uw para 
metrial and pelvic wall areas. The ildn re- 
action is minimal and nausea and general 
ixed discomfort an. less. Hovinan and 
Kottmder of Stockholm were the origi 
natora of tills technique. They were pioneers 
fa the dcveloiMncnt of radlotbcrapy for car 
cfaoma of tho cervix. In their patients treated 
bctwxwn 1B38 and 1945, at tho end of flvx? 
yxsors ibcv had a rekitlvo apparent recovery 
rale of 09.2 per cent fa stage J 5L4 per 
cent fa stage II 24.4 per cent in stage III 
and 11.3 per cent fa stage IV 

Id the corlv 1000 s, brfore the advent of 
radiotherapv surgery offered tho ooo hope 
for euro of cancer of tbo cervix. True, it 
was a slim hope, but some patients were 
cured. At this tiro© surgery was fa its fa 
fancy Anesthesia was poor transfusions 
unknown, wound healing not understood 
and there were no antibiotics. It was also 
before the days of tho early diagnosis of 
cervicol cancer and most of tho cases were 
advanced. In spite of til this, surgeons cored 
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a fair nurnber of patlenU with cervical can 
cer But there were many dlwppotntments 
long i>ours at the operating table fearful 
hemorrhage* and jboeV convolaccocc wa* 
laag and <i/£5ctdt Fistuho u-cro frequeot 
In 1904 Abbe a New ‘iork surgeon began 
to treat cervical cancer with radium The 
result* were Ini^acuknJLt^ No Nvomler sur 
geoa* turned to the promi*e of radiotherapy 

Of couT»e, rodlotberapy had it* diiap' 
pointmentj too and they \vctc somowlut 
similar to those experienced in surgery But 
the etuo of treotmait and the good poBla 
tion encouraged even the most skeptical A* 
soon a* the now method was perfected re 
suit* ^vouid be bettor Howmer to (he 
course of time the cure rate reached a 
pbteau. This nvos about the time tJial sur 
gery was reoUv dosxlopmg. It was only nat 
uraJ that surgeons again interested them 
selves in cdnccr of the oerviSL In this coun 
try L^mch, Tausiig and above aU, Meigs 
}ed the surgical revival So far the surgical 
result* have been lupcrior and somewhat 
better than the best from radinthcranv But 
comporisoas ore not valid became the sur 
gicaJ case* represent a sefected group. 
Therefore the qaestloo <if the superloritv o( 
*argcr> or radiation i* not settled E^babJy 
it cannot bo settled for a kxig time b\ statis 
tkal mean*. Most agree that surgm is ideal 
for many earlv case* For the rest, radiation 
is bat To solve the problem wo must 
disarver solid indicatioiu for each typo cf 
treatment 

Our personal reaction to thi* situation Is 
a double barreled technique— jwulimlnarv 
radiation followed bv radical hysterectomy 
with bilateral pcMc Ivraphadeacctotn^ So 
far OUT results ore encouragiog to os but 
there are not enough case* to warrant potl 
tive recommentiitiom to other*. 

In considering the problem of the treat 
meot of cancer of the cervix, It is casv to 
lec the tree and to overlook the fwesL Both 
radiation and surgery can cure cancer of 
the cemx. We know that the stage of tho 
lesioo influence* the cure rate more than 
does the form of treetinait Of course per 
fecting either form of treatnwnt wQl tncreoio 
the number of cura But the best result* 
coroo from auly dlagao«ii for rrtlh Mrly 
dijjrnorlr offtw roraery or rodioUon am 
ciiSiaU lio njortouty of csoccr of dm 
ccvbt. 


cjRClsouji ar ths coarv, irrsiu 
T„d.y carerfooDM of tlm mrpu. utori i. 
tog^Lgfltei niort ficqiHro'f^ U-n 


before it is staled that tho ratio of tnrifUyy 
of carcinoma of tho corpus to carefaMna d 
the cervix uteri is approximately 8 1 la « 
material thi* ratio is approxirrtsldv 5iL 
An increase in tho Ufo tpsn U no imartut 
factor in this increased inddectee of tos <&- 
COSO 

In America the disease li rare before 
age of forty 25 per cent of casa ccca 
before age fifty wrtilo 75 per crat of cww 
occur after this age. Tho peak of the iad- 
dene© curve i* in tho mid-fifties. The prob 
ability of a woman developing the dlse^ a 
15 per thousand at age fort) Sve, ood tlii 
deerxiose* to about per thousand at be- 
tween sii(y five and sevenf) £n anv tericruf 
cases the hi^ percenUge of ttuKipiras 
women i* string, in some *cri« this b e 
high as 40 per cent Some surgeons hive 
suggested th© prcseoco of prolonged oviriii 
activity OS a factor in tho paihoproezh d 
carcinoma of the cotpu* 

A hereditary infiueoc© sccmi to occw b 
a significant number of historic*. Theie iff 
record* of tho disease occurring in idaiti® 
twins with an onset at the somo sp^vta* 
time From an economic rtnnopoiQt w 
number of private patient* ii sigoifiancr 
greatcT than in cancer of the cervit 0*^ 
times the wonvcn arc large and ob oe. W 
au^oritv ha* described them ax burgendaj- 
Ifi Concaden i cate*» the wumen w ith ct®" 
cer of the endometrium wei^vsd on *a 
ogc of eighteen pound* more than those wits 
cancer of lh« cervix. There ii more thw » 
ordinarily close relattonihlp with diareW 
Paimer give* the atnaziag figure ^ ^ 
cidence of 18 7 time* that in wom« « “C 
same aco in the geiveral popuktioa. 

Novak ttresie* tho 

postmcDopeusal esvdometrial hyp«pl^ 
and the ^-elopment of carcinom* « ^ 
body of the uterus ^Vh^l8 thi* opudoa a ^ 
unanimou* the evidence i* suggestive. 
meier put* greater emphasis on dve 
tion with endometrial polyp* than . 
dometrial hyperplasia. Toe ago ” 
menopause lend* credence to this soggort*:^ 
la women who do not develop 
tho endometrium, only 8 pet cent 
ale beyt^ age fifty while In tfaow 
35 per cent continue their period* 
the fiftieth year , ^ 

Tho chief symptom of 
utem* is usually lOine form of 
uterine bleeding. In women who ha^ '”. j 
passed tfie menopause thi it 
by Intermenstruol bieeding. Onlv • ^ 

small percentage of pfeclirrwcterio 
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U due to cjaccr of the crelonutriiim, bul 
when lJ «3 common cnuicj of hlecdlng arc 
climiiutcj the incidence riici to about 10 
per cent In llw povtmcnoiuuial \s-oman tin 
blec^g nu\ \jr> from a mull amount of 

ipotllng to an t\cciji\o U-pc of ikj\\ SU^btU 

more llun a third of all women luvlnj, 
bleeding a \ car or nwn. after tlic mcnioiumt 
H-JII he founJ to Juve carrinonu of tin? 
endometrium. An increas'd \-agInjl db 
charge ma> alio be twlcd- fcurU in the dis 
the diichorge iv «lorlc»r later as iIk. 
tissue begins to dcgimcrale it rru) be foul 
At intmals, this dlsclurgc is blo^ tinged. 
Pain is not a frccpient f^mploni. Iluwcvtr 
most patients do complain of u \agut lower 
abdominal or pelvic heaviness or dlicumforl 
The cfBcfencv of \-agirul smean In Uk? 
diagnosis of ifiis disease is less tlun in 
caijcer of tho cervix. As in ciTvkal carreer 
a positive smear must be confiroK'd b\ tissiu 
st^) For this purpose as wxll os in tl»o 
differential diagnosis of the disease endo- 
roetrial blops> is useful This is an ofBce 
procedure anil, wilJi cxpiTiencx om. can 
sample tho endometrium almost os thor 
0 Qghl> os with a conventional curctUgc 
The method is not applicable to the wumon 
with a rigidK stenotic cvr\*U or to tire ex 
tremely onstablo wonun. Dilation and currt 
tags if reserved for these uxunen. os well os 
for those in whom endometrial blops> docs 
not give a dcor-eut answ-cr 
For curettage Ilcjmin cmplusized the 
fractional tedmique. It should bo done in 
the foUowiDg maimer ( 1 ) curettage of the 
area around tho extcnul os, (2) curettage of 
the oidoccrvfca] canal without passing the 
^t®rjal os (3) nKJOSurlng the IcngUi of 
the uterine cavity (-1) careful dilation of tive 
ocivii, (5) examination of the fundus of 
the uterine cavity with polyp forceps (6) 
ouettage of tho fuodus and tlw corpus and 
^mfn atiai of tho uterine cnvit> with 
forceps and the curet This method of curct 
f* ®o*t Important in tho dlffcrcnUntion 
txtwecn cardxwma of the body of the uterui 
^ carefuoma of tho bod> of tho uterus and 
®“oCCTvli. This diffenmllatitm is of tJgnlfi 
'=a«^both in the prognosis of tho disease 
"w m detenntniog the form of ihcropv 
t^orciDotDa of the corpus uteri Is «n adeno- 
arising from tho endometrial 
The gross lesion varies from a small 
“;«Wlbed one to Q diffuse polypoid 
SrowtWhlch fills the entire utoino cavity 
AUcrot^pically the tumor also shows 
[^ch '^ria^ In the weU-dIffcrentlaled 
«rioa, the glandular pattern is still present. 
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but as tliu degree of (HfTcrentlallon betorrres 
less solid mosics in-d/grunt cells rtplaci 
iIm. glaiMlv Mltutic fig\»rcs oikI nuclear 
clungt'S an proniinc-nl 

Ifertig was one of tho first to Investigate 
the carcinonu In situ phase of adcnocurd 
rvoma of tlic txxpus uteri Hblologicall) be 
Iwsi'X his diagnosis oa tin. appearance of 
cndonH trial glands composed of largo tells 
wIlli abtmdant clear eosinophilic cytoplasm. 
In addition to this the nuclear membranes 
an. irregubr and arranged in irregular pali 
fades Cellular disorientation, variation in 
sUe and ilratincatkm are common findings 
Tills toniribulioo Is a real step forward In 
the control of corcanoma of iJic bodv of the 
uterus. 

Tl»c principles of Irtabnent for carcinoma 
of the uterus depend upon tlie clioical diar 
acteristics and Uk. metiKxI of spread of the 
disease VVlten tl>e diagnosis is made b> tls 
sue bJopsv wi first an^y inlrJcav'it> radium 
bv tlic multiple paciing tedmique V total 
dosage of 40110 to 5000 mg. Ikhits is given, 
depwlng on tlic sloe of the uterus and the 
number of applicators used This tedmique 
gives more uoifonn radiatioo through the 
entire utcTioc cuvitv The number of uteri 
uitl) rcskiual carcinoma has been gruatJv 
reduced by this form of therap) Oiwralloo 
then follows tho radiatioo thcrapv in ap- 
orovinuld^ iLx wexU. It is Bcnerall^ be- 
lieved that age obesilv IrvpcricnsIOQ and 
diabetes often complicate the bnatnxmt 
lienee as a matter of neccssit) the condi 
tlon of the patient dctcnnlucs tho extent of 
the opcratloQ. Under ideal drcumitances the 
operatioa is a radical hvitercctom> bilateral 
sdplngoKiophorcctomy and bilateral pelvic 
l>Tnp}^ciiectomy If this seems too much 
of on operation for the patient the surgeon 
must do a lesser operaliDa, combUng of a 
wide cxtrofascial removal of the uterus and 
a portioo of the upper vagina. Some sur 
gcoQs speak of on operation of thb magni 
lude as a seralradlai) hjftcrectom) In our 
hoods, it prettv cIoseI> approximates the 
original WcrtJieim type of operation. It b 
definitely a more dllEknilt operation th.in b 
the ordinary total hysterectomy Thb Utter 
operation may occaslooallv have to suiBco 
In tho very old or the very sick, but it b not 
a sound operation for tho removal of aoy 
form of uterine malignant lesfon. 

Of importance b tho postoperative use 
of radium in tho vagina. Approximately 5 
per cent of the patients will devrlop recur 
fences in tho vaginal cuff A lesser per cent 
will develop metastatic lesiotu in tho peri 
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urethral area. The uio of propbv lactic 
nal radiatioo postoperotuxly wUj reduce uie 
incidence of these complicaUonJ Thli ra 
clium application ii uiual1> given in the form 
of a law bomb w hich fills the vaginal 
cn\it> lii© dosage varies somewhat accord 
Ing to the size ^ the vagina The average 
dose is 1500 to ISOO nig rtours Wc do not 
use deep V rav therapv pcutopcraUvelv c\ 
cept ni potients in whom ovarian metastasis 
or obvious metastatic spread has occurred 
bevond the UmiU of Iho utwuv In these 
pabents and tn those in whom the spread 
IS evtcTwivo and surgical treatment Is not 
feasible x^a> or cobalt therapy Is given to 
two anterior and two posterior portals. In 
the group in whom operation is not under 
taken the deep therap) is preceded bv a 
relatively large dote of radium applied 
within the uterus bv tho packing technique. 
Application u uiualiv divided into two dotes 
at three to four week inteivaLi 
Todav the over all expected fivo-veor sur 
WvaJ rate in all patients with carcinoma of 
the body of the uterus Is 50 to 60 per cent 
In patients in whom operation is tUnlcallv 
possible the five vvar apparent survival rate 
rises os high as 70 to 50 per cent 

It ii important to remember that approri 
nutely 5 ^ cent of the malignant lesktns 
of tho body of the uterus arc sarcomatous 
in nature and that the ma^tv of those 
arise In mvomas Sarcoma of the endometrial 
stroma is seen occasionalK The therapy is 
primarily surgical however preoperallvo 
use of radlucn within the uterus of patients 
with endometrial sarcomas is of benefit 
Hare cases of cardnosarcoiru have been 
reported in the litaature. It is our opinion 
that many of these loskms turn out (o W on 
undifierentiated tvpe of adeaocarclaoma 
when dificrential stains are cmplovcd- 


^aoRT/ass 

Abortion is one of the five malor causes 
of obnonnal utetino bleeding, as ucsigoated 
by the mnetoocic C-A F &E. The term 
“abortloo* is defined as the expulsion of the 
products of conception from their rite of 
irapianUtion before the period of fetal via 
bUitv In some areas, the term is applied to 
fetid loss up to the tw'caitv-ei^th week, in 
other areas, as in Tmnetiets, the term aboe 
tioa Is applied to fetal ioo up to the hvTn 

tieth week of gestation. ^ 

It has been estimated that approximately 
18 to 20 per cent of ail pregnandes terminate 
. aWkms. This inddence Is somewhat 
Sghato^iw luusl boiplta! indJoKo of 


10 to 15 per cent because of the Ureo ttst 
ber of unreported or unrecognized 
\fore than 750000 aboriioos ocoir ia &e 
United States each jear 
A number of adlectivei have been osri 
in order to describe tho various phua cf 
an obortioo Abortions may be divided ati 
tlic following categtvries threatened dw 
Uon inevitable abortion, incomplete aice 
tion. complete abortion and missed sbortm 
Tlircatcned Vbotxmti, Threatened sbes- 
tioni most often occur in the first tnaasa 
of pregnancy The expected times of tie 
sccwmI and third meustrual periods are tie 
periods of danger The one coostant sin?- 
tom is ulcrino bleeding. The amoont 
Van from minimal spotting to t Sow tlat 
is equal to the flow of a nocmal roenj&Bal 
period. Tho color of the flow may vary ^ 
a dark brownish stain to the hri^ nd a 
fresh bleeding. Frequently a bfowntf h ^ 
will precede the onset of a nwre 
flow The presenco of abdoimiul pain b 
able Uhen joain is present it is c* ^ 
visceral tvpc cWacteristic of the coetrai^ 
uterus. It is mlermlttent end not 
This pain must not be c tmf n to d witn w 
short Luting, sharp catchlika pains 
in both inguinal regions to the first Irtoesl®' 
In addition to the usual signs of 
nancy the rignificant finding is * 
cervix without appartmt shortaiiag- ^ 
blood in the vjgiai varies in amount *» 


color according to the rate and diffsb^ 


the bleeding (^lots may bo present d 
flow is promic , ^ 

IncTitable Abortioo. This form or 
moving abortioo picriire shows 
dence that fetal lo« is imminent. 
ing is usuallv greater in arooont 
blood redder than in threatened **^*^**^ 
Usuallv the bleeding Is constant hot 
amount as fresh pieces of plflCgDta_sep*^|*^ 
Clots indicate profuse bleeding, 
the fact that blood tends to ^ 

the upper vagina, there may be 
which tlie uterine bleeding is fairiy 
and the evternai bleeding adv 
the patient bears down, as with unai^ 
the vagina is emptied. Patients 
these sudden gusb« of blood from ^ . 
gina as Soodlng spe^ l^wrr obdi3®®“ 


Cramps are more presninent than Jjq, 
threatened abortion and are sisdl*^ ^ i 
pains. Tbeve make the patients 
uncomfortable that dbey often refer 
abortion as being more painful th an u 
An the signs and symptoms of 
ara present. iTie uterus is eniorged s 
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ing lo tlw duwlioo of Uhj prcpuncy Ccr 
\ 1 ca] cffaccmcnl li dcftnHc. TIk c^lc^ul oi 
nuv bo dilated tmd froqueniK uiH admit 
one finger On inspection, tlw memUrone* 
nu> be seen to bulge In the dilated os 
SomeUmet the membranes ma> be ruptured 
and du5 fetus is wxn i>rcsi’nllng at the os. 

Innwnplctc Vbortlon This of alxir 
lion slxn\i a %arlabIo picture Tlw b(\tor> 
m4> bo slwrt or long, from a fo\ Iwurs to 
sc\-crjl months. As pregnann irroccedi llw 
chorionic silH atUch tlwmscKri more finuK 
to the uterine nsdl This firm utlachnn-nl 
predisposes lo incomplete separation of ihi 
placenta resulting In an incomnletc alwr 
don. Prior lo tlw eighth ucck, tlh placeoU 
squrales caill> but after the eighth vtceV 
the allachrocnt is so firm lJut Incomplete 
separation Is tho rule 

Pain, Weeding and the lussagi. of llu? 
products of conception ore tho cliief sstnp- 
tnmi. The pain Is often se>-cfe and similar 
to a labor pain in all respects. Bleeding is 
profuse, sometimes to the point of cxsangul 
nation. Transfusions arc fanimtitlv necui 
sai) The passage of the fetus or portkms ol 
the placenta ou) bo mashed b\ (he passage 
of clots. Patients frcqucntlN mbtaVe clots fw 
tissoe and almost insorUblv describe (Item 


TIjccmh: siwu-s nuxlcralc dilatation with 
no vlslWt tissue Tlw bleeding lus largcl> 
tcaserl and llwro is a stTosangulneous dii- 
clurgc from lire os. Tlw uterus is sliglitly 
enlarged contracted and firm. 

MUsed tlwrtiun. In missed abortion tlio 
cuncepiuv remains In the utenu after tlw 
death of tlw fetus. Tlw hIstor> rcs-cols 
ihi deselopmcnt of the signs of pregnanc-y 
folhmed b> llwlr regression \ most sng 
gi*s(i\c sign is (Ih. bivulutkm of Ou. breasts. 
After tlw death of the fetus ruaclioju to 
pn-gnoncN tests betomc ncgalist At limes 
Oh lilstory Is lurd lo interpret and tlw diag 
nosls is dllficult 

Tlic phjiician who is following Ow pa 
Uent will note the failure of the ulems to 
grow If tin. patient is seen some time aftcT 
Ow death of Ok. fetus the uterus will be 
smaller than expected at that particular 
stage of gestation It may liavo a scry soft, 
boggy feeling. Tlw cen-ii will be closed. A 
dark brown discharge nuv be seen coming 
from Ow os SomeilnHs the discharge may 
Iiave a foul cxlor 

Trcaimenu In abortions tho choice of 
treatment Is and alua>-s lus been difficult 
The old aolom Out an accurate di.ignnsis 
Is Ow basis for sound treatment docs not 


as "like chicken liver " For Owte reasons 
the pb^-sician is wise lo instruct the patients 
to save everything passed. 

In the chnwic eases Owrc is a history of 
Weeding and enunpiag followed by a more 
<» less pamlcss Bow wnicVi varies In amount 
from Q coQtlniKHis bloody disclurge to a 
inodcraldy profuse flow Occoslonallv tlw 
fitm wfl] become foul in odor which bull 
cates degenerating and Infected tissue 
The size of the uterus may conform lo the 
daratioQ of the pregnancy cspcctallv tf tlw 
^^^Jdnaliwi occurs shortly after the ooset 
of slgQj and symptoms. But as the process 
continues and as portions of tho corweptus 
the uterus bcCTroes smaller aiul firmer 
In the pnwess. the cervix is open and 
a piece of placenta lodges in tho 
9 ie cervix shows a lesser degree 
dilatation and no evidence of placental 


Vboitloii. The ulctu, lu, m 
w entire cooceptus in complete abor 
Because of tho weak attachment ol 
^^^orionic villi, complete abortions occui 
^y before the eighth week. The history 
c* cr^piog, bleeding and tho nassago oi 
^ physician sees thr 
tfr. 1.^ ^ crompt have ceased and the 
bleeding It minimal 


always apply in abortions. An examination 
is not witiwut danger It may introduce in 
fc'ction or stimulate Ibc contractions of tlw 
uterus. It might mxm cause a threatened 
abortion U> progress to un inevitable abor 
tion- There is a tuturoi reluctance oS tiw 
physician lo hasten or stimulate a threatened 
abortion or to do any tiling wluch a patient 
miglit even think caused Iicr lo abort For 
all these reasons physicians are Inclined to 
treat cipcctanUv and uitliout examination, 
tlicso patients with the symptoms of J 
threatened abortion Tills is a good plan but 
it is coxy to overdo If the symptoms do not 
abate in twenty four to fortv -eight hours or 
If they tncruisc in ic\crit\ an eramiiuition 
is Id order In making the examination, gen 
tlcnexs and observance of a sterllo technique 
should be practiced 

If the cervix is closed, ibc abortion is 
still onlv tlu-catcnlng and conservative treat 
ment must be continued On the other hand. 
If there is a shortening of the cervix with 
dilatation or a bulging of tho amniotic sac, 
the condition is considered to be an Inexq- 
table abortion. In the opinion of many phy 
ilcions this diagnosis is fustificatioa for the 
Institution of thOTpy dciimed to stimulate 
the uterus In many hoipitali, such treatment 
would cause severe repercussions. However 
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the pb>flciim Is convinced of iho inevi 
table nature of the proceu and the inefFcc 


Ing TJhj puck is remmiyd in tmeotv-foB 
hours. 


tiveneu of hii treatment, he mav abandon In tho miued abortioa, ccasenttisa k 
tbojc measures cooiidcrcd useful in threat indicated The uso of ertrogenj rn'cr > »»- 
ened abortion and lca\-o the outcome to to tco-day period is frcf|iiaitl> foliwd k 
, , the passage of tho Intrauteriae ctertrad 

As the process proceeds the uterine con This form of therapy nray be repeatrd lo- 
tractioni rupture the membrane ai>d evtrudo ani Umes. Practicoflv *11 paikoU w-Ol enah 
^ f^ and portions of the placenta Un their uteri if gh-cn sufficient tune. la tk 

der these circumstances it i* proper to ad \cr> occasional uterus uhicfa does M 

minuter drugs to stimulate the prtKcss or empty surgery is ncccisar\ 
if Dccessarv to complete tho empridng of 

tile uterus by surreal means fibroids 

In e\crv patient with a thrcatcricd abor The terms mys^ma fibroid, fifaronnoBi 
tloa bed rcit is indicated as on initial pro- and leiomyoma are used intcrchangeiy' 
cedure To Quiet the patient and to stop tho From on anatomic point of V’iew fi£ra» 
contruc-tioni barbiturates axKi onlate* ore oma is preferabJe. 
ujcfci &re ihould be giien to llie bmfcl, FIbroldi are tho mort cooboo f<Ht 
•o that the patient need not strain unnccet tumors and occur in 20 per cent of irooai 

sarU> during evacuation Large doses of ov'cr thirty years of age. They are less £a- 

\ntarmn C and the {ln\*onoids hai e been lucd quent in th(»o between tiventv and tiirtT 

revorabK The use of hormones U popular years of age but do occur in ihi« groop Nnr 

but eoQtrovcrsial Thev will not harm and growth* do not appear after the mcDopaas, 

1* of value Stilbestrol is tbo most but previously existing tumors mav rody 

\vidd\ used. The dosage > dries occording Iccrcaso in size or undergo depaii&« 

^^“^ritv of the rimptonu and the processes which TTLi^l««i jurgicaJ interfeio** 

belief* of the phvsidaa In ooc plan of treat necc»sar\ It is wcO knmvn that 
^ of stilbostro! is ghen hourlv women ore more suscCTitible than 
until the bleeding is controlled The admin women 

ipation of progesterone is a mtiooal form of In fibroids, (he percentage of 5brtw» 
therapy and perhaps useful if the drug is musclo tissue xuries The cot surface is fa* 
given in a dosage of 100 to 150 mg. per and pale when fibrous tissue prtdoarfrwia 
j 't Vm rcccnllv Nortutia 10 to 30 mg A retlder or plnidsh color laoicJtci »fl ^ 
dailv has betrn used with success Tbere crease in the relative amount of Know 
have been some obscrvatioa* indicating an muscle 

effect of the progeiterorve like compounds AD fibroids originate in the myomdrto- 
cm the secondarv sex characteristic* So far Traditionally tl^ are desaibed as 
this suggestion has not been confirmed Sach mural, subseroui and submucous, 
therapy is however v’erv expensive Chori Subseroui tumors grow out from ^ 
onic gonadotropins are also being used and oricina] intramural pontKm and come W * 
are perhaps of v^ue under the visceral peritoneum. As the taffl" 

In patients who have had incomplete continues to grow it may beconae 
abortions of short duration and with mdd lated At times it* blood supply our ^ 
symptom* one mav use on Intravenous hisdcquato and it may dev’elop a lecoafa^ 
Ihto<ii drip to stimulate the cootractions blood suppiy from an omental adhfi**®’ 
and complete the abortion. In patlenu with SomeHme* the origitul pedicle 
more sevcio symptoms, surgical interfcresice ouily separates and the tnmof s otdy 
is necessary Often the blood loss is severe ment is to tho omentoin Under su<i co^ 
and transfusions are lifesaving. Antibiotic* tloni it is known as a wondering 
aro always indicated. Pedunculated subseroui fibroids nray 

in the operating room after gentle dnotion on their p^cles and this may require »»' 
of the eeavii, the finger pkt^tol forceps mediate attention. Tmnors which 
and curet are used to remov© the remain* of between the loaves of the brood ngw^ 
the conceptus In so doing tho operator may aro intraligamentiry fibroids, Becaase 
be alarmed by a very brisk heanorrhage This their proximity to uie uterine ®rieri®*> 
results from open sina*©* in a noncootnicted are well nourished and may grow rap^ 
Uterus, In such drcumitance* uterfoe ma* Intraligamentuy fibroids push the 
sace, a firm pack and the use ^ Ergotrelo and veto* outward on their surface; *t ti®" 
jod Pitocin wUI quickly control the bleed they may displace tho ureter^ 
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A tubniiicouj m\vnu ptisss lonanl llu; 
uterine caWlv anti toinei l«) lie uiuKt IIkj 
tTiJoniclrimn- \Vhcn wibimicom trimon l)e- 
come pcduncnlilfJ llitA inKl to ucl su a 
/oa'ign botl> caiuin}; nlcrim c-ontractiooi 
01 x 1 diUUllon of tlx. ceni't Dt-v^nentUve 
change*, infection and Ua>dlng (dte Utter 
often nurVed) arc coinnnni witlt ttvew. t« 
mort. Turooi* Ntlildi matntabi tlx-ir oriUnnl 
inlromurul ptniUon ina> grow to gooil it/o 
and, in to doing, ckmgolc oml dLAotl llw 
cndonxrirtil covilv The growth of mch a 
tumor incrcow?* the tquorc area of llte en 
domctrlal cavit} and to increates it* n>en 
ttnuUng nirfucc Mcnonlugla therefore U 
common. 

Mucoid degeneration follmti prok>ngt*l 
circulatory budc<]iuc\ CalcificatiOT occur* 
In tumors of kmg ilandlng. U Is ctpcciaUy 
common after the mcmopauie NeerotU oc- 
curs from Interference \eith tl>e blood tup- 
ph Its cauic* ore a Ivriitcd pedicle or 
drcuialorj changes occurring during prvg 
nancy or during the piH.TX»crium A special 
ferm of necrosU (red thgetK-nitioa) occurv 
frcquentl) in pregnanes Ib exact cause U 
unUKTSS'ii. The red coW rc-sulti from hr 
molysls. Cyxlic dcgencratioa alto roulu 
ftom Dcaods. Local liquefaction of tissue 
causes the appooraiico of the cs-stic space*, 
“nse Incidcocc of sarcomatous degcocration 
varies brtu-cca 0 41 per cent arxJ 1 02 per 
Cent. V rapUDy grossing tunsor Indicates tl»o 
^ibility of a sarcomatous change Soino 
bclies-o that caircw of the cmlomcirium dc 
ar livqucnoV the norma/ os lb CAo 
abrold uterus, OIIiot hold that fibroids pr«s 
“hpo»e to adcoocarcinoma of tiie endo- 
metrium. Most of iIkj eases in which the 
hro additions occur arc in paticnb ovhJbJt 
log postmenopausal bleeding. 

Stoility knv fertility and a tcodcncy to 
Portion and premature labor ore common in 
'tirocn Uriib fibroid tunrors. Pain resulting 
ojm a degeneration or a twisted pedicle 
an excite utadne contractions and to ter 
MMte the pregaoncy At term, the tumors 
jay ause u^positioa and taterfero with 
1 . ulCTine contractions or ob- 
tM ddJvery In the puerperium, there 
*n tnoiaised risk of postpartum bemor 
and puerperal infection. From a itotl* 
rtandnoint, fibroid turnors certainly Ini 
Fw an a^ed risk to the pregnancy but to 
^ ^ majority of women 

jriJ , I ^ rirmors m th^gn pregnancy 
^Ij^tisfactorSy In e^^rlattog the 
rizB 1 ^ ° fibmid on a pnteiar>cy 

firrt consideration. Withlarge 
there may not be enough room to 


llx. ibilojncn for IwlJi tlio tumor and llie 
baity The jxrtition of the tumor is also of 
much importance A sm.dl tutrxir low in iIk. 
pelvis may Idock Ial)or while tlio unxj 
tumor arising from iIh. fundus is of lillli- 
sigiiificanca IHnljmcutalcd tumors are very 
WahU to twist during pa-gnaticy 

\fost fifjroids arc asvTuptonut/c and re- 
quirt no treatment Ulc-cding Is tlic nxist 
(roubfesomc symptom. Tire mcclunbm is 
oat always llic same As mentioned brge 
turnon increvuo tiro menslnialing sur/aci. of 
the endometrium Slnco intramural turnon 
an fust under iJic emdumctrlum, sonxj be- 
lieve tlH 7 cause bleeding as a result of 
pressure on tlu. veins. \ submiietxis myoma 
acts as a foreign Uxly witliin the uttTiu and 
blettltog rcvulb from pressuru ne*cro3is of 
the utei^o endometrium in ap;witIon to llw? 
tumor Usually l>owe'Vcr bleeding occiuring 
(n con(unction wriUj fibroid tumors is from 
none of tirese causes but Is tito result of 
associated ovarian failure ff tfiis fact cun be 
ixlabtUlvcd it nuy alter tl>o decision os to 
tlu? trcaIrrrcnL The poisib/J/ty of the i/muJ 
tancous presence cd adcnocarcinotru and 
fibroids Increase* os the patient passe* 
ihrougb the oumnpausc. In postmenopausal 
women with fibrokls and blextling, the 
chance* are that the fibroid Is Incidental and 
that some other cause such as adcnocar 
dnoma of tlie cmlometriurti U presenL In 
a small minority of postnxmopauw women, 
fibroids which did rx)t ble'co during men 
struul life migrate to u submucous position 
oik/ cause b/cet/ihg. 

Pnta from fibroids nu\ be felt In varying 
degree* and to many forms. The pato result 
tog from a twisted pedicle du\ be scvco-e 
D^encralion eausc* pain and sometime* 
these p.itns Qro severe. DytmciK3rrlx?a I* 
frequent, it Increases to severitv when it ha* 
been present before Uu? adv ent of the fibroid. 
When die rnassc* are bcav\ there mav be 
a sense of weight to ll»o pelvis Bladder pato 
moy result from inability of the bladder to 
expand. Rito from pressure on the rectum 
is rare Fibroids con aiuso dysparctinla, e*- 
pcclallv If the tumor Is impacted to the 
cul-do-iac. Sometimes largo abdominal tu 
mor* are painful during intercourse. 

Fibroids produce few general lymptomi 
unless the bleeding has severe. Severe 
secondary anemia was not uncommon 
fore the day* of modem rorgery and, to such 
patlcQtx, myocardial degenemtlcto w-as a fre^ 
quent occurrence In patient* with lai™ 
tumors, there Is sometime* a diminution ^ 
tlte vital capacity 

In the trtnhiuat of aay ghva Bbmld four 
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counc* arc open expectant treatment, radi 
jtion tberap> myomectomy oml hyrterec 
tomv 

Many fibroids require only expectant 
treatment Obicr\titioo iliould be considered 
when the tumor U ftrvmptomatic, smaller 
than the size of a uterus that has been gravid 
for three months and the diagnosis is dear 
cut It must bo aic-crtaincd that tlw tumor U 
a fibroid and not an o\arian cjrt If ohsmu 
tton is elected, coexisting malignant disease 
in the cervii and endometrium must bo con 
lidcr^ and lU poisibililv eliminated by 
anpropriitc cvamiiutions The rationale for 
oDse^tlon is greater the nearer tho patient 
is to the mcnopaiuo 

In fibroids associated with bleeding, or 
pcctant treatment is also permissible under 
the above conditions. But in such cases the 
indication for the exclusion of malignant 
disease is more urgent than in tlie osvmp- 
txHnatlc cases To evdude the possfbditv of 
cancer of the etwlometrimn it is necessary 
to moie a itudv of the endometrium from 
aD parts of the endometrial cavllv Tbo 
rlnwricTil method li dilation and curettaM A 
properlv performed suctwri biopsy ol the 
eodometrium bv the original technique or 
one of iU manv modiflea ti oos often yields 
as much or more endometrium as docs the 
conventional dilation oxhI cxircttagc It has 
the advantage of being an office procedure 
mad bcnco con be appbed in a greater num- 
ber of patlcoti lo doubtful coses it con 
always W supplcancnted by dilation end 
curettage If ^ endometrLil study reveals 
the chimgcs characteristic of an ovarian faU 
ure. It certainly u permissible to trv hor 
mooo therapy Wore resorting to surgery or 


radiation. 

RadiatioD destroys tho reproductfvo 
ovarian and memmia] functions It does not 
abolish sox function bet imp-dix it in the 
jjUDO way as does age The classical con 
tiatodlcations to iirodiatkm are any fibroid 
occurring in a woman under forty years of 
age, 1 ^ 1 ^ surdcal treatment is controln 
dlcated if the magnosis Is questionable and 
the fibroid cannot be differcaUated with 
certainty fnjm an ovarian cyst, if the fibroid 
is larger th»n a fetus of three and one-half 
monthi the prisence ol an old compUcntlng 
ndvte inflamniatoiy dUceio « couipUcolmg 
neopbKJ e pedi^tod mbnm 


KhirtcyoErapldSrm^ 




jobKxoos fibroid xvbca there 
1 growth, when abdominal 
some other condition 


results of radiation, but in gcaend the tei 
ency of most is away from radirtloB be 
cause of its failure in the occarioed pibat 
and because of its destructive ffirct a 
function as vveU as the retentioe of de 
malignant potential of tho uterus. The octa 
rcnco of malignant change secna » fade 
bldicT in tlwso patients having a fifarod k 
wfwm bleeding was present In s^ cflii 
lendctvcy radLtkm is a vahahle roefioi 
and in a small number of patients caa be 
used lo ndvantago when lurgrry appeanto 
risly 

Myomectomy is tho opcroUoo rf aaa 
when it fa necessary to save the utena fer 
rc|ifoduction, or for sentiment It fa 
marhablv successful operatioo and is ifjs- 
cable to a much higher pexcenta® of ju- 
dents than is generally believed. U cm ® 
practicanv blo^lcss by uitog * “ 

a tourniquet around tho cervix and cafflM 
cacli iniWibulopclvie Ugameot ^ 
ber shod intestinaJ damps. The rfai fa 
the samo os for hystenxtomy There fa^ 
chance of rceurrcDCC- Boaney 
had a recurrence in nine of _i. 

He attributed bU success to s 
removal of aU fibroid seedlings. Od^ 
port a higher recurrence rate, la 
oplnioo the seeds of fibrokls axe 
most comnwoly between the ages oft* 
eight and thirty three yrart. In 
dents this occurs much earlier 
of Lhiity three the chances of oev se«^ 


fUmtntih , and after thirtv-rix they 
tlcally nonesfatenL In Boepey » 


tically noncxuient. m ^ 

those women married and desi^ ^ 
dren, 38 per cent conceived after t» ^ 
eratioa. , tV 

In patienU requiring surgery ta wncQ 
reproductive bJaetton is not 
hvsterectoray fa tho treatmeit ^ 

After the operatioo ov-a^ “"Sdi. 


Alter tnc operaoou 

•about tbo same as beforei. 1*5 


is unchanged and tho local 
been removed. If the operatic® fa r-r»(sh 
to those patients In nbom it is 
Indkated, It produces the most satisfaria? 
results. 


ECTOriC ?RJECA-iACT 
In dtrauterfaic i 


moaly called ectopic niertu^ 

plantation of the ovum is outdoe the ^ 


cc'vity The tube fa the mo*t cotM^ ^ ^ 


mort b^u<mtiy in 


tsthnriu and, lastly in toe ^ 

of the tube In rare cases tbo 
fa in the abdominal cavi^or on 
In general, any 


^ the p»***5' 


Bt^tDLsr 
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of Iho fcitlHrcd ovum (lirougli llic lube 
U\vn the (lc%Tlo[)mi'nl of cc{oi)lc i>rcji 
nano TltcoretlcoJl) the mnim cwilil bo too 
big to luw liuxnigli tlw tube In thli connec- 
tion on adlicrinc memhratu eranuluw rupltl 
cdl di\-ijlon and gnmih of Ino c>\-um dtiring 
crtcnul mlpratioa (Irampcrilonrjl ml^i 
tion of the ovum to tlw? contrjfaltTjf f»if>c) 
coukl Iw mentioned Hcecnt repurU men 
tion a prvehogenk mcchanUm prodiicfnp 
tubal eooitrictlon thnsugli an autonomic 
d\ifunctioQ Actuall) the conuimn cauM. Is 
obstruction In Uvo lube and lliis rcwills from 
olpIngitU. Since tlw ad\x*nt of the anllbl 
otics, partiall) occluded tuixn ^^^th resulting 
ectopic prcgnat>c> are the most common 
causes. Inflammation prod«:cc< adliciions of 
tubal folds wlUi pocket fomullon, strictures 
ind destruction of dlla. External adlicskins 
Intetfcro with peristalsis and produce dis 
turbanccs of rnolllitj TlKrro are also con 
gemtal causes, such as ckmhlc liunina, ac 
ecsson ostia ending In hllud sacs and torrit 
oos iafanlJlc tubca^ AU of these on. cUologlc 
factors. Rare!) a fibroid uill cibstruct or 
constrict the tube In Its interstitial portion. 

There U DO well formed deddm In tho 
tube and for this reason the tube is ana 
tomicall) aosuKcd for oklallon In ectopic 
IKSnanc) when the oxum comes to rest 
U burrows Into the tubal mucosa as it Joes 
In the ewlonictrium but, in the absence of 
a protectino deddua. It comes to rest dl 
r«dy on the muscle lajcr adlaccut to or 
®sx»ssAji\jv\aiBoWooAxcsscu 
emdes into the scsscls and hemorrhage oc 
oirs, SooDcr or later the tube ruptures dtlicr 
interoally producing so-called tubal abor 
or eifcmaUy w’ilh hemorrhage into the 
bee paitoneal cavity 

By Its endocrine action, the growing 
trophoblart causes the dev'clopmcnt of a 
vuv!^ ‘^cddtia and an cnlarg^ soft utcnii 
bophoblastlc activity from the uterus 
the deddua begins to dcgcncrato 
aresulting flow usually reddish brown 
, cow Sonietlracs the deddua tepetrsfer 
ts a complete or partial cost of tbo 
toine cavity In the ovary the corpus 
luteom of pregnancy forms and functions 
^ ^ trophoblast Tho 

W^last secretes tho anterior pituitary 
^ substance which Initiates the above 
and U the basU for tbo biologic 
^ pregnancy The roactioni to these 
remain j^Uve as long u the tropho- 
v« tnd remains in contact with tho 
®*temal circulation 

pregnancy occurs In the white in 


tlkd ratio of ono to 190 prcgnandcs and in tlie 
Negro In raw to The Ntgroi hlglver 
Inddincc rrsiills from llw greuter frequency 
of previous (ubal Inflammation Ollier ell 
oIogI<^ factors of Import mco are a lihlory of 
alrortlnn csiweiallv Induced and of pre 
vlouv treatment for primary sterility 

T7io cfin/cal plduro of tiw disease ijiics 
greatly Tlierc are two types tlw cbsslcal 
in which tlw shock is Immcdlato and pro- 
found and tho atypical In whicli the symp- 
toms develop morn slowly 

Making, ilk. diagnosis of tlw classical tyi)c 
of ectopic pregnancy Is easy TypIcalK tlw 
patient Is a young woman ulw lias had a 
delayed or missed period and develops u 
suduen severe lower abdominal pain with 
moderate xaglrul bleeding. Shu collapses 
and faints Wlica examined, she presents a 
sliocUikt appcaraiKv Is very pale and has a 
low blood pressure. Such a picture suggests 
an Inlra alxlomlnal Iwmorrnage tlio com 
moncsl cause of which is ectopic pregnancy 
In such patients four svinpiom poops 
stand out llu. signs and symptoms of preg 
nancy tlw pain tho vagbial bleeding tlw 
evidence of Internal hleeufnp In the atypical 
patient llwso ore not olu-uvs readily rccog 
nlzablc and a detcrmiDcd search must Iw 
nude to establish their proenco or absence 
The common error is to overlook entirely the 
posilfailitv of t“ctoplc pregaano in tlw atvpl 
cal cast The remembrance of the possitUi 
ties embodltd in Uw C-A F E-E mnemonic 
eMniVrta\cs \liis. Ec\oplc pregnancy Is a dlag 
nosttc possibility which must be consklcred 
In nil |satlcnts manifesting the symptoms of 
pain and blccdinp Anotlwr ma|ar dilflculty 
In diagnoili Is tliat iJw svTUptonii and signs 
van according to Uw stage of tlw discasc- 
that Is, before during or after rupture 

Before rupture Uw usual signs and symp- 
toms of pregnancy ma\ or may not bo pres 
ent As many as 30 per cent of tbo paUents 
lUoy have missed r>o period. Tlw reaction to 
tho pregnancy test U positixt? In tho majority 
of too pat/enf*. Severe pa/n is not present 
Sometimes. Uicre i$ urtilatcral discomfort 
Vaginal spotting or scanty bleeding is com 
mon The uterus U slightly enlarged with 
deep tenderness on the affected side and a 
lender soft mass niay bo present Soow 
times the ovary con be palpated os a struc 
turo separate from the mass Fever and 
leukocv tosfs are absent There are no con 
stituUonal signs of hemorrhage. 

During rupture, pain is pronounced and is 
sharp, lancinating and unilateniL When a 
pain is followed by a period of relief as In 
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courics are open expectant treehneot radl 
atkjo U)crapv myomectomy and hyUcrec 
tomy 

Many fibroids require only expectant 
treatment Observation should li cooiidercd 
uhen tho tumor is aiymptoniatJc, smallcr 
than the size of a utcruJ that haj bera gravid 
for thrt?c nwntha and tho dlagnojU lx dear 
cut It muit bo aiccrtaincd that the tumor It 
a fibroid and not an ovarian c^t If obicrvo 
tion Ix clcctod, cooiiAUng malignant disauo 
in the cervix and endometrium mviit be con 
ildered and tU poxxibilit> eliminated by 
appropriate examinatloni The rationale for 
obimatlon is ^oater the nearer tJvs patient 
is to tlw mcnopouxe 

In Bbroidx oxxociated with bleeding, ex 
pectant treatment h alio pcrrrdxsiblc under 
tho above condltionx But In xuch caxcx the 
indication for the exOmioo of malignant 
dixeaxe ix more urgent than in tho aiymp- 
tomatic ernes To exclude the ponihUity of 
cancer of the endometrium It ix noeexxarv 
to make a study of the endometmun from 
all ports of the codometrfal cavltv Tho 
daxrical method Is dilation and curettage A 
properiv performed xuctfon bkrpxv of the 
endometrium by the origino) technique or 
one of its monv modlficntionx often viclds 
ox much or more endometrium ax doet the 
convcatitmal dUation and curctlago It has 
the advantage of being on ofSce proc^ure 
and hence can be applied in a grtjoter oum 
ber of mtlentx In doubtful cases it can 
alivays be suTOlemcnted b\ dilation and 
cxirettage If the cndometrUl study sweals 
tho changes characteristic of an ovarian foil 
urc It certuinlv is pennixxible to try bor 
mone therapy before resorting to surgery or 
radiation. 

Radiation deatrov'i dw reproductive, 
ovarian and menstrual functions It does not 
abolish sax function but impairs It in the 
same way as does igc The cLurical con 
traindicationi to irradiation ore anv fibroid 
occurring in a woman under forty years of 
ago unless surreal treatment is conhmln 
dlcated if the diagnosis is ^estionable and 
dw fibroid cannot bo dlUercntiated with 
certainty from an ovarian cvxt, if the fibroid 
is krgef than a fetus of three and ooe-half 
roemths the presence of an old cocnpUcatiog 
pelvic taflammatory disease a oompllcaling 
ovarian ncoplasro, a pedunculated sebmu 
coos fibr^ a submucous fibroid, oa: a largo 
oeduncukted subserous fibroid, ivhca there 
U a hlxtorv of rapid grcnvth, abdominal 
^ if some other condition 

Jonuires lurglcal relief 

surgeons appesu satisfied with the 


results of rachalion, but in general tbs tei 
cncy of meet is away from radWen h 
ccuio of its failure in tho occaslceial pj^nt 
und because of its dcstrecthe ex 
function, 01 well ax tho retentioo of & 
maligmmt potential of tho uterus. The ocr* 
rcncc of molipiant change seem a 
hinbcT in those patients having » fibred ii 
whom bleeding wax present In spite of tii 
tendency radiation is a vahiabie rtedui 
and In a irnalJ number of patfcati ou fa: 
used to advantage ivhen xurgery appean to 
risky 

Myomectomy is the operatioo of dieit 
when it ix Dccctxary to sa\o the uterta h 
reproduction or for icotiment U b * «■ 
markobly xucxx^ful operatioo and h ipffv 
cable to a much higher perceotaa ri » 
tientx than ix generally bcHevtai it can * 
practically blo^esx using a citheto a 
a tourniquet around the cervix and daapj 
each inrendibulopcJvfc ligament \nth ni- 
ber shod intextinaJ clamps. The risk h 
the lame ax for byxtercdomy There h 
chance of rt?currcncc. Bonacy in 293 cjkx 
had a recurrence in nine, o* Stfi pt r cr* 
He oltributed his aucccsx to a very tbntBp 
removal of all fibroid scedlingt. Otbeo t*" 
port a higher recurrenco rate. In 
opinion, tho aeeds of fibroids are laid ®a> 
most csorntnooly between the ago of 
eight and thirty three ycsirx, lo 
UenU, thit octanx much earlier After th* 
of thirty three the chaneex of new tcediof! 
diruinisn, ond after thirty-six they axe 
ticaily noncxiilcnt la Btoiaeys 
thoxo women married and desirous 
drcn, 38 per cent conccK’cd alter u» ^ 
erotioo . 

In pallentx requiring surgery in wocm^ 
reproductive fimctioo Is not 
bysterectotnj is tho treatiaent 
After tho operation, ovarian fu^cW® 
nbout the same os brforc. The fci 
li unchanged and tho kpcal 
been removed. If tbo operatkm is resto^ 
to those patients in whom it ^ 
indicated, it produce* the roost xatistad*? 
rctulu. 


XCTOfIC J^Jt£GAi\CT 
In extrauterine pregnancy ^ 

roonly called ectopic pregnancy 
plantatioti of tho ovum U outside the 

-rt.- ...V. 1. »L_ ...rmnwri SOc- 


cavity The tube is tho roort 
most frequently in tbo ampulla, nc^ 
Ixthmux, and lastly In tbo interstitial po*^ 
of the tube lu rare cases, the Iroplafl® 
in tbo abdominal cavltv or on the 
In general, any o to the pax^S* 


BLtEDINr 
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N-htu to icnn j sltort foUo Ulwr ocairv 
the pUrenU dcgcncmlci uihI Ow fetal etc 
cuLtion ctowa. If the conJitlon is rccog 
niicd In time on otKTallon maj >lclil «i 
li\ing child. 

V definite diagnosis of c\lr\utcrinc* preg 
rurw^ calls foT oixtation as soon os possible 
PallcnU who lu\-c undergorw a serious Inlra 
abdom/ful hemorrhage prcsiTil real surgical 
cmcrgcodc*. As soon as blood a'lilacmuml 
Im been InsUtutcd, the patient Is t ikm to 
the operating room. In tl>e abwiux of an 
ancsthcsioIogUU ether Is tlio onc-stlictlc of 
(duke in our opinion A kft parana'dian 
incision is nude rap(dJ\ Tht peritoneum Is 
seen to base a darUsli color dui to llte hlood 
ujidcmealh ai>d, when it is opened black 
blood Utciullv gushes forth from tla* wound 
The operators lund rapidU ssplorei die 
pcKis and locates tlic mass at tlie point of 
rupture. \ long clamp is used to grasp the 
uterine end of the tube and utero-ovartan 
UgamenL Within tliis damp is held the 
anastomosis betwxvn the uterine and o\-arian 
lesscU. Latcnll) onotltcr damp is used to 
grasp tbo os-ari^ artm In wry mlrrmt 
cues, tl« i&fvmdibwlopcls'tc Uganvent ts the 
most rcaddy accessible situ for oeduding 
this artery IIoweN'cr this means uertfidog 
the osai) on the affected side In ordinarv 
cbcuiQstaiiccs, blunt dissocUon separates the 
tubal nuu from the ovarv and the damp 
b placed on the (nnrlan artery in tlic meso- 
salpinx. As the hemorrhage ceases, the pa 
bent rapkUy impro\‘ci. The rrmosTil of tlio 
tube can thra proceed leisurcK It Is wxU to 
remos'o all of the dotted blood which is 
rooddy accessible In closing tlic wound, 
“cmostasii rccds’Ci particular attcntloa. 

In an abdominal pregnanev the placcotu 
poses a special problem. If the child is olis'o. 
there must be an active drculation bctw'cco 
^ mother and the placenta Since the rite 
of the placental attachment cannot contract 
u In the uterus, hemorrhage will be w?verc 
To a\t)id this, the placenta Is left in situ 
•a patients In whom thrombosis of the \'cf 
the placental site has ubeudv oc- 
^ placenta can be safely removed 
Ine mortality rate in ectopic pregnancy 
unuer modern conditions is about OJi per 
^ in white \vorocn and substaolially 
“goer in colored women. Following ectopic 
P^nancy the chanco of a second riregnoncy 
oj^josUo tube is about one in twenty 
«Vw^ subsequent pregnancy Is 

J^t even^ but a fair number will terminate 
r4^fu\ The chanco of a living 

“tw has be® given as one in three. 


c.>ixtcn/>5 lusonpcHS nve to oiarias 
rtiLvrtB 

An endocrino disorder resulting from 
osarlon failure can cause any IVTW of men 
strual disturbance Two wich dillcrcnt symp- 
toms us mcnorrhea and menorrlugla often 
luve oN'arian failure a^ q commem cause. In 
order to appredate either of tiicse symptoms 
we must undcTStand tlw cause— ovarian 
failure 

TIh. ovary has three known fimctlons— 
live production of ova, cstrin and proges 
Icronc Ovarian failure is the inability to 
fulflU one or all of these functions in a 
normal majincr 

TImttc are two forms of ovarian faflurc— 
intrinsic or primary and extrinsic, or sec- 
ondary Ihimary or intrinsic, ovarian failure 
results front aplasia destruction by neo- 
plasms surgical removal Inflarmrutioo and 
aging. In sexondary or extrinsic, ovarian 
fadure the primary cause is outside the 
man and is dtlier in llw pllultaxy or mcdl 
ated lluougji tlio pituitary Diseases affecting 
tlic ovan indirectly bv moms of the pitui 
tarv ore those wltich affect the thvToid 
VtUnd, diseases irv oUver endocrine glands 
such os iIk) pancreas or adrenal and con 
stltutlonal diseases such os tuberculosis, or 
maJoulribon 

Ovarian failure follows a rather coosUnt 
pattern First there is a diminution in nro- 

S cstcronc production with normal or ibghtlv 
Imlnislied cstrin production Next, the 
progesterone production falls with cstrin 
production continuing in a slightly dimin- 
UIkxI cyxilc foslilon or In on acyclic fashlon. 
In tl»c bttcr the level of cstrin production 
muv nevxr rcadi a value equal to the top or 
llw boUooj values of the normal curve but 
continues with oolv sUght fiuctuations at 
soosc level in between In ludi subjects, the 
moDtldy excretion of cstrin may be greater 
tlua In the normal cyxlo. This Is so-culled 
hypcrcstrinbm Lastly os tlic failure pro- 
gresses, cstrin production declines and grad 
uolly reaches the mcnopausui krvel There 
are llius three degrees of ovarian failure— 
progcstcrooc defldenev vvith mild estrogen 
defidenev progcslcrooo failure and estrin 
failure. Tlieie ore respectively known os 
first, second and third degrees of ovarian 
hiUure 

In general the symptoms of ovarian foil 
urc are pro^e*slve In the older giouja. In 
tbo vounger ago groups, compensation or 
reraluUm may occur Both primary and 
secondary ovarian failure exhibit a dfverri 
Bed group of symptoms which are idretlcal 
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colic it ii significant Vaginal bleeding is 
present and dischar^ ii a brcnvniih red 
without dots Intrd abuomlnal bleeding oc 
CUTS, recurring or increaring with each pah» 
poren^Tm. Fev-er and IcuLcx'Vtosb arc pros 
ent ShocUike symptoms occur fm|uentK 
The caamination oltcn reveals on oxquUltclv 
tender mass to one side or behind the uterus 

Following rupture there U usuaU> uo at 
tack of agonfcdno. lancinating pain on one 
side accomjwnletlbv on internal hemorrhage 
and foDcnved by nausea vomiting, fainting, 
collapse and shock. The pulse ij rapid and 
feeble the skin pallid and the brcothlng 
shallow Air hunger and anvletv mav be 
present The vdni arc collapsed The abdo- 
men is distended and very tender In the cul 
do-sac, there is extreme tcndemeM and a 
mass of clotted blood. Sometimes the latter 
is difficult to rcoogntoe oa jccxjunt of the 
tenderQMs and the rathot soft nature of 
tho cul-dc-soc, Hectal exarntnatioo helps a 
great deal and should never be omitted In 
patients with massive hemoperitoneum, 
shoulder pain due to Irritation of the dia 
phragra mav be presenL Later painful def 
eontioD mav Ivc noticed and once in hli 
lifetime the CKomioer cruv see a bhilsh bbek 
discoloration around the aavd (Cullens 
sign) 

Tbe demo as trattoa of on tntia abdominal 
hemorrhage establishes tbe diagnosis with 
reasonable csertainty Tbe blood Bndlnts 
cul-de-j«jc puncture coipotomv and culdot* 
copy are tul important and helpful 

After a largo Intra-abdominal bemcarhogc 
there may bo little immediate change in tho 
blood picture. But, In time dilution of the 
drcuUtiag blood occurs vvith s fall in tho 
hemoglobin vahie packed cell volomo axvd 
red blood cell count la diagnosis tho degree 
of anemia does not parallel the clinical signs 
of hemorrhage The important fact £■ tWt 
the blood ftnoingi are slowlv progressive A 
progressive knvering of dvc hemoglobin 
value on repeated determinatioQS U there 
forci, very limlflcant Another differeotlol 
pomt U mat the degree of anemia is gener 
ally gceatci than can reasonably bo « 
pliiDed on the basis of the vuglnal bleeding. 
^ Examlnfttioo with tiw patient under ether 
is Q great aid to diagnosis Ofleo the tender 
oo*s is » ortromo that a satisfactory exam! 
oattoa is impcasible in the unaaerthetized 


taJ b«n mort bdpful^j^ fa 
It not ofay «va to c«ab- 


llsh tlw fact that blood is present, bet sobh- 
times reveals pus tmd therdw adodcs tW 
possibility of the presence of ectopic pij- 

S NW and then a nnall tmoax af 
is obtained which might have csee 
from the cxtrapcritoueal tissues. SudibW 
is red and clots readil) in the lyriage. Bbal 
from an intra abdominal betnomage b ikt 
and, when squirted onto a pkee of gKie, 
there are numcroui little clots. Uodn 4 e 
microscope the cells are seen to be maalri 
and roolcQux formation does not ocesr 
hMterior colpotomy also drtrnniocs tie 
pretence of bhiod in the cul-de-tac sad il- 
lows the entrance of an ex a m inieg 
Some continental surgeons couskiet » 
most valuable old in diagnosis. 

CuWoscopy a visual roetbod, his fofflo 
favor with tome and certainly has nxnt k 
U>e doubtful case*. When blood is 
inipcctioo Is difficult oc impossiUe w 
ihcTcfoie in patients having an 
dominol hemorrhage culdoscOpy ofica w* 
advantage ovet simple puncture. Perhaps <» 
greatest value U in revealing tb* troe aotsse 
of Dw disease process uh^ eett^ 
nancy is not pscscDL 

Dilation and curettage can give 
Informatioo in doubtful case*. The 
of a w^U marked decfdua without 
tlemcnls is presumptive 
pregnancy uefore eropJoj’ing diwn» ^ 
curettago it is wise always to 
poMibuftv of Intrauterine pregnancy 
it coevists with ectopic prcpaancy in » ®ui 


percentage of case*. , ^ 

Ch'arian pregnancy u a rare form <* 
uterine ijregnancy The sympttHns, ilg® 
treatment erf ruptured ovarian 
essentially tbe same as those m 
tubal pregnanev Hemocthages fr^ 
cause* can occur from the ovary 
vere intra-abdominal hemorrhage oi ov 
origin always raise* the possibility 
ovmiarj pregnsmey \Iicro*coplc euun®*^ 
of th« ovary reveals chorionic vffii snd 
confirms tho diagnosis- . 

Primary abdontinal pregoa^^ '■rim 


plujtatkffl on a peritowai *urface^o® 


cur A secoodarj form occur* 
embryo escapes bv rupture or abortion 
it* primary location In the tube or ^ 


Implant* Itself on tbe peritt»<^ _ 
. to. .Wtofa 


embryo* usuf% are - — - — — _ ^ 

before term. They undergo ^ 


lerm. luuy uuucjjjv- v— * — - , . 
llthopedion fortitatioa. As s rcstut ^ 


tho*o rare tostances in which tho fetus 
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iiicful cllnlcjl aiKTt to al! w!k» iKcfonn al>- 
domiaal kurpcr> 

In thinl ukjriin falliin. IIm. Ik>1 

floih it (ho ntuit /nit>iw(ant and clwwctorUlic 
oC live nciiroftcnlc s^tmitojtu \l firtt il «>c- 
cun ooK 4 funk tinK*) tlaiU anil l5 lliniloU 
lo the tKid and tied Later it l>ecnnK“» 
njofc frequent and ma\ invoKo the ulwli 
bodv Often during klcen, the (lokh itftxiucet 
JO great a jcmatfon of lieal tlut the l>cd 
cioU^ arc rcmo\ed lo lx* followed In a 
short Umo In diilling and auakening. Ttio 
incidence of Itot ILuIk’* is fairJk well lUral 
Iclcd llic amount of folUcle-ktiniuutlnc 
honnooei In tlw uriou tnllowiog eslrin ad 
miniktralloa the fol]icli'*kliniulaling lior 
mooct dcdinc ami tlie Hoilics arc rwt to 
frequent TIiui, the level of ivcntton of (lie 
foUidc-kUmuLtlng Kornkont U Influenced b> 
the level of eitrin Vn cvci'it iicretton of 
folUdc-ktlmiilatlng Ikonmme it perhapi tlx* 
most valuable teal in tlic dlagiKnlt of pri 
ouiy ovarian failure 

Sweating It frequently oikoeiatcd veith hot 
flathet and often caukcs the patient much 
discomfort Smothering It arkolher frequent 
t}wptam and afuayt arouses a suspicion of 
ov'arian failuru Many other neurogenic 
svTDptomi occur from Umo to time Among 
these are Ixodochcv fatigue cold kcmatioru, 
doglbg and Unnltus. 

Parian fafluro cause* all tvpct of men 
strual ditturbancot. At a general rule, tlx; 
minor disturbances of rrxrostrual interval and 
flow occur in first degree /aiJurc Tlx? severo 
hpes of bleeding are seen in lire tccood 
degree foflurc. Infrcqitcnt memlruaUon and 
■mcuorrhcj arc duractcristic of third dc 
gree faflure. It it vkcll establlsbed that there 
I* no absolute corrclaticn between the do* 
of failure and the typo of symptoms. 

in tccraxl degree ovarian failure, the cn 
d®°^ctriura U generally hypcrpLutlc and 
«tiai the glands are Irregularly dilated, gh 
mg a Swisj-cbecxclike eppeonmeo lo tho 
™ci^copic secUoo. Tbit glandular cysUc 
“yp®p«sia, or Swiss cbeesc liypcrplas^ Is 
* '"ery Important charactciisUc of second 
o^groo ovarian failure and usually Is assn- 
with mailed ImsuUriUc of ijio 
aod of the am. Not tofnajuMiUv 
!■ prraaded by a ihort period of 
•JtjeMrrbea and thlj often giv’ej riw to the 
of an abortion. Qmaimtag thi, 
a marled joftentog and lll^t di 
■“w of the cerrii. Lading t, tho pain 
“ diaracteriitic of abortton. The 
that p^eu bleeding la tho rule with 
faflure ij Important In dlagtxksis. 


Tlx giwniJ appearance of the patient Is 
ikunrui when primary ovarian failure occurs 
after adolescence. In tlxksc In whom tlic 
failure occturcr) before or during adolcs- 
emet tlkcrc Is a rather definite tendency 
low-ard an Incrtose in llw length of llie arms 
und legs aixl a tpan-tlie distance from finger 
lip (o finger tip of oulklrctdxxl arms— wlilch 
is grc.iler llun the Iicfglit Tlx abnormal 
length of llw cvtrcmillcs results from the 
gonads iiubility lo cscfcisc Its effect on 
cplpliv-sial clovuro. Tills dlsproportloo of tlw 
tvln*mi(ic3 to the tnmk can also occur In 
wonxm with anterior pituitary dysfunction 
and in normal women wiio reach scxixal 
maturity somewhat late. If it is associated 
with a rrxnulrual disturbance it Is a sign 
of great value especially so If the dittur^ 
ance dates from adolescence In the ado- 
lescent w^^h primary ovarian failure, the 
muscular system is frequently deficient and 
llicfe Is a tendency toward leanness which is 
dilBctilt to overronw by treatmenL Tbc 
blood pressure is often low the sy'Stolic 
pressure ranging from 00 to 100, while the 
milsc frequcmlly is rapid. Tlw breasts may 
he ondermn eloped ood the uterus h-ts a 
small body and a long cervix. This giv'cs a 
nitlo of the cervix to tJtw body of tho uterus 
which is greater than tho nomal cervix body 
ratio of 1 2. 

In third degree failure there Is atrophy 
of the vulva and vaginal mucous membrane 
and tbc trophic state of these parts gives a 
gtxxJ idea ^ the amount of estrogen avail 
able to the genitalia- A znoro accurate csti 
mate of tho bofmoncs available to the 
genital tract is obtained by studying the cn 
dometrium In primary ovarian failure, n low 
cstrin level causes on increase In the level 
of folifcic-stimulating hormones and tJiis is 
considered to bo a ipcdEc diagnostic test 

The diagnosis of primary ovarian failure 
is mado in two steps First the presence of 
an ovarian failure is dctennlnca and, sec- 
ondly this is demonstrated to bo primarily 
ovarian- Tho first step Is comparatively easy 
Either a fimctional menstrual disturbance, 
signifleunt trophic changes in the vagina or 
changes in tho histologic structure of the 
endometrium arc all certain Indications of 
a lowering of ovarian functloou second 
step consists in determini^ if the fiillure is 
primary or secondary This Is somewhat 
more difficult and often involve* problems 
in general medicine and cndocrmology 
From a practical standpoint the single most 
Important differentlaJ test is tho detennina 
lion of the follicle-stimulating bon^e. 
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in respect to those symptoms arising from a 
lad of ovarian actlvit> Tbo lecondarv fonn» 
however also oxhibiti in addition the symp- 
toms of the primary pituitary disease or of 
other diseases which result in a decreased 
pituitary functicHi. Secondorv ovarian fall 
ure, tlw^ore has all of the features of Uto 
primary form but, in addition, has grafted 
thereon the symptoms of another endo* 
crfnopothv 

The symptoms of ovarian failure fall into 
five groups— ieoaiai, reproductive vaginal, 
nervous and menstrual 
Ovarian failure is a coniidcration in all 
problems rcUUng to se.tual behavior in iho 
fcmalo Hov^'cver it rarely is the chief fac 
tor Ovarian hormones ore an Indispensable 
factor in the de>*elop*T»ent of the normal 
female However in spite of normal ovaries 
the psyche and %ex impulse may be oml 
often are distorted bv pfvx.bologic and cn 
viroxunentnl factors. Hormones also semi 
tiro the ports and the psvcbic centers, but a 
normal sex eipcrictice con occur in pro 
vlously normal women who have been de 
prived of tbeb sei hormones bv bilateral 
oophorectomy In ipito of this it is obvious 
ihe hormones do plav a role because 
sexual octMtv and response oro not tlio 
same in tho older woman oi in the v-oung. 
Tlve evidence seems to indjeate that o lack of 
sax hormones, in prcsviously normal women, 
pxodaccs changes in libido and response 
somewhat simu^ to that occurring from 

O^er necessary facton which must be 
cesuideted in relating ovarian failure to a 
symptom ore the normalcv of tbo 
parts the absence of pain, the proper fonc 
tioning of tbo nervous syitem and the proper 
psychic and sexual conduct of the male 
Normal ovarian function is necessary for 
ntffmal ovulatiaa and for tho proncr develop- 
mcot of tho endometrium. If the develop- 
ment of tho mdometiiura is faulty os in firrt 
degree failure, there is an increased UkoU 
bood of abortiaa, low implantation of tbe 
placenta and placenta previa In second and 
third degree ovarian failuro there is no 
ovulation and coosoquentlv sterility results. 
'Hie dovetopmeot of a well marked progesta 
tiocal endometrium is the most procUcal and 
accurate method of deteni^g ovulabon in 

di, huma bttag. Th. redoratWuTO ta 

bv the biopsy method lust beioie 

, of tobol pstency imd a detonuina 


At puberty tho vaginal mucous nm- 
brano acquires an increased renstaac# t# 
infection os the result of estrogenic stieBb 
Uoo- Tho opplication of this fact is osefei 
in tlie treatment of certain discharges, \itie 
patient reaches the menopause the x'ajia 
gradually undergoes a process of imobte 
during which tho epith^irai loses its roa 
becomes thinner and is more prooe to sic 
Uon Obliteration of the fornka and iss- 
lowing of the introitus gradually occur \i 
tho proem continues, symptoms of dassui 
and burning occur with the dtr-trlopraenl a 
discharge (senile va^itis) off** 

qucntly there are adhesions betwees & 
anterior and posterior walls and, sofnedao. 
the process goes on to almost cooqpte 
mglrui oblilcratioo Bleeding is a cocaM 
accompaniment of senile vaj^lis and tiw ii 
pcrliaps tho most common form <rf 
menopausal bleeding It should nev'et b« ^ 
gotten however that the presence of »* 
vaginitu docs not exclude the possM^ a 
cancer of iho body of tbo 
cTKlomctrial cancen arc oi'erkjoked ^ 
cause of tho simultaneous occanmee cf t» 
two Uisca«s - 

Tho nervous SMoptomi of o\-arlan 
are both psychogenic and neurogenl^Tw^ 
V ary in their intensity accordtag to 
sonality of the patient and the ^ 

failure Most women with a well 
personalitv havo reUtlvelv f^ ri try^ 
c\'cti from complete faUurc Others sroti®S 
with \urious pcrsoaahty defects 
variety of unpleasant and often 
toms uom only mild failure In such 
monv of tho symptoms have a quality ■« 
suggests the diagnosis of a 
neurosis and tho evaluation of s^ 
toms can be e-vriemel) ddBcult. Oitefl 
best to reserve Judgment until tbo resui 
specific therapy can be obs^r d y 
psyrhopathologic state can bo 
Svmptomi reitttiintog in tho face of •ocq^ 
tnerapy and uaesplifcBod by ® 
oral examinatioo con reasonablv m 
sldered as psytdtogmic In odgin. 

Psychosomatic symxrtoms 
abdominal viicus are frequent - - 


tog. Pain is present and ^ 


m-fldvised operation. In one s^ . 
cases of ov'arian failure 43 per 
patients had had one or moro 
operations Most of these patients 
■ • .d they again sought ^ 


relieved and they again sought aw j. 
further surgical toterventfoa. At 
their troub& were attributed to 
'the recognition of such cas e s is • 
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cstmRfns (l‘icm.irii\) is ^Isco 
ialrauwHiiK ami tlw i\o^ l< ri[)cjlrU fven 
eight hoiirt until tlw bleeding is clK-cknl 
Tlic finl Iss-o or tlini. ditsos fclKJiihl !» mj|>* 
pJcromli'd b> iht intramiiscuUr ln}ct.il«n of 
20 to 50 mg of pn)grttiTiHu In urder li> 
ioiuri. a more cnmplclt dewiiumallon of llw 
ahnonnal endninctrinin \slim uitlidrassal 
Heeding occurs then cscllc lljcrap) hilW* 
u in the presKHU plan. 

Dilation and curettage Is <dtm nud lo 
establish the diagnosis and lo iKodute tein 
porarv bemostasU in lilccdlng ulilth U re- 
fractor) to treaUnenL In a fair prui»rt4«ni of 
u-omcn, Uk opcralkm produce** a re mission 
of tsroplomi and nn furtlicr trcatim-nt is 
ncccssars Iloucs-cr (Ills is rwt llw rule and 
m a pedod of scsctjI montlis (lie ssmtgoniv 
recur For this reason sst usiull) follow tlic 
curettage uitli endoertm treatment 
H\stcfcctom\ is frequcntls used In llie 
treatmeot of endocrine bleeding, but in 
nuns case* the surgc*on Joe* not know tlic 
bleeding is of endocrine origin until lie finds 
uhat he thinks is a "blecellng fibroid," far 
rnDosed from an cndomc'trium edifbiting 
daodsiUr evsUe h^TserpUsU. For the dc- 
Uberato use of h)'riercclom) llie bleeding 
should be scserc eixlocriiw treatment urs- 
isafling or irapractlcal and the rcproductie-c 
haKdon of Ultle or no salue. Tne advan 
bigcs of h)-*tercct£tmy arc the dcfinlUec 
uturo of the euro ssiln a low mortalitv and 
morbidity the preservation of the patient* 
remaining osurlan function, which i* often 
adequate for a normal sense of w ell being, 
*nd tbe preservation of normal scuul func 
tion. 

Iti disadvantages ore those Incident to any 
operation, as well as dcslnicUcm of the re- 
productive and rocnstrual functions. Tho 
[•*>■^1010510 effect of hysterectomy Ivas been 
™oh discussed and it is clear that wIicD 
the patient doc* not willingly accept l»cr 
P®*opciative state, a bad rc*iUt is inevi 
Fortunately most patients vvitlj severe 
m«ding dadJy accept their postoperative 
and are extremely pleased with tho 
operation. 


Ridlatkm by citeroally applied x ray 01 
l^tnten^y applied radium, is useful foi 
bad r^k patients in whom tho repro- 
™^ve and ovarian funetkm* can be socri 
^_r are *tlD some gynecologist* wbc 

^er radiadoo to hysterectomy tv endo- 
^ blec^t It is certainly much leu an 
and doe* have Iti advantages Ib 
^vantage, are iU dotructive effect or 
ovarian end sex functions For emroplo 


fnllnwing radlall«H> a patient of fort) two 
jur* ago rapicil) rt icl>c* a scviial age of 
pirluiH sl\t> two )tar*. TI1I1 does not neex-* 
s.irily mean tlut Intcrcoiirit 1 % unpleasant 
or Inal orga'*f" i' imposvlhlc Imt It is not 
like II vvai ILuliitlon owes its ctirativc effect 
on eihlocrinc hlecvling to (Ik? abrupt trans- 
fonnjtion of pariLd ov irlan fallnro lo com 
plcU ovariin failure Following this iIm-tt 
inj) l>c severe nervon* symptoms In over 
euming ihcsc by bonnnnal means there is 
always tlic possihilitv of inducing vvorri 
some bti-cding from tlw utems, Fnrtbcr tl>e 
cantTT rish of the rclairvcd uterus seems to 
be greater 


me iftLsorivsc 

Tills is a prinury lyw of ovarian failure 
normally occurring at Inc imd of (lie repro- 
ductivo period It occurs as a normal pbysi 
ologic cfungL but lus all of the slgru and 
sy-mptoms of primarv ovarian failure Some 
women liavc sevttr svmptomi, but in most 
tlio symmlorru arc milff and rcriuin. no treat 
ment Tile nenxmsncss inddenl to the meno- 
pause come* at a time wlxm a womans 
tcsponsvbiUUcs arv often groatevt la add! 
lion. It focuses tlic rttind on tJ>o aging 
prucv*ss and its consequences. To mans It 
appear* that life can never be the some 
Actually the yean after the menopause can 
bo and frequently ore tlic best of a womans 
life. Hcaxsuranco and perhaps mild sedation 
are usually all that oa* necessary In some 
patients wtrogcnlc tJicrapy may be iodJ 
cated Symptoms which persist after ade- 
quate estrogenic Uierapv cannot rightfulh 
be attributed lo tho menopause and must 
bo csplalned and treated 00 sonx other 
basis. 


RELAXATIONS 

Defect* in the pelvic supporting structures 
present os anterior vaginal rciaintloii or 
cystocclc posterior vaginal relaxation or 
nxtoccio and uterine descent or prolapse 
These lesions mav occur separately or in 
any combination or degree Each of these 
le^ns may bo classified according to the 
degree of relaxation present For instance, in 
uterine probpsc if tho cervix lies within 
tho vagina It is called first degree if the 
cervix protrude* from tbe vagina it is second 
degree if tbe utenri lie* outside the pelvis 
it is third degree prolapse 

Certainly the trauma incident to ropcpitcd 
childbirth 1* the most important etiologic 
fiictoT However certain individuals appear 
to have relaxation after only mild Irau^ 
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To be fure manv probleTm in differentia) 
diagnosii arise For eumplo in a patient 
with a jciual dirturbanco ovarian failure 
is only one of tcv'eral causes and the pass! 
bfiities of these must bo crcludcd ULo- 
wise in patienU with bleeding, one must 
first inai.e a differential diagnoBrts of the 
cause of bleeding 

The successful treatmont of ovarian fail 
ure depends upon individualization of tbc 
patient and the determination of her func 
tioaal needs on accurate diagnosis clinuna 
tion of constitutional disease ami the intelll 
cent choice of cTwiocrine surgical or radio- 
logic treatment 

In c-rtrinsic or secondary ovarian failure 
the treatment crmxiits of measures directed 
at the primary cause as well as at tbc ovorion 
failure In bypoth>Toldism with sccondan 
ovarian hiilurc for example the treatment 
would bo that of btvpothyroidUm plus that 
of ovarian failure 

The breatmrot of ovarian failure at the 
present tune is lorcclv a substltutioqaa! form 
of therapv A total or portia! dcficicnc'v of 
either or both of the ovarian hormooes U 
corrected by prescribing the deficient Iwr 
mooe in on amount approdnutclv equal to 
the defidcDcy at the correct tiove in the 
CTxda Under normal conditions a drop in 
tl^ amount of cstrln and progesterone or of 
progttteroQO initiates mcostruatioa, while a 
rise in the level of estrogen termlnotcs 
menstruatkm This is known as tbo with 
drawol tbeory of menstruation and, while it 
does not completely explain the phroomeno, 
it Is a most valuable therapeutic tool os it 
enables us to start and stop the Bow under 
most drcumstances. 

Generally endocrine amenorrhea U a 
symptom of second or third degree ovarian 
failure In second degree failure there b on 
adoqnate ac>*cUcal estrin production with a 
total led. of progesterone Aocordiog to the 
withdrawal theory It h only necessary to 
pnxJuco a rise and fall In progesterone to 
irtduce menstruatlcm. This is easily accom 
plished by the administration of & mg. of 
progestefone for three to five days, or of 
Kostin. 10 to 20 mg, for five days. Cessa 
tloo of the medication causes a fall £n proges- 
t-roao and initiates mesistruation. In third 
j^noe failure thero is a total laci of pro- 
^erone and on inadeqwte ^trin secretion. 


period of five or more dav-s. By the esd 
route 5 mg. of Premario ana 10 mg. of Ka 
lutin are (Sten effective When the 
Hons arc discontinued, the horaxKui Ind 
fails and menstruation folknvx Sbouid lie 
period fail to appear larger doses erf ber 
mones and longer periods of trcilraett 
should be used in sulucqucnt c\xics. 

For abnormall) long menstrual cjtla. 
treatment is started on tba scventeenlh ih) 
after the onset of bleeding and coosish «f 
raising iIkj hormonal Icfvel^ the daih cn! 
addition of 125 or 2.5 mg. of coojE®**^ 
estrogens and 40 mg. of anhjxhtJhjTOTa 
progesterone (Pnmono)— orally active pro- 
ccstcTODO derivotlvc-foT a poiod of wa 
davi The fall in the hormonal level foBo* 
Ing cessation of treatment will usa> S> 
duco mcajimaUon at w near the na®* 
time 

Abnormally short menstrual c>-clcs nay be 
offset bv additive therapy For example. i» 
patients with twenty-onc-day cvcles, hS « 
2-5 mg. of conjugated estrogens jdm -10 b 4- 
of anovdrohvdroxyprogcstertJne are gh* 
orally dally from the fourteontb W ^ 
twcoty fourth day after the onset 
period The usual faU in the horao^ ^ 
ol the seventeenth or eighteenth, day ^ 
be delayed b) the add/tfon of these ia 
monos thus prolonging the hatcrval- 

In severe mcDorrhagla w 
the flow can usually be cootroUed by “C 
dailv Injection of 25 mg of testosterc^ ^ 
pionatc and 20 mg. of nrogesterone f* 
dan- The addition of 000 I U (- 
of a mlcTocrv'Stailine solution of 
substances odds to the elBcacy of the 
ap> At the completion of ^ 

bleeding will either be greatly d tofafiso ig 
or will have censed. After a latent 
riw) to four days, the honiwoai 
foUowlog the cessation of the hjjectiow 
duces a normal menstrual 
desquamation of the previous!} aoM'^ 
endometrium. This scroeftimes is spo*^ 
medical curettage. Following tfai^ , 
.t. 1.55 W 35 


bJens cyclic theropy is in ord« 


W=cSoTS)000 1U {Smg,)of..mW 

“ MTOOTloJi of Mtrogcoio mb- 

progoloraio tor « 


mg. of conjugated estrogens is gh"^ 
the fifth to fourteoath day after oo^ 
withdrawal bleeding, or the onset of tue 
mal palod and this is iDcmosed to 
5 mg from tbo fifteenth to 
day Tbli is supplemented by the 

of 40 mg of anhydrohydroxypn^esiowc 

10 mg. of Norfutin given onffy ftoffl ‘J 
seventeenth to twenty foortb day 
In patients -with very severe ^ 

^iiring immediate bm 20 
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iniTCRtcTovn 

CcrUinl) DO di«m>ion of tiUcavci of tl»o 
fcouk RcniUlU wonUl Ih? t-omplcic wHllwwil 
DKTJtion of tlw oiKTalton wlUch unfoilH 
uaIcK Is m» ofU-n nixi-vvir) U) ojinlwllng 
time dlwaic*. ThU olKTjUon is of coorw^ 
b)-vlcrCT.lom> 

Thus for Uw main puqxDc lus Ix-cn to 
pccit-nl the various kviiiptom c-oinph-xcs 
which arise in llio field of Rjnccolog) and 
to pnxwd from llicn. to a prohabU. dijR 
Doils. Tljc functional approach and indl 
vidiulization hav'c bexm I'mphasiot'd Ir> 
moQ) of tlic diseases the most luRicat ln.at 
meat is h\itLTct.lomj But one slwuld re* 
member ifut tlierc arc no absolute irKilea 
tons for h)stcrectom> Wlillt it Is true that 
in any series of Imtcrectomies one mav 
list the conditions for ubicb tia. operation 
U 1 S performesh Uve reverse— that is, tiul 
these conditions arc indications for hv'stcr 
ettom) lo cver^ case— Is not triK 
This dkcusslcn vvill be limited to two 
types of hv-jicrectomy-totaJ alKlominol and 
vagnuh In situations vvhich require dtc ab* 
domlnal approodi, the total operation U the 
ooe of choice. Situations do arise in which 
the subtotal operation U necessary but any 
one familiar vritli the total operation vviD 
rarely find a situation in which the subtotal 
Is Dcccsiary Radical bystcrcctomv is regain 
log coml d gable popularity in tlic treaUnent 
of cancer of the ccrvls and endometrium 
Total abdominal hysterectomy will be the 
operation of choice In a large percentage of 
vvotuen In whom removal of the uterus is 
indicated. It is axiomatic that lo perform Uib 
oporabon properly ibc surgeon must have a 
dio^gh IjiwlcdM of the anatomy in 
volvcd. Too often how’cvcr this knowledge 
Is lacteg. as the oU-too-frequeot ureteral, 
yorical and rectal complicatioas testify Per 
the most useful KDovvlcdgo is dial of 
the supporting structures of tlio uterus. Vls- 
^ uterus and vagina os relatively 
°e^le structures imroobiliicd within iho 
j ^ ramifications of the endopelvic 
arising from the lateral ground bun 
Remember also that these layers of 
dwmato to envelop the bladder and 
Hm operadoo ihould bo performed 
a fuhlrrn thot each itep malej tbo 
oao eauier The jupportlng itruc- 
01 the atom ore, therefore Qltacled 
nw alxw doiTOwmd. allowfag the nterui 
tote mobilized upward. 

*“ Prform a vaginal hyaterec 
^ essential to the aimameutaiium 
trvery pelvic surgeon Frequently the 


prescnct of associated vaginal relaxation, or 
iitiTlnu dciccnwiJ mal>es this the method of 
clioiti. litre uRjin Uio operation proceeds 
by a succcssKc attach on the supporting 
structures but in tlic reverse order 

\ knowledge of dw effects of hysterec 
loiny on tlic general and pelvic functions b 
of |uramo«uit importance in the selection of 
sidiictis for llw protudjirt \Vhal b the effect 
of mrlcrcctomy on life? We know that it 
can lie carried out with minimal mortality 
CoUetted reports indicate that under good 
conditions the mortality b from two lo Eve 
per 1000. Even tlib small figure b improvxd 
by tlic cancer prevention in tlioso who luvo 
tile oiKTJlfon The general health of the 
patient improves in proportion lo the de'grco 
of dbahllity existing prior to the operation. 
Only in poorly selected patients and those 
sufferiog from severe complications b 
llw gemeral licalth impaired. Tlw pelvic 
functkns of menstruation and reproduction 
OTL lost In most patients, thb b a welcome 
rclie-f but tlic loss will bo a severe liability 
Ijv certain women U dvey are not properly 
conditioned Ovarian function b probably 
not affected if the ovonon circulation b not 
embarraxsed. The sexual function b geo 
crally unimpaired and, occuwnall} b fm 
proved. Vaginal support b not greatly of 
fcctcd by bystcrertoeny as the intrinsic sup* 
port ol the vagina b not dbturbed. O? 
tolnlv any cocxbting vaginal relaxations 
should be repaired at the time of hystcrcc 
(omy 

PELVIC MASSES 

In the diagnosb of pelvic masses, the 
usual methods apply After taking the his- 
tory and making the examination, the phy 
sfclon integrates the data and considers t^ 
most logJi^ possibilities In tlic differential 
diagnosb ho considers all reasonable possi 
bllities and excludes os many os possible by 
further cxamiDatlons and special studies. By 
thb process, he b able to arrive at a working 
diagnosb in most cases. In some patienb 
the diagnosb may still be uncertain and an 
exploratory operation rnay be necessary 

Arriving at a working diagnosb of masses 
presumably arising from the female internal 
genitalia can often be easy and strai^tfor 
word. If the following appmeh b us^ The 
first question to be answered b b the marr 
gcnlt^ or extTQgcnital? In answering thb 
question, it b well to remember that a dff 
fuse abdominal swelling has five possible 
causes. They are sometimes spoken of as 
the Bvo Fi. They are £al, fluid, feco, flatiu 
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and tiUi mult bo attributed to lomo defect 
to the tiMuei themselves Occailonally these 
letioiu occur ai congeuftoJ defect* a^ ccun- 
pkte probpie in a maiden lady Ls sometimes 
seen 

The lyTuptomi of vaginal relaxation ^vill 
vary depending on the dejpw and dfiantc 
tor of tho rclaiatlon One of tho commonest 
complaint! is a temation of pressure, or 
bcashig down, in the pelvic region Patients 
Erequentiv volunteer tho information that 
they feel a* though their inside* ore coming 
out This symptom is unwiJy wnrve on itand 
ing Padenti \vith rectocclo complain of pro- 
truiion of the pcalcrfor w’all of tho vagina 
and Inability to defecate unless the rectocclc 
is manually reduced. Those with cyilocelc 
and urethrocele also comploln of protruiton 
from tho vagina. Varying dogrcci of fre 
quency dysurla, urgency and incontinence 
may be present 

IrKontincnce must be csu^efuUv evaluated, 
as It may rtsquirc special attention \Vc hove 
to know eMctJy what the kituatkno is Does 
the patient leak urine onlv occasiemonv on 
severe straining? Docs ibe require protex 
tion because ot frequent leakage on mod 
erato straining? Doe* unno leak conlinu 
ously wbea she is in the erect position? 
Often there is ossocialed posterior urethritis 
and the symptoms of this oonditkaj jhould 
be identified before prooeedtng with repair 
Otherwise the patient mav be dUsatisfied 
becacise of persistence of svmptortu which 
were attributed to relosation, but which were 
In reality duo to urethritis 

Patient! with prolapse mav complain of a 
low backache or bllatend low obdomlna) 
pain duo to tension on tlve intra-abdominal 
supporting structures Commonly tho pre- 
icnttog ooniplaint is of a gradually enlarging 
protrusion from the vagf^ outlet, to long 
ftandtag esaos bleeding and ulceration oc- 
cur from pressure. At times these leskmi 
may sinml^ malignant disease and require 
bimMy although carcinoma and prolapse 
seloom coexist At times the prolapse may 
be so severe as to produce urethcrol 
itniction and hydronephrosis The hydro- 
nephrojii usually regresses when adequate 
drahiaga 1* establiihed, which should, of 
course^ bo accomplished before operative 
repair h attempteo. 

The pathologlo state of those conditions 
is difficult to t^cufs because of the compleoi 
anatomy of the pelvic fascia- However this 
anatomy must be understood before the de- 
fects can be proper^ repsirei Periup* the 
best discussion of tirii matter U givro by 


Pdiam and Amrcidi who describe £l» as- 
nective tissue ground bundle. Thh Utaj 
structure splits to cnv’dop the bk&in, 
vaginoutcjine canal and rectum *7111 
porting fascia It ii defects in these fade 
which produce the relaxationj dtKuW 
above 

in order to simplify the discuuko, lie 
anatondc similarity of a prolapse and i poit- 
operativo ventral bomia should be 
teed. In tho ventral hemw, a perttooeduc 
protrudes through a defect in the ta»- 
vcTsahs fascia rectus muscle and reds 
fascia in prolapse tho structures fanohrf 
arc remarkably similar to those in the vertid 
hernia Tltc triangular ligament corrapooi 
to tlw anterior rectus fascia, tho levator ai 
muscle* to the rcctuj muscies and the pdvfc 
fascia to the tramversaJi* fascia, 'nwirbtt, 
to prolapse these is a ncritooeol sac coatai*' 
Ing tlw uterus protruding thrw^ t dd«i 
in tlic pelvic fascia levator moscles and 
triangular ligament 
Tho final rtisult of both prolapse and v<»- 
tiaJ hernia is a protruding mass contaiaiag 
a heraial sac amd coverw by squai*® 
cplUielium. Surreal cure of these losiM »► 
lows IdcoLicol lines In hernia, the struefaff 
are dissected out, the sac is rejDCfved 
closed tho transversolii fascia sutured, t* 
musdc Is brought together and tie rtcW 
fascia closed. In prowpso the saiM pd*' 
ciplc* are uscit Tl» dissection of the itt* 
tures exposes tho defect in the pubocmi* 
fascia under the cyitocdc and in the 
fascia, over the rectocclo The removal c* t* 
sac often requires va^nal hy-stercctix^ ^ 
the apei of the sac corTCtpoodi with 
drcumferential ottadiraeot of the 
neum to the uterus. The pentoneol 
of the uterus is part of the contents 
sac, whiio tho estraperitooeal pertix a™ 
as a hard wedge to push aside the structu^ 
fa front of the ndvonctog hernia, tw 
peritoneum U closed, the cardinal 
sacral ligaments are appreudmated, 
defect fa the pubocervical and recUl 
It dosed— this corresponds to dosure « ^ 
fascial layer fa the repair of a ventral 
Suturing the levntors together ^®^*'***rTV 
mutcaiar ccanponeot of the peifaeuct 
triangular ligament is the fasdaJ part 
perineum comparable to the anterfea re^ 
fascia and suturing csf tMi layer 
the operation greept for sfcfa dosore^^ 
preservation of semal function is 
the procedure is compllcatod by the occ^ 
sitv of mofatafafag an adequate 
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finRcn aro brmjglil logcllicr and pbcxiJ 
in front and abo\x ilk? o*- Tlic riglil lund U 
full) pTWulcd ami piiiii"* llw ulmu agalnil 
ll>c ^gm of the left IuukI the ulcrui is 
thm caught hdween tlio paluur surfaces of 
the G/jgen of l>oth hands and can l)c pal 
paled caall) ai^d accurate!) Wlicn tlio im 
pact of tlw utmii agaliut tlu? anterior ab 
domioal wait is not \is(bfe and (he anterior 
uirfacc of Ow Imxcr titeTus tajinot be felt 
b) the vagina] fingers, lulpalion is started 
It the promontor) of tin. sacnim ami 1>\ a 
series ^ dipping motions it is continued 
dounnard until tlk? abdominal fingers trans 
mit an UnpuUe to the fingers iKiRatli lire 
ten lx, then live fingers of the vaginal lurul 
ore rearranged jjhI the uterus is palpate-d us 
has Just bcrt described If the uterus canruk 
be Wl posttrlorl) in the cul-devsac or found 
antcrion) a partiallv filled bladder is uu 
petted aad the patient is cathctcrized iKrforo 
it Is assumed tliat tin, uterus cannot be 
outHncxL 

Is the mass adnexal? Palpation of the 
Qtmu separate from the truss and the ex 
cJuskm an cxtragcnital mass dcfioitcly 
identif) a lateral mass as adnexal Tltc 
ccrodary that palpation of an ovory and tl»c 
esdusion of an eitragcnital origin identify 
I nuu as uterine U also true except in 
ctttain rare InsUnccs of ectopic gestation, 
o>diUd c)sti and discrete tubal masses- 

It Is irepossible to palpate the aonrui 
tube. To t^pjtc die ovar) Uio vaginal fin 
gers are placed In the lateral vault of iIk? 
'■Wha aacf pressure witfi the vagfuaf hamf 
h applied firml> inward toward the sacrum 
^ OQtward toward the side wall of the 
^vii, while the abdominal hand Is pressed 
down, so that the tips of the abdominal 
™gers come close to the tips of the vaginal 
Sugers. In this positkm the tips of the fii>- 
^ partially encircle the ovary if it is In 
w nonnal position and, if the ovary is not 
t, tM same relative position of the fingers 
^maintained while tli bands move slowly 
toward the pubis. By so doing, 
nneers nrm over the ovary and can feel 
fingen are fairly closely approxi 


tK« conditions designate* 

of our mnemt 
^lEO -nvese are pregnancy n 
eolargement an/ mvoma. Jf 
the dlffcrcnUatioD is 
tW w designated by the 

mnenKmic. These 
etioptc pregnancy and ova 


moss Many tinfcs it is impossible to state 
definite!) it tffo mass is uterine or adnexal 
III such a sitiutiun one must make a differ 
entlation between tlw various uterine ontl 
adnexal masses In making this differentia 
tlon UuJ history ihu consHlutional reaction 
iIh fliKllngs In tlio blood uml urine and tho 
cluractiTistics of tlic raiss arc considered 
litis informalkw together with tlw condj 
lion of the cervix and tho position of tho 
moss, lU slxL slupc consistency mobility 
and tenderness, luuaffv dves tfic data nee* 
cssarv fur establlsljing tlie diagnosis 

In pri“gnancy llw cervix Is soft and as tlw 
pregnanev advances toward term it grad 
uallv becomes effaced. In abortion, the ccr 
vix is soft open and may contain blood clots 
or pieces of placenta, la ectopic pregnancy, 
ibere ma> lie illgltl softening of the cervix, 
but this is gcmerally not well marked £a 
docrinc blcwlng causes a softening and 
dilatation of tlio cervix similar to tlut oc 
curring in abortion 

A central position of a mass suggests a 
uterine origim a JjtcTul position Indicatux 
on ovarian origin Ilowwcr it U not un> 
usual for an ovariau cyst to present in the 
mldlinc and for a uterine tumor to be felt 
io a lateral position. Every now ojkI then an 
experienced examiner may feel a btcral 
moss which luu llw characteristics of on 
ovarian cyst At operation no cyst U found 
and the uterus is tho rite of a normni preg 
nancy Tho palualoty illusion of a evst 
resulted from tho fact that llw relaxed 
uterine isthmus afbwed the fundus to fall 
Into a lateral vctsIod- When tho uterus con* 
Iractcd, It returned to the former midUno 
position. Any of the genital masses can 
present in the cul-de-sac The most common 
Is the retroverted fundus 

Tho size of a mass Is of some diagnostic 
Imixjrtancc, cspecialJv if considered in rcla 
t/on to tho history Perhaps, in a suspected 
pregnancy there is a two months period 
of anvenorrlica with a uterine moss the size 
of Q four and one-half months gestation. 
Tliix would Indicate that tho suspicion of 
preguancy was incorrect oc that there was 
some additional cause of uterine enlarge 
ent such as a myoma. In ovarian cysts, siio 
has ccmsiderahle diagnostic significance. The 
extremely largo cysts, for example ore al 
most always of the pscudotnucinoux variety 
In young women with menstrual disturb 
onces, cvxts less than 4 era. in diameter ore 
usually follicle cystx. Ectopic gestation and 
pelvic inflammation form masses which ore 
sometimes large enough to present sapra 
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and fetui Tho iniial physical examination 
of the abdomen clidU the data obtained by 
inipcction palpation, autculUUon and per 
cuuion. Tho pelvic ex^mh^aUc» extend* tho 
icoM of tho exomliwtioo and add* much 
u*eful infortnadoa. When abdominal fluid is 
encapsulated, and tbe lower pole of the ma** 
con be felt in the pclvi* tho tumor Is almost 
ccrtainl) oxTirian in origin Overdistrntion of 
tbe urinary bladder simulate* a pelvic !u 
mor If ono recognize* the possiolUtv and 
calbetcrize* the bladder mistakoi will not 
occur When free fluid is prciont rt can 
often bo related to a pelvic mass tuth as on 
ovarian esuxinoma or to secondarv card 
nninatoua nodules An adnexal mass with 
free fluid suggest* tho poksibilitv of tuber 
culous peritoDiU* or \Ieigi svndromo Fccei 
in the bo\s*el cause abdommal distention and 
fecal maiie* in the pelvis lomctimc* reiem 
ble tumon A fecal bolus can he dtffercn 
tiated from a turner bv its putty Ilk© con 
sisteney and its tendeno to pit or dent on 
pressure. In doubtful case* a good cs 
(bftrUc eUminate* the mass and allox^ a more 
satisfactory subsequent examirution. Case 
ous distesttoa of tM abdomen mav be from 
a functional cause such as air sxxalloxving, 
or from on organic cause such as mtestinol 
obstruction, tumor or inflammation Often 
time* the inflammation is of adnexal ortgm 
and involve* the small bowel 
Tho largo bowel is mrclv if e\-er ob- 
structed os tbe result of extrinsic pressure 
by tumor*, A loft sided man associated with 
a large bowel obstructicai is almost ccrtninlv 
therefore tbe result of either cairclaoma or 
diverticulitis If there is no large bowel ob- 
struction, itaxset due to diverticulitis or 
estreiaoma of the sigmoid or cccum, can 
mimic adnexal masses If an operation is 
elected, a mistake of this kind can be cm- 
Ijajrasstng to tbe surgeon and dangerous to 
the patient- This is especlall) so If the siu’ 
geon is not too well pounded in gastro- 
intfistinal surgery For this reason, some tur 
aeons make it a rule to examine tho coke 
ladiologically In poUents with left-sided 
jjasse*- Certainly this in conjunction with 

fl ffood gastrointestinal history will elimlnato 
nxat mistak« of this k-ind. ^Vhtie octopic 
^^jdney is * tiito lesion, it wUl occur from 

h™ to ttaw and for to tale of complct^ 
n«i il Ij .voB to leap to poullriUty to mini 
to oracBcn, to ellrotaatkm of an ottra 

Simg to E»«ibility of ao Mtragcnital 


routine questions which ihouid r»« k 
ovcriookwi When these questions ire m- 
*wcrcd in tbe oc^tlve one may safely » 
sumo tho mius to bo of genital ori^ 

Is tlw rruw* uterine? TW* Is tbe next qijo- 
Urn and tho answer depends in grest pst 
upon Uic vnginoabdominsl eiamirgtiCB. b 
soon os Ikj inserts tho finger the cipenewri 
cuimtncT immcdialcl) begim to fona i» 
pressions which gradually crystallize itic 
definite opinions. Light ^patioo wifla tat 
finger reveals a trcii>ci«foai anxwot of hr 
formation From ft, one can deteroae fe 
characteristics and coosistettcy of the emu. 
its degree of dilatation and eflaceawot td 
the presence of masses in the cervical cisjL 
The finger gently sliding from the ca sp 
over tho anterior surface of the cervii, m 
establisli the presence of a cootimuty *« 
tbo onteflexed fundus or laterally theSuja, 
teaching the fomlx, come* upoo «b ^ 
richly rewarding to tho wmtlc toudi. la » 
area, tho lower pole of many nuises^ 
sents Comparing tlw height of the 
ydclds roucfi infemnatiott. Detecting » 

Uve diminution in the height of » 
frcqucntlv mtani trouble fthove. Pod®® 
the cervls is tho area w hero light pdp^ 
Is most valuablo. As tho Anger past® 
tho pcstcricr cervix to the 
cocounlcr the buckshot nodukntv ct 
metriosis, the induration of caraDOCoa « 
the lower polo of any of tbe nebic 
The most common of these is the rrirerv 


jtenis. _ 

For testing the mobility of tbe utff^ 
ingen are best Most examtnen the a® 
wo finger* of the left hand in 
ind tb© right hand on the *hdom«^^ 
ajginoabdoOTinal palpation. The 
kffl of the varinaJ hand is midway be^ 
yreoation and supination, tho hid^ 
xjint* slightly to the patient* ^8“^ 
be secaia finger points a little to the 
eft, thus forming a little V in 
»rvlx rests. From this positkai, the 
land can elevste the uterus by 
ipward pressure on tbe cervix. Oi 
am see the impact of tbe utenw 
ho anterior abdominal wall This i* 
lelp in determining the placop^t 
ib^minal hand, the most 
xiiftioa being fust at tho upper mar?® . 
ho point of toLct When t^ 
aroperly placed and pretie* dmra 
items, the impulse is transmitted to ^ 
{ors of tho vagtoal hand. To b*^8 j 

nto the proper potitktn for ^ 

he utera* the left handji supiMtec. 
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tkiit haNing u pt-rforatol rtHpitulIx 'aIiIi 
p<.Mc i>critonlllv. Ill tliis cujKlilkm tliu fiatr 
mj) be liJgli, iho mibc rjpid jml iIkj Icii 
(IcTTHM biUleraL The hUlun it of lla ga it 
evt \j1uc eipccUJlN Ml if at Uie onw.1 iIk* 
origtiul Jocali^tion wa^ hi llie right hmer 
quadrant or if ifuTC Jud Ixm a pn-xlwiv 
attack of cillicr iaIpingitU or aiUKiHlidtK 
Id kome caiev, a dilfcrenHal diagnoilj b 
hnpouible and it is bcitcT to open tia ala 
domcQ than to allow poskible apiMiHlk-lHs 
to progrckJ. Before rfoing wi, it b ulwavs 
helpful to rtaeiaininc llie inlris with iIk 
patient iioder ancilhcila \Vilh tin |utii*iil 
adi’ep and tcndi'nu*^ and rigkHl\ abolblutJ 
it is poisibk to fL*cl adneval irusws (lul 
heretofore were not palpabh 
Other cominon dlM'aM’i whidi iruul In 
considered in tlio dilfermlLil diagnokik art 
urinar\ tract infection liAbted ovarian eskU 
and cclopic gestation. Of tliesi llie nwst 
difficult to diJTercnlLate is ectopic gestalltm 
In this dJfferenliatIcm cid-di sac aspiration 
and csjaninaUon with thi patient under on 
esthesia are often decisive 
There are two principles in the treatment 
of the patient having acuU gonorrlical pcMc 
infeetto first, treatment of the infecilouj 
process and, second preventioo of subsc 
quent iafcctloos. Treatment of tlic primary 
infection is almost aJwa)^ successful vsitli 
appropriate medication and adequate do* 
age. Penicillin, 3004X)0 units givem tntranuis- 
culari) dalH for three to fivx dav's produces 
a dramatic effect Tbe oral ucftninUtralioo 


of 20 O 4 KX) units, three times a day for seven 
d^s, b also satisfactory In resistant or 
difficult eases, tbe ixrvv broad ipcclrura anti 
^tici are useful Tbe sulfonarnkles arc also 
rowih-e, but less so tluin Uio ontlbiolics. 
Bed rest, hot douclies and supportive treat 
mat are helpful measures in severe eases. 

It Is now wcD established that a recur 
race of symptoms foUow’lng adequate treut 
mat U caused bv rdnfeclkm and not by 
jm^^aceibatioQ of tbe origliial disease 
Therefore, the prevention of lubscqucnl ot 
»cia depends upon cUrotnatlng tbo source 
, ^ reinfection by cither curing the In 
consort or having the patient avoid 
^ In the case of the InnoccnUy infected 
^e^tho physician may have to cxcrciso 
OT^erable tact and discretion in order to 
the erring husband s Infcctloa. Tbe 
obligation to the patient has not 
hilflfled until this has been done. 

In patients with neglected or untreated 
ft pervic abscess may develop This 
™rilra drainage, which U beat accom 


|)IislH*d tlirough IIk. cuIhIc sac ConliniioiM 
drainage und ohlUtraCion of the nlnccss cav 
ilv dtqKmd upon llie inscTllon of a rubber 
liibi Into llie cavity CcTKTally tlic tube sc 
Uxted is of tlm Inio used for drulnago of 
iIk timuiion bih ^uct Tills is far loo small 
A proper lulio h as largo as a finger It is 
rradilv constructed from u tlicsl lube Tin* 
IuIm* riiuainv In pLcx until activity sulisides 
and tU cavity is olilltcralcd CcntTally this 
rojulrev ii\ or more weeks. Of course anil 
biotic llkrjpv is continual llumigliout the 
febrile plust TluJ addition of cortUooe 
luslens thi absorption of llu. inflammalorv 
1 siidate 

(iiionir Gonorrheal Salpingiiiv. Ilepcatcx] 
infections cause blunting and adlieslons 
alxnit thi ends of tlie tulH.*s with suliscqucnt 
tiilial olistmction Infection jicrsisting in the 
obsiructi'd lube pnxJiices the well known 
pus IuIh” or pyosalpltu Not infrcqucnlK 
tlic fimliriatcU tmd of llie tube becomes 
plasti-red against iht ovarv and the infection 
prodiicvs on abscess involving tlic ovarian 
struma and thi lumen of tlic tuliu Unforiu 
lutolv nunv patients alum time after time 
with mon mtvctc and disabling fnfcctioos 
until ut last thev become pelvic cripples” 
Outstanding in tKesc unfortunate women arc 
one or more of (lie following complaints 
steriUtv dysparcunia pelvic pain, mcnslnixd 
disorders, pthic mass pelvic abscess 

In the course of subsctiucnt attacks other 
organisms foln the gonococcus In its de- 
sUuctiv’c work Owing to the factor of a 
mhed infection, the response to antibiotics 
is often not so Immediate us in the initial 
attack. Further Ur. infection is well walled 
off and for this reason not so amenable to 
treatment In these difficult cases, the uddi 
(Ion of cortisone lias seemed to hasten the 
absorption of the Inffommatorv exudate in 
o manner whidi iRTctoforc has not been 
seen. TIk* dosage of cortisone should not 
exceed 1 gni and the duration of treatment 
is almost four weeks WTicn cortisone is 
given under this plan tlic patient receives 
50 mg u ikiv for two weeks and 25 mg. a 
day for the neat twelve days 

Sterllitv is piimarilv a mechanical prob- 
lem secondary to tubal oedusfon Surgical 
procedures for the reconstruction of the 
occluded fallopian tube are stiff in tbe de 
velopmentol phase and ore not recommended 
except in unusual circumstances. OvTorian 
failure may further compUcato tbe sterility 
problem it tbe function of the ovary hw 
been impaired by tbe inflammation 

Dyipareunia is always difficult to evaluate 
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pubically A ouu the jize o{ a four mid ooc 
half months pregnancy hoxm-er wtmld be 
\-ery unusual tn these conditions. 

Shape con be helpful but it also con lead 
one astrav GencraU) the fibroid uterus is 
asymmetrical and nodular But fibroids cm 
produce a symmetrical enlargement Cysts 
are usually syTumetrlcal but \>lien multi 
locular th^ can be asymmetrical and c\cn 
nodular Shape therefore is of onl\ tela 
ti\‘c. not specific, diagnostic significance 

Conslstcncv is another characteriitit of 
lelaOve diagnostit significance Fibroids 
usually arc but, if cd«matou* or under 
golac cystic degeneration, thev can feel 
leminuctuant Cysts may be wrmiftuctuant or 
hard and solid appearing A pch-ic abscess 
is not fluctuant until late UsualK tlic lo\m 
pole of an abscess is hard. Clotted lilood in 
the cul-de-sac has a rather clioractiflstic 
feeling. It is soft, cystic and ma\ be scml 
fluctuant The rrutglnj are not ueU de^cd 
Later as the clot organizes it becomes 
harder 

When u mass is Esed it is die result of 
inflamoutioa, cancer or endometnosis 
(I-C E) If t mass U frcelv movable li sug 
gests peduncuiBUoo. Mohilltv and fitatloa 
ore valiukble is diagnosis u.hen thev can be 
clearly demonstrate Pedunculated fibroids 
and many cmirlan cysts arc freely movable 
Inflammstorv masses are usually fixed. In 
retrovenioo, the uterus mav be fixed or mo\ 
able If there U any doubt as to the nature 
of the condition, an attempt should be made 
to replace the uterus The upward mohditv 
of the normal anteverted uterus can be Uxj' 
paired by a previous infiaramatorv process. 
This is detected when the vagirul fingers 
attempt to elevate it tn vaglnoabdomitLil 
polpatioa. 

Tenderness is of great diagnosbc in» 
portance However oitremo care must bo 
eiercised in attributing the tenderncu to a 
maw- Many masses which appear to b« 
tender mav be so on account ^ tenderness 
la the aboccrunal -wall or as a result of a 
fanctioGal nervous condition. Retd tender 
ness means infiammatkm resulting from an 
irriUtioa due to bacterial causes endometxi 
oils or as the result of a degesierattve process 


INTECnONS 


The furglcAl significance of pelvic infec 
Hod Is much less since the advent of cbemo- 
tlwffam and antibiotics. At present, those 
ttSentt ptevOTt or KmmttW 

taftetionj, while in dw post.t 


Icoit one fourth of all gynecofogK epyj- 
lions were for pcKlc tnlcctioM. 

\cuic Gonorrheal Infcaitm, Ofteitoa 
the lower groiLiJ tract phase of gaerdeJ 
Infection is rtblix'ely aiv-raptoEnahc. Euo- 
sfon to the lubes occurs bv wax of ll^ es- 
dometrium. The endometritis h 
traiuicnt and of no clinical dgodlcance, TBj 
IS not so of salpingitis. At first diat % 
purulent endosal^giUs, but rt pmgmoi 
rapidK to ponsalpm^tLs and to pa> 
tonitis Tht constitutiorul rcactwn a %4 
marked with fexer lending to be higher dua 
In most Inlra abdominal diseases. Tbe tem- 
perature generally ii afaox-e 101 f 
frcoucntly much hi^xr Leulocvtoia liii* 
ucU mart-cd often there are more thaa li 
000 w Hite blood cdls per cu. mm. of 
Elcxalioa of the sedimentation rate oecss 
carK in the disease. The Iov.'ct abdociajl 
pala is sexere and there is nurLtd Icndo 
ness oxer the internal genltalU. Diitcnlia 
occurs corlv Nausea ami vomiliBg occur W 

arc oxershadovveti bx tlic vfoknee cf lie 
other symptoms. 

PclWc cxaminoUoQ rexcols cxqmiSe ^ 
demeu oo the ilfghlest manlpubtiDO d w 
ccTx^x. Tcndcrncas io the re^oo of 
nc:iii is often unbearable Eariy In 
cose there may bo a fullness* in the odoew 
regions, but it Is difficult to fe<l drtte»’ 
KTibed mosses until smnewbat later 

It is Dccrsxary to differentiito salpia^*® 
from the other commoa coodiUons rwp^ 
siblc for lou’CT abdomlxul pam. Acute ^ 
prEuUcitls bx its xerx nature 
mediate operation solplngita oooi » 
Appendicitis is a gartiomtestinsl aBCJif 
widi nausea and xnniiting as «Mirh 
toms. At first the pain is generaUied. 

It locolizcf in the right lower quadrant * 
salpingitis, ibe nausea and vomiting are w 
so promfarent and the distribuboo of 
tenderness is lower and goneraHv 
In salpingitis the patients look dc* ** 
have a xx-ell-markcd febrile ^ 

pcadfcitts, tbe fextr is not « ^ 

neither Is the leuLxyte count But the 
kocytoits in appendidtfs £* greater in 
portfoo to the fex'er than it is in 
In tvpic^ appendicitis, the pch’ic 
tkan usuafly reveals httlo or no pelw j 
demess Mox-ement of the uterus i* bee 
painleics. In salpingitis, digital 
reveals acute bilateral ju^eiod 
Upward pressure oo the cervix rexesa 
trense tendcmeis, , ^ 

Differentiatioa is not so ensy in toe pe 
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Pcrlups Ovo mc»l cViarurtcriiUc fcaluio of 
th^ ciics U iHdr klow rciolulkm Tlicrc it 
OQ drattullc abatement of fckcr and infee 
Itoo uj occurs in gonorrlkcol Infcctknu. Tike 
Jmprm-crocnt U apparent from ucck to u-cel 
uUkt than from daj to tU) Tnalmcnl 
must bo ap^?cul\'o and pcnblent vinlif aU 
tlgM of actis‘it> lu\c dlsapyKorod. 

Tubcrcuiodv At prewml ijcmitid tubcrcu 
kail has decreased in fix'qumo to iIk ex 
tent that it hoi become ono of the les«T 
probkim in ©Ttccolog) in this cotmtrj 

The most conunon t>-pc of genital tuber 
culorfi is the t)po cncoualcrcd os on in 
tegnd part of gerkcroJized tulKTcnfous peri 
tooJUs. Tobcrdcs arc scattered owr the 
surface of the genitalia, os wxll as tbo intes 
tmes, and may bo associated \\itb ascites 
and/or adhesions Tills t>-pc of infc'ctkm is 
not usual!) complicated by dct'p^aled gen 
ital foed and, consequeoU) is of littlo con 
cern to the surgeon cscc^ in differential 
diagnosis. 

Wvic tuberculosis, csclasi\c of general 
ized peritonitis, is felt to be a local cnonlfcs 
tatkM of a s)‘stcTnic disease Tlw pdmorv 
focus in the lungs bones, intestines or l>'mpn 
nodes is thought to bo the source of hem* 


uogenous spread to (he nclWc organs. 
The fallopian tubes ore Ins-oived In rveorlv 
^■cry subject, while the endometrium is in- 
fect^ In about 70 per cent of the patients 
tnd the ovaries in from 30 to 40 per cent 
The process usually starts in tlw tube ubero 
wlema and tubercles develop and tlw tube 
^y coalesce. The inkulvcmcnt of the cn 
dometrium and o\’arics In a largo percentage 
of lobjccti is duo to eateasion from tlio tubal 
nid^ As the acute stage subsides healed 
^'d*rclei devtdop ssrilh subsequent udhcsiottt 
xnd, frequently masses. Tbo Icslmu may 
ureal, down and c.iseatc producing marked 
reactions, and it is tliis stage whlcli 
Is most easflj recognized. 

dkgDMlj of genital hibcrculoil, U 
^rtict^ly difficult because of the vartabU 
tty and Indcfinitencsi of the lymiUorra. Tike 
(rf symptoms is usually vague and gen 
^y symptoms are those of a chronic 
P®rvk) infectloo. Frequently coaitltulional 
** malaise, anorexia, fever 
weight loss, are present Tbo local symp- 
r“ay suggest gonorrhea, ovarian tumor 
a^wadidt^ the reseroblaaco varies with 
^ disease. In the absence of a 
acute pdvlc Infection, meo- 
disturbances and sterility associated 
pome pain and masses are stru ng argu 


mcikta fn favor of tike diagnosis of tubcrcu 
joiis TImj diagnosis of pclv’fc tuberculosis 
is frwiucnll> nude by endometrial biopsy 
carrietl out during a rwifino $lcri)lt> 
work up If the diagnosis Is suspected it 
nwv be confirmed by tlw use of Halbrccbts 
imtlKKl of culturing mcnstrxial blood 

It Is olkvious tliat frcriucnlly genital tu 
bcrculosts ii not diagnosed correctly pre 
opcfjlhcly Often It Is not diagnosed until 
the lulkes arc examined microscopically 
Diagnostic observatiom wlilcli may help cor 
rect this deficiency urc a history of cluonic 
illness palpation of masses in the pelvis a 
low degree of fever a low uhito blood cell 
count no benefit from antibiotics other than 
stnplomycin improvement with strcTklomy 
cin especially when combined with PAS 
positive endometrial biopsy positive smears 
positive cultures of menstrual blood peri 
toneoscopy’ hystcfosalpinograpby 

’nx.TO remains coniklerablo difference of 
opinion in regard to tlkc accepted treatment 
of pelvic tubertulosis. Tike advent of like 
new antituberculous drop streptomycin 
para>ainlnosalicy lie odd and i^icotinic 
add hydrazine Ikos, of course, modified the 
treatment of the disease and has mode 
nkoru eases amenable to surgery It also has 
pcnnUlod the use of conservatho surgery In 
selected patients and has led some oblcrvcn 
to bcllcv'o llkJt medical trcalrkkcnt alone frt 
qucntly is satisfactory Tike variability of the 
tyro ami extent of Uko lesions makes It dilB- 
to prescribe a standard operative pro- 
cedure. It is felt, Ikjwcvct by a majority of 
gynccologiils that the only successful dcfinl 
Uvx therapy in patients witJi serious cases 
is bilateral solpingo-ooplkorcctomy and hys- 
terectomy WlkCD this procedure is not con 
trolndlcatcd, Uicro is a better chance for 
core Optimal cooditloni for surgery ore 
usually obtained by giving a course of strep- 
tomvTin and PAS ikrcoperativcly and tl^ 
medical treatment must bo continued In the 
postoperative period for successful termlna 
Uoa of tho ease. It is well to emphasize that 
drainage is contraindicated in tb^ patients 
as this prcdisixkses to fistula formatioo. 

The final evaluation of various forms of 
surgery and medical treotment, or comblna 
tlons of those forms of therapy must await 
tbo test of time. 

OVARIAN TUIIORS 

Tbo coda word for pelvic ij 

PREMIEO the O designates ovarian masses. 

No other organ in the body develops such 
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Tender adherent adnexoJ maucs or aa od 
herent rctrovenlon may produce thi* clU 
turbmg rymptonx Surgical totervcnlkm may 
be nec«sarv-thc typo and eyctent of the pro- 
cedure vary xvitb the needs of the natlent 
In generoi, the patients having the older ot 
more severe caw» will usually require hyjlcf 
ectomy 

PeMc poin is a natural conuaquenco of 
the ieiloM producing d>*parcunl». Its oval 
nation proceeds along the lines discussed 
under j^vic pain Surgery ma) bo noccjr 
sarv in some subjects 

Menstrual disonim are frequent in Ibcso 
patienU Disturbed drculatiao or parenchv 
mal ovarian damage produces tho all too- 
fomiliar picture of ovajian failure In monv 
of Iho subjects clinical control nuv bo at 
tallied b> cveik. replacement of the de6clcnt 
hormones Eventually some of tbcio patients 
vviU require surgerv 

Pelvic masses, in addition to causing pain 
and dvspjreunJa, protent a problem In di{ 
ferenUal diagoosu If the dUFcrcatlal diag 
nosU U uncertair exploration may be necev 
sary 

Nowhere can the principles of the func 
tknwl opproach be better emploved th^ to 
the treatmcait of the complications of chronic 
pelvic mflantmation Ev[^cnce has demon- 
strated the danger of conserving a function 
Less uterus wh« surgery Is necessary Yet 
in some cases this danger must be accepted 
as a calculated risk. While most goterally 
advisable the removal of the functlonless 
uterus Is not an invariable rule 

Puerperal and Postaboru! Infections. By 
definiti^ puerijeral and postabortal infec 
tioas mean infection following delivery or 
abortion- Women who have gonorrhea can 
have a fiore^m of this infectioa after Lobm' 
or abortion The pathologic state and tho 
treatment are Ibo same as for gooorrheal 
Infection in the nonpuerpcral state 

However infectioo, when It occurs, is usu 
ally with one or more organisms, Aerobic 
itfcptooiccl axe present in 40 per cent of 
die subjects, Sicr^ylococou pvagenes \ax 
albtu to 25 per cent and hemolytic strepto- 
cocci to 5 per cent 

Following labor or abortion, tbero Is an 
open wound of the utemi at the placotttal 
In addltioo, there may be Uxsrations 

’ ■ 'aeum. The 

3dium and 
invariably 
oxganlsms 
bmy do- 


of the cervix, vagmoi mux w pen 
loeiU ntovltiei a good odt™ nt 
tmcterin) conUloiMtloo 

plaoo- How-a 

pathogBiic sod lh< 


fcDscs arc adequate to all but the ocfptfen^ 
patlcQU. la these, the defense tnectoias 
is overcome Tho bacteria then gain aca» 
to tho utermo wall, rich in lym^wtka ai 
blood vessels. As a result, the toferfto 
spreads rapidly to tho extrapentDoeil &>« 
brtiveen the learn of the broad DgaewL 
This extraperitooeal cellulitii is the dunc- 
terisde lesion of puerperal pelvic infectisB. 

Tho diagnosis is usually not diScnh. Tie 
patient always gives a history of rccaS 
delivery or abortion. Tho lysteinic raatia 
is usually marled with {emperatars <iev> 
lion. ThCTO is generalized km-er abdoeoasi 
Icndcaness, Ewminalioa reveals s tvpfci) 
bra\y‘»y induration of the pelvis. 

Treatment coniuti of antibiotics, usaSr 
pcnldhto or ono of the broad-spcctnuB lati- 
biotic*, oiytoclcs to Insure cootiactlcn d 
the uterus and miDlniize bleeding, bed mt, 
fluid replacement and active tconi for era- 
pHcaticms. 

CompilcalJons arc frequent and coasa^ 
abscess formation thrombophlebitis »* 
perilanltis The presence of one or 
these complicati^ produces change* la w 
disease picture with tho typical fi odlng i ® 
these symdromes lupenruposed oci tk 
viously described symplosm and dgas- 

Aljsctao formalioo to the eatrap a^yw 
space* is not unuroal but is often oiffiesl 
to detect Frequently these abscesses 
sent in the inguinal regtoo. The 
of o septic course after adequate tre*tBJe» 
and the appearance of fluctuant ^ 

the pdvii or abdomen calls for further 
ment ^VheD present, these ®b*^*****,^^ 
be drotoed This is usually 
best through tho cul-dn-*ac or throc^ * 
Imver obdoositial es^-traperitonea] a pgfo* ^ 

Septic thrornbopblcblU* i* coJini» 
qucia of pelvic ccliuhtil and 
garded with alarm. Most auos 
knvtng antibiotic therapy but "hen se^ 
emboB occur they may be total. CoHius 
others advocate iJgatton of the 
JiJ thejfJ subjects arid, to an occoticBiti P** 
tieut, this procedure may be lifesaving. 

Peritonitis may occor from perforatioo 
tho uterus, reflux through tho 
direct extensiOD of the tofeetloo. »vi^ 
occurs it produces paralytic ikoi ' 
domtoal detention and nausea and 
Tho usual measures of intestinal 
and deeompreuicn with fluid 
and antibiotics will mually suffice, 
again, abscesses may form and must 
drained v^ien present. 
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both pb\-»icjl oml mtiiUl ts lninllcaU*ti It 
is WT W\k< tlut ihc fundkm of oruj ovar> 
ti ne\TT 03 Rood Oi llio function of two 
ovaries. TIk rcnubilnR ovon nwi) not per 
moncolh compcnsoli. for IIk. loss of tin- 
other man os for liutoncc one llJnc> nk»> 
do jftcr Mirpicol rcnnnol of live oIIk-T Udm*} 

Vi prc\loiid> mi'ntloni'd die lush of tin 
functlonol jpprooch to ncKk jutrct) K iV 
conKTvotlon of im'ful function in terms of 
life lujidi and lltc pcMc functions TliU 
concept jppbos most optJ) to usorian sur 
gen 

\\T>cn on c\plorotor> Ltpomloms is per 
formed for a peU-ic Jtuss esvn if oik Is 
ctrUfn that on ovorion timvor loUts, tlw 
c\act nature of iIk* tumor comnit l>e deter 
nuoed unUl the moss is sisnalizcii. Frozen 
sectloTU os 0 rule are of little iKiHflt- Be 
cause of this, microscopic dlognosls usually 
must be dclaj-cd until pennoneot sections 
are available It b bv a loiow ledge of iIk 
clinical and gross cliaracterlstlcs (if ovarian 
turnon that tlic pelvic Hirgecn must male 
a tnvUtise diagnosis. TlUs diagnosis b ap- 
plied to tho patient fa terms of function und 
the best solution possible for tho patient b 
tJicn offered- \n (rumple of lu-o different 
fodhiduals with the same tvpo of tumor 
mav best demoastrate tlib upprooch. 

A twent>*thrc5>\car-old female gravida 
0 had b^ married slv rruiothi Tlib 
woman had been luving menstrual lrr<rgu 
Unties since bee Tbe flow v.-ni 

cwsuive In amount aod (xxuirod at ci^t 
een* to thirty-onc-dav Intenals. She was 
examined because of thb Iircgularitv and a 
9 cm mass was found. At operation Uve mass 
Was found to bo a papilL^ serous evstad 
enoma of the left ovarv The right ovary 
tubes and uterus apiiearcd normal. AlUiou^ 
a clinical characteristic of tlievo tumors b 
hilflteral (xeurrcnco with certain maUgnont 
potQitialitici ft was fell that tho functional 
^'wds of the patient oulwri^ied the rblcs, 
^ only a left oopborcctorav was per 
fonn«L 

^ year-old female gravida 111 

physician for tho same complaint 
ot nregukr roeartruation of the same type 
« that of the previous patient A 9 an moss 
felt in tho left adnexa oml at laparotomv 
a papOlaiy serous cyitadcnoma with only 
mte^ papaiary growths was found. Tal 
Into coiBlderation the ago of tho patient, 
odoicy to a bUateraT occurrence Ibe 
potential inberemt in the tumor 
tb« functional needs of the patient. 


total bjitefcctomy ami bilateral solpingo- 
oopliorcclomy were. ptrformetL 

In tilt first patient a )uung woman, llw 
ptMc duties of cIiildlKoring, ovarian fime 
tton rntnitrualloii and sexual funetkm were 
at ilalt Will) clovt oliscTvatlon and cyclic 
l)urrait> it wav not ftit tlut tlic risk of re 
tiirrcnct nullgnant potential oml the pres- 
ent menstnul irregularitica nulwciglicd the 
po\itivx value of preserving iht childlKor 
liij^ menstnul, stx and ovarian functions. 

In the second patient live clvildlvcaring 
fiincticMi lud bixm fulfilled menstruation 
was I>ccomlng a nulsancv and live irregu 
Urlties were apparently due to dlminlsJilng 
ovarian function In thb woman it was felt 
tlut thi rbU Involvx-d wtTc not counterbal 
oaecd hv the value of retaining the repro- 
ductive and memlrua] function 
Our dasvifiention of ovarian tumors b vtT> 
simple and b one which fib uito the func 
llonal approadi to pelvic surgerrv It U a 
clinical cUssific-alioo based on the malignant 
characteristics of live various ovarian tumors 
Thb malignant potential often b the deter 
mining factor in the functional approach. 
n>e tumors arc divided into three groups 

I OvariiUi tuacn wAbent nuLeruet potcotbL 

A. \(»pfolifmrhe himowroOkiiLr cyst, 
cnrpui hurum ejst. Rrrmind bcli^cn 
cyU 

B EadocDctriil c>U 
C. Bmvocr hunor 
lU Ovarixa Uanan waK (cuU'SaaEl 

A- C> slailcDoou, scTDus. pvmdanjociaoot 

B. D>rErniUDonia 
C AnbrnobLoUmu 

D CramluM ccQ tumor 
E. Thr« cril tunwr 
F FibnxTu 
G. Dcrroold c>»t 
IIL M.UitaUiU o\jmQ turoor* 

A. CaniDoau— priaurv solid carcbioma sod 
ryUic cartmonu 
B Teratoma 

C. Sarcoma 

D VtriastatK- lo/rdDoma 

In order tlut tlvcse tumor masses con be 
classified at the operating table a working 
knowledge of the pathologic characteristics 
of the ovarian tumors b cssenUaL 
Tlve symptoms of ovarian neoplasms ore 
variable and depend on several factors, such 
oi tho tvpc of tumor its size and location- 
Fretrocnliv slow growing, benign tumors 
can oecomo rather large neoplasms without 
produ(dng any symptoms and (xxasionally 
are found on routine physical examinatlcm. 
Symptoms may occur earlier in intndign 
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Q xTirietv of ncopIaiUc growths ai does tbc 
ovarv To undenLind the nature and sig 
nifictmce of these d<?av wowths, one must 
look to the embn-oail dkelopmcnt of the 
ovTin 

Begfnntog uilh an actrumulaUon of cells 
oo the anterior aspect of the wolffian bodv 
the o\Tirv posses through sevcrol statues of 
development before attiunlng the character 
Utica of the fenulo sex gland It is Im 
portint to understand tlut It is {mposiiblc 
at one stage of clexclopmcnt to detcnninc b\ 
histologic examination what thi sex of the 
cell mass is going to be This phase- is spolen 
of bv cmbrvologuts os the undillercntiatcd 
period of development Of equal Importance 
arc the change* wlilch occur during th© 
stage* of differentiation \t one particular 
stage, the primitive ovary shows manv of 
the charactcrutic* of the male testicle T^oso 
change* ore onls transient and arc* followed 
by change* showing the {.luraetcrmioi of 
the ovarv Several investigators haxc spoken 
of the development of the female gonad as 
h i waual In nature and coniidw the female 
ox-arv as an organ more advanced In de 
velopment than the nule gonad. These mul 
tiple de%*eIopmental change* ore Uic basis 
for the wide range of turnon that mov occur 
in the ovary In addition it li of importance 
that the mature osorv contains a \ariet> of 
different types of cells whidi add to the 
complexity of tumor formation 

The classification of ovarun tumors has 
been a subfect of much c-ontrovem since 
Waldever in 1S70 presented a classification 
based upon the histogenesis of thr tumors 
Many additional cUimficationi of ovarian 
tutoors have been presented in the Uterature 
by many authors. It is now realized that vxrv 
little is kaown cxmcemlng the hixtogcncsij 
of many of the ovarian neoplasm*. fal 
kev of the dosi^cQtifm* i* that die bari* 
of icaowlcdge is unstable 

Undoubt^y a unlvertalK acceptable 


cljjaificatioD is most important for cUalcal 
tatisticol reporting. One of 


comparison and statj _ 

the more applicable cLusifientioDs of ovarian 
tumor* is that presented bv kottmeier of 
the Radiumbemmet in Stockholm. Sweden 
This classifleatioQ 1* Dfesented as an excel 
lent histologic classification of ovarian tu 
mors with ^cal significance 

A. Nco-oeopltttlc tuaxrs, fothde cyrt. cenn* 
jytewn sad rrgreMioo cyrt 

B. Endorortrlort* .ind 

C. Prim»rr torom 

L with radoerfae ttgtaacwKei 


a. fc mfnfa u n ovsriio hnnon, pW,! 
cell hUDor ihcc* ccD tuswr 

b. ITnltting cnArlaa taroor* utkWk- 
tonw, aJmwl rest tmacr 

tiDiKir 

c Ovarl.u) tucoor with fanroe 
sv mptoot* foQicuWe hpldioge 
il. CvcLrotUoUaUaiu 
it \roptunjs w-ith no mdoerme upAsacr: 
X Cttm crB tatnor dj s jmsiJsMai-f*- 
hrywaa omitUo tunun (MmLtiiBo;» 
ilticing cotudotrofitc honoDCK) 
Sermioenu, mnaorphrena (Scb&s' 
( horkuM^ithcliixm 
b. Ovular turaon, 

I Bcnii^n tumcn, denacOd itnn 
ovtriJ 

2. Vfsliffiuat tumors, tcratuUuttni. 
raiUgrtont deeroct^Hoa al t 6a*ai 

eyvt 

c StronutofcQous tuxocrv. 

i tvunors, Gbrant, ao'^^ 

gknu 

*. Molifnuat tumc«*. somsu 
d. Epsthrli^ turoor* 

1 Rmijn huDon, pjjxlko itw*** 
no Mgss of outked pfotfrsOsa 
wTuus ood psmdcBMXiaxjt 
raoRu wall oo ItHtnlnBir >1$* * 
iruikrd uTemilar proWmtfca <i ^ 
rpilbelhim, Bf cao er turner 
£. Tomer* wrtt qae'titrwU# 

ooiK.} oho caiWO umtsuiv^ 
pprtlilJaJ hanuo papsIlHy 
ood eystadenewu mrtb rpw** 
V hinge* kicntinl to those • 
tovoshe caresDonu, oo frmird 
vavk» in the Krwtu, pKrudnoovw 
pmttnoH , 

a. XlaLgnaat buaor*. cuciaott* 
mvouco m the Uroou. The «=*■ 
nenu can be divkJed ioto- 

(s) PrimsTv ov *ri*a c«rcln«»*^^ 

(fa) Ovarian cjrctaMM drv<*^ 
froro SCTOO* cr ptemiWL*** 
cysUtktjoms 

(c) Caovw uttri rt ovsril 
O \ietastrtx7 oecfikuttc tumon 


Although a good univerial 
dosslficatioo of ovarian neoplasm i* 
able, a good f-ttniral clossificotion uuW® ® 
relation to the functioaal approach is csi'®" 
tiak , 

Because of the close intmeUtweship 
ftll the female gerutal organs no one 
con be remov^ without having * ocSxoff 
effect upon the other organs ana their fi^ 
Uon*. Tne ovarv is the main site of ***^^°^ 


cMMu. I ite uvorv u ujo uiuut 

and i)rogt?iterone production, os jb 


only site for the production of ova- * — , 
terms of pelvic runctioo, reprodoetk® 
ovarian menstrual and sc.'ojoI 
involved whra ovarian surgav h 
taken In additkio to thii the general 
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thonit Umj nwo froqucnll) tlio lining ctlU 
are Mltcncd. 

Many of ihcwj uj-iti arc fwmd acddcnlalij 

00 routine pcMc cximlnation Minormal 
uterine Weeding rcsulUng from ovarian (l>-a 
function nu) ho prevent iji owociation vefth 
tbeso cjita. Pain or lower abdominal dli 
comfort nu> at lime* Inxcnvc a prominent 
feature. 

K coqm* lulcum c)st Ii anotlvcr non nco- 
plailic e)-»l of the ovar> wlddi Ii a phpl 
ologic euggeration of a oornul klructun. 
Instead of the corpvi* lulcum undergoing lU 
DonruJ course of regression tlu; cavity bo- 
come* distended wTth on ambiT Quid. Fre- 
quently the e>illc cnlargi'mcut Is a rr'sull of 
excessive bemofTbage during the rrormal 
course of development OccoslorulU ll»c 
Quid is chocolate in appear aruxi u liich iKiInU 
op the fact that Wl cyiii uitli a thick 
cnocolfllo material arc not due to imdoroctri 
osiL 

The corpus lutxmm evst Is singular and 
rarely get* larger than 4 to 5 cm. in ilae 
It i] ch^acteriiticolb lioed bv a thinoed-out 
of lutein cell*. Thu t>TW of c^st nu> 
bonnooe* vitnUar to tlvc corpus 
mteum and therefore may bo associated with 
amen«rhca or oligomenorrhea or it may 
dUrnpt the bormooal balance and produce 
irregular uteiino bleeding. 

CSDOMETIUJL CiST (tVOOi/CTH/OWS) 
EodonsctrioiU U the grcrwtli of endo- 
roetilal gland* and ilroma in an abnormal 
“cadoo. Thu coodition divide* itself Into 
t^ categoric* tatenul endometriosU. or 
•dawnjofU of the ulcrui and citernol cn- 
^*rDelrio*U in which the ectopic endome- 
U outride the limit* of the utcru* The 
nuquency and ptocncc of cndonsclrlorii 
seemingly Incicnsod In the jmst ten 
^fifteen >cari. The majority believe that 
™rea*ed incidence rcprejcnt* on Increased 
“OwiedM of the disease a* well a* on 
ability and effort to recognize 
“J'metrial implant* at the time of opera 
^ For these reason* It U assumed that 
^ facreaM in frequency of cDdomctriosU 
■ IL?^ ^ surgeon* havo reported 

32 per cent of all abdominal gynecologic 
revealed endometriosU. The most 
, location of the implanU of codo- 

are the ovarie* (thU may be 

1 ligament*, the cul-do- 
ligament and the pelvic peri 

. I« Reoaally accepted that Inlerual cn 
I U due to a downgrovvth of the 


iniduinctrium in tlio uterine inuscuLiturc 
Tlic ctiologic luiU of cslcmil cndomctrtoiU 
wo* l>ro4tgl>l to medical allcnlion in 1021 
U> Sampvons iheor) of lulad reflux. Samp- 
som kiiw,ciled that cndomLlrium cavt off in 
incTutnutiun nuv regurgitate tlirougli tlw 
tul>c adhere ujkJ grow on llw ovarie* in 
iIh} pclvU or io adjacent lUvuc*. Me>cr be 
lieves tlut cndomclrioiU Is clue to a growth 
sliniultu acting on cell* derived from the 
cDctomic cpllliclium TIkj endometrium and 
cndovalpinx both represent a modified and 
differentiated coclomlc cpilJicHum. On tlw 
odicr lund tJuj genilal epithelium of the 
ovar> frpresent* the original coclomic epi 
Utcliuni It U Me}er* llu?or> tltat in ovarian 
endonulriosU tl>c genital ipitliclium of tlic 
ovary can dlfferentlalo cell* wlilcli arc 
capable of forming endomcLrial like tissue 
The sarm. possibility ciUl* wherever coc 
lomic epithelium or ft* vestiges occur in 
eluding tl>c pelvic peritoneal surfaces, the 
umbilicus and Itemial sacs. Lastly there U 
Halluns theory which slates that tho aber 
rant endonsetrium ha* it* source in endo- 
metrial particles transported by tho lym- 
phatics to various locations of tlvc pcMs. 
Till* tlieory can accoimt for man> of the 
lesion* found in (lie Kinph nodes of tho 
ptlvis, Uit it U doubtful if it con ctploin ull 
of (lie v-ariou* sites of endometriosU in the 
bodv TIm) presence of endometrial like tis- 
sue in 1} mpn nodes ha* rcceiv cd much otlen 
lioo rcccnily in connection with tho studv 
of the spread of adcnocarciDoma of the 
corpus uteri The tendency in llic hit few 
vear* lu* been toward acceptance of a com 
blnation of tlw Sampson and \Icvcr theory 
Tlio consensu* however still favors Samp- 
son* llieoiy for the explanation of pchfe 
endometriosU. On the other lund man> use 
Uio coclomic mctapLula tlicorv to account 
for lesion* not explainable bv tlic rcgurgita 
lioo theory 

EndometriosU U a disease originating oolv 
during menstrual life Ufuallv it appear* in 
women between tlw ages of tlilrt) and fifty 
>car* Sterility U ooo of tho comroon *ymi>- 
lom* associated with endometriosU 30 to 40 
per cent of the patient* with cndometrioiU 
never become pregnant A**ociated patho- 
logic Icalon* ore very frequent, these I^udo 
myoma, endometrial hyperplasia and ovarian 
foiluro Internal endometriorii or adenomy 
osls U found roost frequcntl> in women in 
their early forties and U not os commonly 
oisodatod with rterillty a* U external en 
dometriosU. Pain U the most common lyinp- 
tom of endometriosU but there are somo 
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rnentar> tumors some malignant turnon or 
os a result of I>etTKjrrhago or torsion 
Pain or discomfcwl is one of the earlier 
symptoms of ovarian neoplasm- UtujxUy the 
pain is dull or “nagging* in nature, in^xilving 
the Imver abdomen and perhaps ono sido in 
lurticukr The pain mav radiate down the 
thighs. Backache over iKo sacrum mav bo 
present, particularly if the cul-dc-sac is la 
volved. Unilateral backache Just lateral to 
the sacrum, if present. Is a good indication 
of the side of origta 
The effect of ovarian neoplasm on adjo 
cent organs is amin dependent on the chw 
acteristic* of the neoplasms Frequency 
urgency and even urinarv retention mav bo 
the result of presnue b> the tumor growth 
on the bladder 


Often noted are the prcsmec of vague 
goitromtestlnal r^ptonru in relation to the 
ovarian tumors Constipation, abdominal dU 
comfort due to pressure and nausea and 
vomiting may all bo present 
The more acute symptoms of os-ariaa tu 
mors are due to the complicntloiu of the 
tumon* Torstoo, rupture necrosis hemor 
rhage, infection and gangrene arc the more 
frequent complications The rvmptoinj duo 
to uM!»e cotai^cntions iraiv be short or long 
in duration Fe\vr u usuall) present Pain 
is a dominant feature In gnnmesc the 
patient Is ealrcmcK toxic and tho picture 
may resemble that of a severe intraperi 
toneal accident In spontaneous rupture or 
hemorrhage, a shodJike pictiuc may be 
seen- The treatment of patients tn whom 
complicatloas occur is surgical 
There are several features which may aid 
m the clinical and macrcMcoplc diajpvssif ol 
ovarian neoplasms 

Clinical rigm and symiptoms of the po 
tlcnt must be considerea. These findings may 
include uterine bleeding, pain, asdics, ab- 
dominal enlargement, evidence of hormonal 
ebaagos end changes to sexual tduuactcrls 

^ , , 

The gross appearance of the tumor such 
fj color slw degree of firmness and tho 
presence or absence of a capsule is of much 
iroportance. 

The location of the tumor or tumors is of 
ricnlflcance. Whether tho tumor is onflateral 
of^ter^ b of Importance when ooo coa- 
riders etther the clinical diagnosis or proper 
operati™ tbospy cKicIiacm, to rcta 

to the loaiUon ot the tranoi nich lu tho 
Srolvonrat of 

„ ab«oce of poritooool implmu. or fa 


volvement of the mesenteric oodei, sr* cf 
oxtremc importance 

The newt aid m diagnosis li &e paa 
section of the tumor This imtilva soJi 
charaetCTistics as whether the tumor is ojtk 
or solid. If cystic, the characteristics lie 
Quid may be helpful If solid, the coior ud 
cotulstency oro of t'olue In the db|aixs. 
Occasionally the presence of necrosis, hr»- 
orrhace or cystic degeneration may tdd to 
the atMve findings 

Tho ago of the patient is of great sigai- 
cance aj certain turnon have a definde tg: 
prcfercnco which may bo useful la dugook 


NO>i»nOUTEJUTirl TVMOXi 
This group of tumors indudei the po 
sbtent foUiefe cyst, corpus luteum cyst sad 
tho theca lutein cyit Tnev are dasnfied h 
nonproliferative because there Is no tctsjl 
growth or proliferatica of the ceDalar tk- 
tnemls Tho evils may bo said to reproo* 
nothing more iKap on aboornul pbysialogk 
accumulation of fluid w’ithio tho ovaty 
It is a normal pbeoommoo that 
few of the ZDODy primordial folhclcs doracf 
to tho stage of p^odng a motore 
Tho re mainin g foiiidot dogeo«rat8» 
fluid is absorbed arid is replaced b» K*f 
and, in time by tbe oomial ovarian 
Atresia of a larger foiilde is usualh sdoswc 
bv the formation of a imafl cyst Tail ^ 
sistent foUido cyst is rarely soliisry 
seldom of more tmn 1 to 2 cm. to diMSfta 
Generally the persistent follicles era 
toroatlc imJess tho accuniulatioo of Stod 
excessive or the production of these 0 =^ 
cysts is markedly increased. The 
ment of tho cyst U not due to a cewi* 
growth, but to an increased 
of fluid. These cysts ore usually 
multiple foUJdo cysts and the o’*'®^** 
contain them are known os 
ovTuie* Not tofrequendy ooe of 
tiple small follicle cy-sti accurmdata ^ 
fluid than the other Collides- In it 
reach a diameter of 8 cm- The main 
of tho ev'st is unilocular but thans arc ^ 
small follicio evsts in the walli * 
to the main evst. These cysts are thin 
and nxuallv translucent in appea«^«* 
scrface Is smooth, both tnton-dly and 
temaUy Tho fluid within the cyst fs 
light amber in color j— v«b 

The microscopic appearance 

somewhat on the iltt of the 

smaller the cyst, the greater is ^ 
bianco to the ovarian follicle. Tbi 
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been awocialcti cllnIcalK uiih postmnii>* 
pausal Weeding, Wn iheTC is iii) c\Hdeti«. 
that Iwnnoiwl Kcnlion UMild aixmint for 
\bc Weeding. It appe yn^ llKTcfon? llut i1k.to 
arc tw paUiognonvMiic k)inplon»s or klyw of 
»he Bn^cr tumor 

Cra»J) iJw opixaroncc td llw HrenntT 
tumor U kJmlUr to that of filmimas, tlw nusi 
U finn, smooth ojkI \-arirs In ki«j from one 
which con bo seen onU through live micro- 
scope to a rcUthcK Urge grtmlh Mml of 
the tumorj oxo wiull a\XTaglng ufxMit 3 to 
5 cm. in dUmeter It is of Wtircst tlut a)>- 
provinuteb 30 to 30 per cent arc found In 
association with a psinulomucir>otis evs 
tadenoma. 

The cut surface of (Ik* lircmuT t\imor 
ihour a characteristic uuiform \clla\s tint 
\ccTQsii hcmorrlugt and c^xtic degcncra 
tioo arc rarclj seen Tlic tumor does not 
haNX a deSnltc capsule IhiI lus a pumdo 
capsule of compressed marlan stroma 

The mkaoscoWc picture Is cltaracttTtslic- 
thcTc arc epilheUaJ cell nests or columns In 
fibrous tissue nutrix. Tlie cell mnls often 
show an area of central cs'stic degeneration 
uhleh looks a little Uko an osum in u fol 
Udc. 

The Brenner tumor is ccncrallv regarded 
as a benign ocopLuov out an occasional 
n allgna n t cdo has been reported 


nsTjDC\oii If 

The cj'stadcnoraas are the largest group 
of proUteratls-o tumors of the o\-ar> Ap- 
proilnjatcly 75 to 60 per cent of ah osurtin 
oeoplasmi ore c>-staaerKimas The ratio of 
ioddcQco of iho cj-stic to the solid os-orian 
tumor h approiiirvatcly 3 1 

There are two types of cystadraonui— the 
pseodomuemous and the serous. Tlicse tu 
inoii get tbdr names from tlw character of 
the Quid in the cyitx. 

Tl» pseudomucinous O'stadenoma is so 
Dccmise of the raudn-liko contents 
cyst. Although the fluid appears and 
^ ^ “ protcid and does 

Drt give the characteristic reaction svith 
acid These tumon may vary in size 
™ ^ i^croscoplc lesion to the most 
of all tumors. Medical Uteraturc 
"ports tumors of this typo weichintr os 
^ pounds. Even today 
r-H pound tumors are seen In 

from rural areas. 

P*^<^omucinous cytiadcrumuiM arc 
^ comrooc In the forty to fifty y-ear awr 
group -n^ of dm cysS 


0fk5 

lateral in luturt less tlun 10 per cent ore 
bilateral 

CrossK the capstilc Is thickened and 
svliilbh !)hiu 111 cohw Areas of firmnevs can 
Im. flit scallcrcii alroiil tlw tumor surface 
Brenner tumors and demwld cysts may l)c 
found occasionally ultliln tire uall of the 
cyst 

On cutting of tlio tumor the mucoid con 
tent Is cluractiTlsllc- Tlie material is a lliick 
Jelly llki sulrslancc uitli dear or grcenlsJi 
color If internal licmorrlugc lus occurred 
Q hrovsnlsh color is seen TIk. cysts are 
alujys molUlocukir Generally scrvcral loc 
ubf ha\-c liccomi. one large cavity because 
of inlerlocuLir pressure Papillary grov.lhs 
uithin the evst easily occur in only 5 to 10 
per cent of llicso lesions, bslemal papillary 
groutlts are rclallytly rare These tumors 
rarely }>ccome malignant 

MicTDscoi>kall> tile lining of tlic cyst is 
seen (o Ik composed of a single layer of 
Ulk columnar cpitliellum— the nicket fence 
epIthtllum-a’scmbllDg llut of tlie endoerr 
vtx. 

The treatment, of course b surgical The 
c\(mt oml nature of the operation depend 
on (hi aisociatcd padtokigfc cond/ffoos and 
llic functional neem of the individual Since 
the maJignant tendency of the tumor is loss 
conscrvalLtm is possible if it is necessary to 
presme tile a-productivc function In order 
patients hysterectomy and ulpingo-oopho* 
rccloniy may bo the operation of choice 

TIk* tumor that Epluuim McDowell re- 
moved from Mra. jane Todd CravdonJ uos 
of Ukj nseudomucinous U’pc This operation 
marked tlie beginning of surgery of the ab- 
domen Fortunately for Mrs Crawford, Me 
DohtJJ and su/glcd hlstojv pseudomucinous 
tumors arc usudJy not adher^t and are u ell 
pedunculated. 

The serous cystadenoma occurs as fre- 
quently os docs the pseudomucinous cys 
(adenoma. Serous evsts differ from pseudo- 
mucinous evils in these WTiyT they rarely 
grow to a size larger than a mans bead 
moro often than not they are bilateral if 
a pedicle is present it is short, adhesions to 
surrounding structures are common, PapU 
lory growths, either Intemal or piytern.il, aro 
frequent and the tendency to malignancy is 
great 

On Incising the cyst, tbo serous, amber 
fluid is noted Whei heroorrhage has oc 
curred within the cyst, a more chocolate- 
colored fluid if seen. Internal papillary 
growths vurv some occur in scatter^ oroa*. 
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subjects who have not had the slightest dis 
comfort The IftiiDtu vary in location thcro- 
fore the pain aritlng from them \arle» to 
location and nature The pain U either rml 
latcro! or bilateral, usually it Is bilateral but 
more marked cm one side than oa iho other 
CharactcriitJcjlJv it is exaegorated premen 
struallv or mcnstrually oneJ a TcsJdiial sore 
acts follows the peri^ In some instances, 
acute attacks of pain are entirely unrelated 
to menstruatlcm The pelvic dbtreis may 
varv from a moderate bearing-down discom 
fort to a severe sharp knifelike attack. 
The invasion of the uterine miacuUlurc bv 
endometrial tusue n^y bo manifested by a 
visceral type of pain resembling dvTnncnor 
rhea or some cWige in the duracter of 
dysmenorrhea Dvsmenorrbca is a common 
symptom of both internal and oxtemoJ endo- 
metriosis Frequently the dv imc-norrheo is an 
acquired or secondary type However there 
is nothing specificallv cruracteristlc about 
the dysmenorThea associated with endonvo 
trioils The duration of pain particuUrlv in 
tho moro extensive eases is usually longer 
than the oac-dav cramps of primary dvimett 
orrbea. Menstrual irrcs^daritics are found in 
approsinutoly one-third of the subfccts 
T^e may be eather a decresise to the to 
terval or an increase in tho amount The 
usual cxpIapatioQ for the menstrual disturb- 
ance is that it is secondary to ovajrlan failure 
resulting from the endometriosis Other 
symptoms such as dvspareunla, backaeho 
and pain in the rectum or bladder may 
present While ail of the symptoms should 
suggest endometriosis anv or most ma\ bo 
present in association with other pclvk con 
ditkjtii The physical findings may olio vary 
to accordance to die ertent and ibc nature 
of tbo disease. One or both adncaji may bo 
fixed and adherent to the uterus Frequently 
the uterus is in an odhenait rotr^eied 
poiltkai and may contain one or rrmre my 
omas Myomas occur in more than half and 
Donproliferattog cysts m more than a third, 
of the women who have endometriosis 
Tbe most characteristk. ^ysical finding is 
a “shotty" induratkm in the cul-do-sac and 
abog the uterosaenU ligaments Usually 
there i*» hi addifioo, a lack of niobilitv of 
the uterus, enlarged and fixed adnexa and 
retroversion. Induratioa in tbe col-de-sac 
and uterosaend Ugaments is best detected 


fccU like bcyersl buckshots imbedded k tit 
area- At times, the lesion is so eUtaaive dd 
it invades the mucosa of tbe posterk* faio. 
producing scarring and imaD blofriW; 
cysts 

Fortunately for tho patient, endoodrias 
progresses slowly and rarely becomes adi}- 
nant Hciice to women to whom the itf 
nosif is clear surgical treatment ibcoii k 
postponed until the severity of the fyoptsB 
forces operatlcai- For reasons which ot kS 
dear pregnancy seems to be the best to* 
ment 

Largo doses of tcstcstcrooc produce ^ 
Uuy depression with a decrease to esti 
pn^uctlott ami Improvement of the naf 
toms. Even small cwscs of androgna c« 
for seven days before the auet of^ 
menstrual period may produce a 
while diminution to syTOptoms. Lay 
of stllbcstrol ore also auvtxated. 
is given over a period of several k 
a gradually tocrcasmg foshioii. Moft^ 
centlv progesleronc and 
substance* have been used ^idcdccti^ 
produced over a period of three to^ 
months with dtofeal improvemeot 
many of the cases. Its mechanism » 
is probably the sanae as that of 
Irradiation will supwess estroge^ ^4 
and tbo lesions wui regress- This f*® 
treatment has the same disadvsnts^^ 
doc* costratloo radiation for ovarian ttasT' 
We rarely use it 

In patients with disabling 
sistant to treatment, operattou b 

r-Mf- iswdirinn tests our W® ■ 


No other pelvic cooditkaa tests our 

final nnnroach as doCS o»o»emP' 


tho functional approach as docs « 
sis. Tbe problems ore difficult to 
ticolj in wham childbearing is 

hysterectomy may be the operatioc ot 

When childocaartog Is a fscior 
operation* are to order ’1^*^ 
with prcMcnd neurectoiny 'vfD oltaJ ^ 


duce a satisfactory result i* 


that most of tbo pain to 


relieved by reroovtog uterus, t ^ , 

r. hfiatmeilt 01 imW 


allow tho conservative tTwitrocnt of 
ovaries if tbe preservation of ovariiB 
tion is considered necessary 


palpating ti^ 




^ te anger RectJ pOpatlon M 
X,bl« infomntion, apcc^y 
STnto^*'^ Tb. iodmation 


AK£A\£R TVMO/t 
Brenner tumors usually oca^ to 
menopausal period Tbey prod^ 
tom* except for those arising from 
Tbo majority of tba neoplasms ^ 

ered aixldentoilv at routine 
aminatioo ca- at operatioo for other 
A few of the reported Brenn« tiu»W» 
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gUnd can a'i>nxluco all of ibo Ugni utni 
jjTtiplonu duractcriiik: of a matcuIltilalnR 
tumor of the os an Tlk? Stdn 
r,ndromo rrout be ccniitlm'd in In 

whom hlrwitlim and anvcnoTTlma arc Uio 
dominant feature*. Special lalwrulor) pro- 
cedure* uliich Incluuo u glucwr tolerance 
test, X ra\ Uud> of tlio Ixmi** and dclcm)lna 
tion of 17 VctostcroWU ojkI ll-o\>ktcrolJs art 
helpful In arTl\-ing at the dlagnusi*. Tlw n. 
rponw of the steroid to inlrawnoui adnUn 
Wration of ACTII is helpful In dIffcrenUal 
log tilrrnaJ cojkhtJon*. Tliest* procedure* 
mutt bo combined witJi u good plt)‘i{cal 
mnjlnalion. Euminatlon with Ok paOcnl 
under anesthesia and tlic use of Ok cid 
dctcopo aid in clarlf)*ing the dUimirnls 
Gn^> the tumor ma> turv from a vvr> 
(mail tlzc to a growili of 10 to 20 cm to 
diameter The small tumor* ore usiullv solid. 
As the tumor grow*. c>tlic dcgervcratloq is 
common. The color \urle* from a graslth to 
a bluiih or purplish hut On cut K-ctlon the 
tumor show-* a definite lobulatkm not com 
mooh obsm'cd In other otarlan tumor*. 

The histologic diagnosis frer^uenUt Is 
made with ease because of the tumors close 
rtsonbUnco to the nu!c gonad On the otlicr 
hand, the diagnosis rna) be dUBcult because 
of the marked anaplastic nature of the cells. 
A conilike arrangement of cells U helpful 
The differentfatiw between arri>cnoobs 
toma and sarcoma of Uto ovary ma> be 
dtrandy difflculL 

ArrhcDoblattoma* should by considered a* 
malignant The true ctaluation of tbo degree 
malignancy has been confused because of 
the small number of reported rat/M and tlie 
reporting of ease*. Some of the tumor* 
are highly m^gnanL In some patienb ro- 
and death have occurred as late as 
^ to twf^ve yean after surgical removal 
of tbe tumor 


P>o progDO*ii and therapy depend on t 
™ilDg* at the time of opeiatlon. If t 
turner if htD encaptulated and can bo i 
without rupture the prognosis 
£ 0 ^ If rupture of the capsule lu* occurr 
•M metostadc spread Is present, the pre 
P^vo, "nie detail* of tbo treatUK 
nmilar to all respect* to those of o 
™oiiia of the ovary 


CRAMUtOSA CMX TUUOn 
1* * functioning ovarian zrcoplosn] 
Origin of which Is cootrovcrtlaL uober 
suggested that the tumor orites fron 
P*al*tent granulosa cell rests rematofai 


from iIk. early de\ck)pmcnt of the pritnor 
dial follicles III* concept was widely nc 
cepted until recently Tlwro Is now kug 
golisv evidmeo that tJm tumor develops 
from cells of llio early undlfftTcntlalcd 
UM'senchyine 

Tile (nniur U inoit frcqunilly rcjwrtcd in 
tlio i>rcpulK.Tly fumafo ^Jld or tfic post 
menoj)aii(,iI woman. Actually the nuifority 
of tlio owplasim occur during iho period of 
rtproductiWlj Only 5 to 10 per cent oecur 
in children lieforo pubc'tty 30 to 115 per 
ci*ol of llic turnon are seen to postmeno- 
pausal w-omcn 

TIh symptoms oro duo to increased secre- 
tion of estrogen. In the voung clilld, tbo 
signs of pjTcockms pubnty arc present 
\fcnstniafion may occur TIk. dckcfopment 
of secondary sex ul characteristics is seen 
Tlicso are enlargement of the breast tbo 
^wiii of pubic and aaillary liair and pu 
bcral cliangrt of il»c vulka. In the postmen 
opausal woman the signs arc again due to 
the stimulating effect of estrogen Uterine 
bleodtog Is the om important sign The rc> 
turn of secondary sexual characteristics docs 
not occur IVlicn tlic tumor develops to the 
mature rmnslruatlng female menstrual Ir 
rcgularltv is noticeable. Periods of amcnor 
rtoj lasting two months to two years urc 
seen Tilt* is usually folknitd b\ a meno- 
tiKHronrliaglc typo of uterlDc bleeding En 
larginncnt and softening of the uttTu* are 
felt There Is o (cnw3 of fullness to the 
breasts. 

Crossly Uic tumor may \ary to size from 
a few mlUtoutcT* to an c\lrcmcl% large 
growtli A tumor of moderate sire Is the 
usual finding. The neoplasm is firm and en 
cupsulalcd. Tlic outer surface I* smooth and 
lobulated. On section a yeffow color is 
characteristic Cy*tlc degenemtion Is a com 
moo finding. 

Microscopically Uic tumor is divided to 
three type*— follicular cvlindrical and sar 
coDutous. The tumor tvpo Is dependent on 
the dlitiibiitioo of the granulosa cells. The 
follicular type Is the most common vTuiety 
Tlic cell* are arranged to small cluster* or 
rosette*, about clear spaces which often con 
tain vacuole* slmlhu’ to tlio Call-Exner 
bodlc* Connective tii*uo give* the tumor a 
trabeculuted appearance. Cellular areas are 
divided Into lobwle* of v^irytog 

In the cylindrical type, the ccUs are ar 
ranged to columns, Tbe connective tisrue Is 
more predominant and often vascular The 
rosette-like armngoment of celli Is lost 



966 


CuAFTEH 27 The Feaiale P^pnoDucnvE Systeji 


other* \vih fill the entire cyit cavity Malig 
nant change* are nx«t often *een to large 
friable, necrotic cQuliflower llVe papiliasy 
growtii 

MlcaxHCOplcaill) tlic epithelium ii variable 
in appearance The lining cell* may xciicm- 
ble tubal epithelium boUi dUated ami non 
ciliated, or iimpl> conrixt of one or two 
layer* of mmll, round, vcilcuiar cell* 

Tile treatment li alwavj surgital These 
are dangerou* tanxjrj and xbould be treated 
by hvttCTCctom> and bilateral talpingo- 
oophorectom) in women of the older ago 
group In the voungcr wtwnan, *omo consid 
eratioo muit be accorded to the functfoaal 
need* Thi* mu*t be balanced agalmt the 
riik of retaining the oppoiitc ovan Thi* jj 
not too great if the tumerr ii not of the 
papillary \arlet\ It i* greater when there 
arc iatoraaJ papillae and ver* great when 
there ore external papillae Tht surgeon 
mu*t examine the ovurv to be retained 
with the grcatcjt care 


DTSCBHUtSOi/A 

In molt Lirgo gynecologic cliolc* one to 
two dyigerminomai will be teen each year 
Approriffutcly 450 of these tunwn have 
be«» reported in the htcroture The ago dis- 
tribution of the tomoT vorie* thw? age* of 
the petienU mav be from two to scvcatv-rii 
year*. More than 76 per cent of the lesion* 
occur to patient* between elexen and thirty 
veart of age The average age for the ap- 
pearanco of dyjgermiDonu u around (xventv 
to twentyoue year* 

There aro no OKioertoe tvmptom*. Thi* 
has led to the belief that the tumor orig 
iaatc* from embryonal edb praenttog from 
the undifferentiated ftage of gooackl dc 
velnpment Thi* tumor resemWe* the *cml 
mwna to the mole Underdeveloped genitalia 
aiid breast* are frequently aisociited Tho 
lesion ha* been repoj^ to occur frexjuently 
in tbo pseudohennaphrodite. ThU again, i* 
fugges^’e a* to the ctiologic bail* of tbo 
tumor 

Dysgermtooma* grow rapidly They zrc 
bilateral tn opproiimatel> 15 per cent of the 
subject*. lu *faee the tumor may vary from 
mlcroKOpic to one that i* large enough to 
flB the entire abdomen. Under the micro- 
Kjopo the tumor varies to appearance de- 
pooding 00 the defflxe of ceUularity Tho 
cell* ai* Wg8 *na clear with ccxotrally 
rJaced dcep^atalog Uil^ 1, 

of a krgB «D Wore 

Ft «rjr,rT r^KKrrpe of nbrtooQ* tlcnin 


ii always a 
with Ivmpbocvtic 


ition. Tho fibrinou* 


area* surround dusters of large, dea dk 
which ^vo the growth a cbamctoirtk; ip. 
pcarance In tho mote cciluW tcrwfvt , tlh 
charactcriitlc fibrinous appearance h »» 
ocly to tho edge* of tho lejion. 

Tho prognoii* of the ^’sgermiaaBa i 
pend* entirely on the findingi at opertoot, 
All dysgermtooma* are potentially auif 
nanL In freely movable encfliBulited tuan 
with no perforalloa dl tho capfule, tie peg- 
Qoti* is favorable to approdmately 90 pa 
cent of tho subject*. la bflateral haaona 
tumor* in whltm there h cvideoce of pff- 
foratlon or rupture the prognoiii Is poor 

Treatment dq>cnds upon tbo c^oitht 
finding* and the functional needs erf the 
patient Since most of these tomon are sea 
to younger individual* the fonciioeiJ aeeA 
aro most important to *electing the tjw d 
therapy If the tumor Is encapsolsted ai 
nvovable unilateral oophorectomy is ^ 
treatment of choice in tne vwmg todivKiaf 
to whom iho childbearing fimctiao I* cf sto 
Dificance Postoperative n wH atio n fa ssw 
dose* 1* odvisonlc. Thi* f* directed *t • 
10-degreo anj^ laterally to rnfamdae W 
amount of rndiatloD to the opposite (no'- 
The upper abdomiruJ qaadraati al» reeri^f 
small dose* of x nty therapy as they a** 
frequemt arcs of metutasi*. On the c<» 
band if the tuTTKa* show* evidema of 
suiar perforation or roctoitasl* spread, a* 
therapy should be tho same os fee 
carctojma. Great benefit can be 
carefully directed deem s ray thertp> Tbe*» 
tumor* ore exceeding^ *eo*iti\'e to x-n^ 


4RR//i£.VOfl£-4rrOUa 

The arTbcaohlastoma i* a rclativchn^ 
ovorfan tumor Thi* neoplastic grotto » 
received much attention becaose « t* 
dramatic change* which it 
secondary sexual characteristic*-def^^ 
aatlon and mascultofra Hon— of the 
Tbo tumor ii most frequently seen 
young, very rarely In po*troeitop»u**l 
riduals Tho majority occur to womoo » 
twenty to thirty year ago group _ 
Amenorrhea ana a los* of fat are too ^ 
noticeable sign* tho breasts beo^ 
toned the itahiro slowlv ac«uir» 
characteristic* tho hair distrlhatioa 
that of the male- a beard bocotoei 
and ihavtog 1* frequently reqaired, 
aw»t of the clitori* Ulc* pl«ce *»d '<5^ 
change* occur , - 

The differential diagnosi* I* 

These patient* usually require very 
investigation. Diiturbonce of the auren** 
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On NtviAN Tumojis 


CJciBcallon ma\ bo oolcxi on culling. Im 
pjrtbig a grilty feeling lo llu: Inifc 
Twtj per cent of llteio lolons become nu 
ligrumt Soft areas art uncominoii In fibro* 
auj, when tlw) arc foimd. wirconutouv 
changes tniul be nupc'cti'vl 
The lhcTai>> is ab\a)T surgical Hbromas 
and rocUsUstic o\ari.\n co^nonus somc- 
Itmcs appear (luito similar grosslv llicrcforc 
in ^ patienU lusing Oliromas cspc'clall) if 
these are biUlcraU tiw alKlmtuni sbmild Ik. 
csplofcd "ilh care. 


oi:nuoiu cisr 


Dcnnold cjsts account for 10 to 15 per 
cent of all os-arlan rKopLumi, Much conlro- 
\-cn^ exists concerning the origin of these 
c>-sU. There ore IMO thiorics ( 1 ) llun arise 
from ibo imperfect dcsolopnK’nt of hUs 
to meres, (2) their source is an abrsomul 
de\elojmKmt of an unfertilized o\mn Of 
late t^ misplaced blaslormrt thcors luis 
gained much support 

At the operating table dermoid c^-sLi are 
rtadil) recognizable Thev rarely grow 
largCT than 12 to 15 cm In diameter die 
capsule Li thick aod uhiUsh blue lo color 
on palpatioa, firm, lurdencd areas can be 
felt ia tbo capsule Frcqucnllt the tumors 
ore pcduQCuUtcd and nonadlscrcnt to the 
surrounding structures. It Is iraportodt to 
remember that lo appraiimalcly ono-ouartcr 
of the patients tho tumor v.Hil bo bllalcral 
The bOnteral cysts ore not necessarily of the 


same size. It is o good rule mner to fall to 
examine the opposite ovary for a second 
denuoid c\sL In doing tliis, all cystic slrue 
hires should be punctmrdL \Vhcn found die 
miall dermoid cysts arc easily sbcDcd out 
'rith preservation of normal ovarian tissue 
On todsion of the capsule u ydlou th/cl 
xhaceoui material Is found coiled through 
o^the cavitv are largo masses of hair teeth 
•uw bony structures nuy be present 
^jUcTOjcopfcallv ectodemul elements arc 
the pcedorriinant tissues. Stratified sriuamoui 
^*it«Unm, hair follicles and scraccous 
fiends may afl be present other structures 
*uch as cartilago aad stratlflod ciliated col 
^^^^ithdluin can bo found by a care 


The tendency of derroolds to become m .1 
Is low Less than 2 per cent of the 
malignant cbaracteilsllci 
r ~t~ th® dermoid Is a teratoma, it differs 
the malignant solid teratoma In that 
^^cystic, usually benign and shows micro- 
■^Ptc predominance of ectodennal elo- 


Tile tnalmcnt of dcrmokl cysts of tlw 
oNaiN deyvends on tlic ago and live functional 
neeiK of tlic patient In the younger patients 
every tlfort sliould 1x3 nude to preserve 
iKimul ovarian lUvuc. Cystic masics 5 to 7 
cm in dlaniLtcT can frequently Iw slx.llcd 
out leaving functioning ovarian tbsue Tlib 
Is uxist imixiiUnl in llw young. A tumor in 
dll opposite ovary must not be overlooked 
In die older indivldiuls vvlio Iiavx salbHed 
dair rcproduciivo needs hystcrettomy wltli 
iiniUtiYal or bilateral salpingo-oopliofcctomy 
is probably the Iriatmcnt of choice 

CIHC/VOJM OF Tlic Oi IHJ 
Carcinoma of Uio ovary comprises one of 
die larger groups of ovarian tumors and the 
ovarv ranks second only to die uterus us a 
site of canciT in tlx? female genital tract 
Widiin dib group of tumors there arc a 
number of spe^l malignant tvqx^s in uldcb 
ihero b no agreement regarding classlflca 
lion Clinically tlic group U sub^vided into 
the primary solid adenooircioomiu and tlio 
cvstic adenocarcinomas or die cystadcnocor 
cinemas. Tlx) latter tumors are the more 
common In on approrimatc ratio of ILl 
Clinically ovarian carcinoma b difficult tu 
dbgnosc bccauso in die early stages of the 
disease it produces no symptoms. Pain is 
one of Uh. first symptoms to appear but 
when dib occurs, mctastaUc spread b likely 
Abdominal enlargement, due either to os- 
elves or the VamoT Is noVed Id more than 50 
per cent of the subjects. In Meigs series 
30 per cent demonstrated vaginal spotting 
postmenopausal sixjltlng was a feature to 
10 per cent of the patients. It b of Interest 
tlut sterility has been noted to as many 
os 40 per cent of the wnmen who develop 
curctooma of the ovary 
Ago b on important coruideratloQ to thb 
group of tumors. Shandi and Clarko found 
that the percentage of oviirian tumors which 
were malignant among patients less than 
forty years of age was otoy 2.7 In patients 
between forty and fifty years of age. It was 
14.3 to tliose over fifty yean of age, it was 
© The condition can be summed up in the 
following manner a primary ovarian card 
noma b q common tumor growth it b prac 
bcallv never observed to chUdren and b rare 
among women younger than forty years of 
ago- one© the menopause has been reached, 
the likelihood of an ovarian neoplasm being 
malignant b greoter than 50 per cent 
Primary Sohd Adenocardnoma. Occasion 
ally the determination of whether a solid 
tumor b benign or malignant must be made 
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The sarcomatom variety U %crv ceHuiar 
Largo diffuse areas of cl^ly paoLctl cells 
are characteristic, Tho diagnosis Is £rc 
quentl) difficult 

The therapy is surgical rcTno\TaI Untlat 
end oopliofectomy is tho proccduro of 
choice in tho ytmogcr mdividunl with a clln 
ically benign tumor In tho postmenopausal 
w-oman, bilateral tolplngo-oophorectomy and 
hysterectomy is a better approach In the 
older patient, the prescnco ol on associated 
adenocarcinoma of the uterus should not be 
ovcrlookttl Histologic eiamlnatiop ol thc 
cndometriuin is eucntial in the preopera 
tlve ^vo^k up Tumon which ore clinically 
malignant should bo treated as cardnoma ol 
the ovary 

Tho prognosis of tho clinically beni^ps tu 
mor is goocL Unfortunotely 20 to 2S per cent 
of tho patients will be found to have a 
clinically malignant lesion at operation. Re- 
cently the development of late rccurrcnco 
has been noted fifteen to hventy yean after 
tho removal of tho primary tunw The oui 
terial from the Badhirabcmroet tUowt a 
poorer prognosis in the sarcomatous variety 
of the gronulota cell tumor 


THECAL CELL TVUOR 
The reported toddence of thecal ceB 
hiTTw has increased In the past few vean 
\forc than of sucfa tumoTs have now 
bem reported in the literature This growth 
occurs roost frequently tn women over fifty 
j'eers of age However 30 to 40 per cent are 
la women between thirty five and fifty years 
of age. It is very rare that a thecal cell 
tumor is reported in an IndMUual under 
thirty five years of age 

lyroptoms of thecal cell tumor are 
duo to uio fact that tlie tviinor socrotos es- 
trogen. As a result postmenopausal Weeding 
and ineastrua! irrcgularitv are common 
tymptoms Disturbances of menitniation, 
hovi-ever are not invariable as thecal cell 
tu 0 Kirs have been found in postmenopausal 
Prtjmen who showed no svTQptoms. 

Grossly the tvuDor may vary from a ml 
crotcoplc slie to IS to 213 cm in diametor 
rnalt tumon have no capsule but oro 
ihoroly dnuarcJttd by ojka: and comiiU^ 
ibe KimKindtog ova^ The 

Urea tumon tavu « p^doapndo 
^compioHioo from *e ad|.^t rtroma. 
5; .Kiri *8 turoot* “to OTOld or 

3n ih«w arm imd Kunowhat 


to comiitmcy arm ima KuMrvMt 


, detention U occasionally 

cololfication occur 


In cut sections, the tumor is sees to bat 
an irregular yellowish anpearsnee 
some grayish white mottled areas, b soat 
areas it may rescmblo a fibroma. 

Microscopically tho appearance ndo 
from that of a highly cclluii' structoe c» 
taining rmall clumps of spindk ceO) 
well V acuolated cj'topbsrQ and chiibn ti 
ovnrian lutein like cells to a mofe ttm* 
form in which the predomioint cefi ii ■ 
elongated spindle cdL Tho use of 
stains to demonstnito a rtiiculuin lad tie 
prcscoct, of fjttv materials may be Wffi 
Colbgcnouj straiKls of tissue are piaaiBe^ 
In tlic fibrous typo tumor This can be 
with Masson s trichrome stain. The tradan 
to mnlignont degeneration is sli^ 
three or four msulgnant theca cal tnccD 
have been reported. It is the gcnenl 
that the tumors are almost always 
but CrcenhlD calls attention to the pcsia*- 
itv of late recurrences wWch are not 
ported in tho literature. Ho 
malignant change occurs in ahoat S p® 
cent of these growths . 

The tlierapy consisb of removal cr 
tumor As a ocDeraJ rule, thew hnoett otw 
fa the older Individual and biUt®*! 
pingo-oopboroctomy and hystcrectoflfv 
pretobly the therapy of cbolcn. 

Fttnovj 

FIbronuj of the avMy mc 
and mav develop any time after tw 
of puberty The mafontv are fov^^ 
icaUv in women fa the bto years cd 
ductive life Only 1 to 2 per cent ol ovan- 
oeonlosms ore fibromas. 

tL growth i^elv 

until ft becomes large enough to off j, 
pelvis. Then the complaints are 
vague and lerult from pressure on W 
pdvic organs Other than preseoce^ 
and a sense of heavinas, 
fatestfaal symptoms are the most , 

Ascites is present in ahnest 40 p« 
tho patients whose tumor Qica»^» . 
than 6 cm. in diameter In 2 to J 
of the potients with ascites, hydrotoX« 
piSmt Thi« i. the 
syndrome. (^roi 

At operation the ovarian 
to be solid, encapsulated, bard ^ 

white. In more dun 90 
cases the tumor is unilateraL 

Tho cut surface is white with sm^ 
sbowing a yellow tinge. b 

bemDrrLgic area is noted. The *ui^ 
trabecula^ with a wbor ajTacg«a«»- 



Onahlkn 

tlw proccti of sect! metakUaU. CtlU from un 
external papilUr) growth form ImpbnU 
througliout (Iw pcTiloncal cavit> TIjIi group 
of tumort, tlH.rrfon. khotild Iw clakklfivtl 
jcparaklj from lumoa wlilch aro both 
cUntcaiiy and ItUtologlcally inallgrunl 
CroikJ) iho c>->t is lltln uallcti and mul 
ttloculalcd III contcnti arc serous, \ar>ing 
from )elIo\v to bnwni in color A cliocolatc 
color rckulli from an InlracMlIc Inniwirhagc 
Tbc prcicnco and location of tbo napillar> 
growths \’ar> Tltc Internal proIifiTalive 
areal ma> InNoU’C onU a small area of tlto 
c>-st wall, but the usual appcaraivco li that 
of dosclj nulti^ togetlicr luplUary gruw-thi 
dut almost fill the c)it caWty TIk. tuplUac 
aro cauliflower lllc and friable and live lamo 
t)pc may appear on tlic cstcmal uirfacx 
These tumors are ukuall) fived to sur 
rounding structurci and ihii makes a dean 
surgical removal difficult Metastatic fm- 
planti are most frequently seen in tho cul 
denwe. Howxrver the procuu nu) lx so 
evtcQslve that all ihi. abdominal viscera arc 
Imoh-cd. 

Mlcroscopicall) tlie epithelial cclb ap* 
pcM in muitipte layvn. Tlvc cells aio ana 
plastic W'iUi dork, irregular nudcH. 

characteristic of cardnonu cells. In some 
tumors, areas with benign cpithdium arc 
seen In contrast to other areas with nulig 
riant changes. Glandular structures arc com* 
mod. \Vhen stromal Invasion has occurred 
cdl masses resembling solkl adenoma may 
bo present 

Tte prognosis of ruticnls with serous 
cjitadcoocairiniMna which is malignant clli>* 
Icoll) but benign hlstalogicalI> is not too 
bad. Tho tumor should bo treated, however 
as any malignant lesion of the ovut) Pa 
tienti with tumors which arc histologically 
m a lign i nt have a five-) car survival ralo of 
16 to 20 per cent In patients In whom wide 
spread metastatic Implants aro present the 
pngnosls is gniVrTr It Is very heartening, 
however to mid an occasional patient hav 
feg serous cystadcDocarcinoma witli wide 
sprwd metastasis that resjwnds dramatically 
to therapy 

PseudoBineinotu cystaJenocarc/nooia. Tlio 
fr^enev of this tumor Is much leu thtm 
of the serous variety tho Inddcnco of 
maugoaDcy is also much leu 

Klalignant pseudomudnous cysts ore usu 
v^teral and rektivdy large They may 
^ ^ entire abdominal cavity External 
papillae arc Tare. On section, the tumor Is 
to bo composed of numerous Irregular 
shaped cysts with solid areas of varying 
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Tlicso areas contain tho malignant portion 
of tlw (tnnor 

Microscopically liUtologlc sections of Ix?- 
nlgn tall cylindrical cells of thu picket fence 
l>po aro muall) present but tho solid areas 
have u more adenomatous appearance Tbo 
glands an. lined Iry multiple Ia>ers of ana 
plastic cells, iNuclcar clungcs and mitoses 
urc present and solid cellular nusscs invade 
live fibrinous stroma 

l1)u prognosis of tho patient luving 
psetidomndnoiu cystadcnocardnoma is do^ 
pendent on llto dinical findings at tho time 
of operation Many of these tumors with 
carl) malignant clungcs can bo rcTrrovciI 
sur^call) vvitl) good results. In patients In 
whom stromal invasion has occorred or in 
wliom obvious metastasis Is present tho 
prognosis is poor 

MUn TCntTOMi 

Solid ICTulonu of tho ovary is a very rare 
tumor It may occur at any ago but Is more 
common in tire )'oung person, tire majority 
of patients being under twenty years of age* 
TIio tumor is rare in the postmenopausal 
Nv^masv 

Teratomas arc aJirvost ahva)? unilateral 
Titev grow rapidly arxl wide metastiub is 
common. 

Cfoul) they aro firm, >olid tumors with 
a tendency for uarJv capsular perforation 
wftli invoKcmcnt of udfaccnl organs. On 
section tbdr appearance is variable Portions 
of any tissue or organ in the body may bo 
reproduced, though usually in tbo rudl 
mentary form- Even a partially developed 
fetus DUy bo seen. 

Tho therapy is surgical removal followed 
by postoperutivo x ray therapy 
Tiw prognosis is poor More than 90 per 
cent of tho subjocts will die within one year 
after tho onset of therapy 

s.tnco3JA or me ovjRi 
Sarcoma of the ovary is very rare. No ago 
groups ore exempt However there appears 
to be an increased incidence In tho younger 
Individual In some series, 30 to 40 per cent 
of the ovarian tumors in children are sar 
comatous. 

Gro«l> the tumor Is solid with a nodular 
surface Tbo color varies from gray to >el 
low Cystic deReneration is common and on 
lecdoD gives tbo tumor a Swdis-cheeso ap- 
pearanco. The consisfency varies with thn 
degree of celJularity Tho more cellular tu 
mors are soft and brainllko. 

>llciDKOplcally the picture 1, variable. 
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from the jpedmen obtauiod at opcnttion 
If the himor grmvtb hai broken thnnigh 
the cjpsule and formed peritonooi or viscemf 
ImplanU the diagnoiij is cosy The diag 
nosb b more difficult when the hunor is cn 
c.\p 6 ulatcd. The maforltj of the encapsulated 
ovarlim malignant growths arc leas than 5 
cm. in diameter In some series the turnon 
ore bilateral in 80 to 90 per cent of tlie 
subjects 

In general, tbo tumor surface is irregular 
with areas of nodularit) On palpation, ureas 
of softness arc felt throughout the tumor 
The mass may vary from round to Udocy 
shaped. On cross section, tlie color is usually 
grayish >cllo\v or gra>iih plnL The consist 
enev is variable but the majority has-c soft, 
friaiilc imd broinliVe tissue 

In the odvairccd cases tbo tumor grouth 
invades the adjacent structures, and lU nor 
mol anatomic rclatlonjliip is completely lost 
The grovrth mav fill the eottre pelvis ond 
Incorporato the snsaD and largo bowel One 
secs tumor Implants on tj>o peritoneum uud 
all of the abdominal organs The oroentum 
Is frequently adherent to the pcMc trutss 
and large neoplastic growths oro found 
througb^t the omentum. 

Tho treatment of carctnoma of the ovary 
is a combinatioo of radiation aru} surgery 
Preoperativo i ra\ offers mucb to voungcr 
patients yvith a sound diagnosis and to older 
patients in whom the ovarian fimction need 
not be conserved- Cell blocks and Papanic 
dbou smears of ascitic Quids ond Buid 
aspirated from the cul-dc-snc arc helpful to 


the suspicious case Preoperativo therapy is 
given trough twx) pelvic portals— anterior 
and posterior A dosoae of 800 r to 1200 r 
IS given through each portal Surgery fol 
Icnvs eight to fourteen oays after ti>o coo>- 
pletlcm of the radiation therapy The struc* 
tures rue edematous, the cleavage planes are 
better and a more complete re ^ val of tho 
tumor is possible. 

When at operation a molimant tumor of 
the ovary is fouml with evidence of peMc 
jjjetastasis, bilateral salpingo-oophorectomy 
and complete removal of tbo omentum Is tho 
procedure of choice The uterus is not ro- 
jjjoved. It U preserved for tbo uso of Intra 
uterine radium two to three weeks postop- 
CTutively With this procedure tho amount of 
ndiaUon to tjw nJ-divwc can bo grentlv 
The doMge vaila with tbo length 
of tbo utcriDe °>v)ty 


tbtmtpy i. given to 


tbes-apy is begun immediately 


the lotvcr abdomen and pchis in snullfei 
tlonaled doses for ihreo to sir rooudu. TTa- 
apy is also given to the upper 
quadrants In patients in wh^ defiutrk- 
plants uro found In this area, llanasj 
tlMrrapy with 20 to 30 mg. of totojfciae 
given daily seems to help. 

In patients \vitb asdte*, preoperaluei-aj 
therapy is given to large antc^ sod po- 
terior ticlds This is foUw-cd by fracbnild 
dcHCS of deep therapy directed »t the tasa 
growth. Only after adcq;uate shrioiagtai 
mobility of the tumor ha\n occuntd tlosfi 
surgery bo perfonued It should dc< h 
rusnctl 

In lutienls iwv'ing inoperable tumon, pJ- 
liativc therapy helps. These patfenti «f 
gl\m both inlrautcrino radlonj and httHos- 
filed doses of deep x ray tberaw In nili^ 
with fiidles, injection of raowictive p* 
inlrapcritonculJy may coOtinJ the uri* 
fluid formation for as long as four to ® 
months. Tlk. dose is 125 to 150 
this can bo repeated at iDtervals. 

Uic use of palliath-c theram con add ow 
two years to a patients lixe 

In those patients in whom the 
growlh is disco\-ered at opera bo o 
show no ct’fdenco of perltofleal sprw^ 
operation should bo 
oophorectomy and total hyriooettany 
X ray therapy /oUot\i in the postopeBBrt 
pcriixl 

Primary CyUiC Carcinoma. Much 
'•ersy exists coacCTriing lb© origin 
cystic cardnomos Undoubtedly mspy ^i 
cystic malignant growths oris© from 
cyitadcnoroa, some of the cystic ard P^^ 
are primary growths. The tumors 
cystic car^omas arise are the 
max, eiiber pscudomudnous or *‘^”**^ 
the dermoidi. Tlie treatroent of the 
nocorcinoma is similar In all respects to 
tiealment of tbo primary solid 

.Soroiu cys/otim 0 farctnoma- In 
being cystic, these tumors are hilato^ 
are chaructcrited by papillary 
These are both ioteroal and extcnixJ PP^ 


types , . .nB 

Tho patboJogio diagnosis d^ of 

times agree with tho clinica] u. 

the tuoxjr For example, on e ma y^ 
lataral cystic tumors with **ten^ 
tiocs and widespread implanti 
tbo abdomen at tbo time of Oiieran®*^ 
tumor lx clinically malignant, but, j 

acoplc era mi nation, the pathologist 
benign tumor Such a situation resens 
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tliCM? Icstonk lo iiibildo and rccnr in a 
faihlon whMi ma> nvtii nc\xT cndinft. ll ti 
dJfflcuU to cTjdlcalo tho kUpli>lociK'ci Uho 
UU tho wannlh and moUlurc of tlw \iiKa 
But Ihcir prouTWO li not tho kob factor 
Here as in all Infcctlow tfuru h a 
general 05 v.cU ok a bcal factor Ar kmg 
as the bod) dcfi^nscs arc in good work 
tag order tho ludtTia glsc ru) Iroublt 
but when rcxiaoncc bccoirKt low infix-tlon 
occur*. Cc3KTaU\ ono look* for clironlc lit 
fcctlon, malnulntlou anoinU oikI dLi\H.ics 
os well as debilitating condltionk Locall> 
triunu from kCTatcl\ln^ prurllui, intertrigo 
or discharge du) be fotiml 
Fumnnl/oiu. Pain and itching attract lltc 
attention of the patient to Uic port* wIk-to 
she Ends a red tender ojui ilightls clcnated 
DoduJe. This can either regress or proceed 
onward to suppuration In Uk. UIIct ease 
ft will bccoroo more brawns larger and svry 
tender In tlmo, central necrosis occurs and 
the apcT become* > cUow indicating that the 
boll is ripe" Following rupture or tncisioo, 
tht) boil drains until tlw core or ceotral 
necrotic mass se]>uatcs. The condition is 
usoally minor but can bo kcr> palnfuk trou 
blesome and amnning. 

Foilladitu, In follicular miKIUs tlic in* 
fection occurs within u hair foUidc and 
forms a Icdon which nuv be sirniLar to o 
bolL At other times the IcsUms are super 
Edal and usually multiple They ha% c a tend 
eucy to occur iu group*. The Icskm is a 
pustule with a hair proiccting from Its cen 
ter Around the pustule there is a tone of 
redness, 

HidradettUis of tlie vulva. Vulvar liidrad 
eniUi is rimikr lo osillary hldiadcnllis but 
rarCT The infection occurs In the largo 
coded apocrine glands Tho lesion is somo* 
what sirailiir to a boil but is situated in a 
‘Iccper structure- it is slower in coming to 
a bead and has a greater tendency to our 
As a rule, the infection seems to bo of a 
"WO- mde, taking longer lo suppurate and 
the surface. Tho wirooicity of tlsc con 
<dtioQ ij disturbing to tho iwticnt 
Treatment 0 / itop/*^[oco«ic in/«Jio»s of 
Tf principle* of treatment of 

^byiococd Infections of the vulva arc 
^^ite. First, the coodlUoa of tho indlviduol 
^ is attended to- Indiion is made when 
Is present Next, the vulva Is 
decontaminated V the daily use of a deter 
^ with a lUn antiseptic. This is followed 
an appropriate antibiotic ointment 
the general resistance is built np and 


generally antibiotics arc used only in severe 
eases 

llct|>cs Vulvac In inan> respects herpes 
viiKac resemldei iIkj common lever blisters 
occurring on lire livtt. A sensation of Iscat 
iml tension precedes tin. development of 
bliblikc Ii-slons. Tlicso form on u red in 
durated lusc Tlw lesions arc painful and 
spread easily In patients with simple casa 
Inc application of antibiotic ointments with 
evrllsonc is cllcctivt In patients uiUi recur 
rent or intractable cases, v,c‘ckl> inoculation 
with smallpox vaetdne htiikls up rcslstaiKO 
and Itclps lo overcome tlic infection 
\ ray Burns of ihc Vulva Unfortunately 
Oise of tin. more frerjuent type* of acute 
lollamnutloQ of the vulva is tlio result of 
X rav tlicrapy given to patients with prunlus 
vuKjl Tlte skin of tlie vulva is very semi 
live and con lolLTaiu only a small amount 
of deep X rav therapv and in these particular 
subfects lltc results have been (juite unsat 
Isfactory Tltt pruritus usualK nersists and 
die end result is a reddened swollen, acutely 
infected vulva. 

Banhollnhis. Tills is an izJcction of die 
Dortliolins glands which ore located at 4 
and 8 odock in rtbUon to tho vuginal out 
let A frequent cause of tho iofcction is the 
gonococcus. Streptococcus or Staphylococcus 
may also be die ctiologfc agent Even 
Trichomonas lui been found in many chioo 
Ically iofcctcd BarUtoIins glajids- 

In the acute stage, tho gland is swollen, 
tender hot and painful On carehd w 
aminaUoo tlic durt of the gland may bt 
seen to exude u small amount of pus witli 
pressure on the swollen gland. Ocouionallv 
the infection will subsiJo gnuluallv if tlic 
duel remains open and acts os a drain for 
tho gland. Tho resolution Is seldom complete 
and the usual result Is a cbronlc infection 
of the Bartholin s gland. The other altemo 
Hve of tho acute stage is abscess formation. 
Tlic abscess will either drain siiontaneouilv 
or It must be Incised. In spontaneous drain 
ogo the usual result is inadequate drainage 
and a prolonged course of infection and 
chronic Inflarnmation. If the abscess is In 
dsed adequately the course is much shorter 
and much nvore gratifying 

In patients with chronic bartholinitis, in 
duration may be present with a slight en 
lorgement ot tho gland The areas may be 
asymptomatic for veors. On the other hand, 
acute exacerbations may occur with abjcess 
formation or cyst formation duo to an oc 
elusion of one of the ducts. The siie of the 
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The ceUi may I>e ipindic Hko or of the round 
cell vonct) 

'Hie treatment ii njrgkaL The tumor ii 
very malignant and the prognmii i* poor 

iiETjrratT/C OiAKtA\ CARCl^OHA 
The ovanej ore well known sites for In 
voNemenl bv metastatic impUnli Tw’o oh- 
dominaJ areas furnish tho tna|orit> of the 
scctDndarv ovarian malignant processes 
First, carcinoma arising from the pelvic 
viscera ma\ involve the ovarv The primary 
lesion ma\ bo the corpus uteri fallopian 
tubes Of the pelvic portion of the large 
bowel Lvmphatic metastasis or tu bol regur 
^tation is tho method of ipreoJ particu 
m uterine caxt.'toomas 
The other source is the viscera of the 
upper abdomen Carcinomas of the gastro- 
intestinal tract gallbladder and pancreas ore 
tho usual primarv lestaai. The secwKlarv 
metastatic tumors in the ovarv are known 
as Krukenberg tumors 
Grottl> thwe tumor grovvths arc solid ond 
usually about tbc ifcw of a msinj ^t Thm 
are rarely larger than 6 or 7 cm in diameter 
The tumors are abiwst alsvais bilateral 
Tbev have a tendeoev to retain the general 
shape of the ovarv and not infrequeolK are 
lobulated. The eaterool surface is reUUv'eh 
smooth and adheskms to surrounding struc 
hires are rare There is usually a welT-devel 
opod capsule 

On section, the appesrance u variable 
Some areas are firm others are spoogv 
Hemorrhage ox cystic degeneratkin mav be 
seen 

On microscopic examiaaUoa the stroma is 
seen to be fibrinous with a myomatous ap- 
pearance in areas due to edema and degen 
eration. Scattered throughout the stroma are 
nests or strands of round swollen cells. The 
cells are vacuolated. The nuclei appear as 
keg, crescent-shaped bodies sltuatiM against 
the ceH membrane These epithelial ceils 
have undergone mucoid change and give 
the ceDs the characteristic signet ring ap- 
pearance. 

Clinically tho symptoms referable to the 
primary neoplasm of the upper abdomen are 
overshadowed by those of the ovarian neo- 
plasm hi SO to 40 per cent of the patients 
Ascites may be presoit to spproxtmatoly 
Qoe-ddrd of the subiects. The important 
oomt for the surgeon to keep to miad is 
bSateral solid, k>Wated ovarian tumors may 
hfi metastatic and a thorough investigation 
5 STu^ abdomen b mart eaential. 


THE VULVA 

Skin covers the specialized tioon abd 
make up tho vulva. Of course, this iLb s 
somewhat different from that on other pz 
tions of the bod> but it U skto oe\jrti>& 
and general skin diseases do affetl i "ne 
vulv-a has an environment all Its ora jad 
this modifle* tho disease* and nsikes U i&- 
cult to diagnose them To compikate tbe 
situation a little more one must rcrooajB 
another group of diseases which largrirfat 
tbemscKcs to the vuJv'a and have iittJe cr 
DO general nunifcatotkms. 

Women arc verv conscious of then vdo 
and attach an unusual significancs ts h 
disease*. Sometimes even th? actual doew 
stimulus ts cerebral to nature and the vtW 
ijTTiptom* arc but distant manifestidow cf 
deep nvCTital unrest The vulva, thai, ii a 
area in which demutologj gjoecoJogy nd 
psvehiatry overlap. 

Inienngo. Intcrtngo bv deflnltian, h * 
chafe or a chafed patch of skin. It h cased 
bv the rubbing together of two skio scdKti 
In fat women the inner side of the tia^ 
mbs tho oulCT skle of the labb maitri 
^^'hen tho skin Is thin, as to the voung *» 
the old, less rubbing produces more d ‘ 
chafe. Moisture from eacessive sweating As- 
charge or urinary tocootinenoe maciaato 
the skin. To make matters wane, ftebfi* 
occurs and results to scratching, infcdice* 
with the ordinary bacteria or with fuaj^ 
follow la dijgiKafi the first coosiderafi® 
ts to determine tho preseticD or absence « 
a fungus infection. \\T>en fungi are not frt*' 
ent, treatment depends on staple 
to prevent chafing, dry the moisttmi too 
ovTTcomc Infection. 

SuphylococQC Infections on the Vito*' 
Slaph>lococcfc Infections of the vulv* 
furuncutosb folliculitis and hidrad»J^ 
These three conditioni axe often deserto^ 
as separate, clear-cut diseases, uhici too 
r<«n> ore not While one tvpe of 
overshadow* the other*, all of the lesiw* 
mav not be of the same type. With fan^^ 
hwls the tofectioaj take* place to « 
glaad, vrith foiliculiti*, in a hair 
with hidradenitis, to an opoertoe 
Each of these lerioos ha* a different 
once because it occur* fa a different s^ 
structure One can readily see when a 
suppurate* ruptures that it will c*®- 
tBoitnate the skin of the area. Thi* can 
lerioas of the origtoal type or of the ot» 
type* d«>endlng oa the skin structure ^ 
fcctod. Tms account* for the tendency 
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imidWo in JU\urc Tiw nC s>-\>WUUc 

Iciioai of ihc NuU-u luu Ikx’Ti rcnoliillonlzcd 
jincc ibo ailNtmt of penicillin ami iU Nari 
o(U fomu of aJminlilratkjn 
Tubciculom Vui\iilv Tliti U \ rare wm 
dltlon. As a general nilo Iu1)ctcu1osU in Uw 
feraJo gcnllal *>ilcm is usually secondary 
lo tuberculosis of the fullopUn lubes, Tii 
bcrrulosii of ibc '"uls a can i>t pTimary 
UcuUri) in patients ubow liusbands lu^c 
tuberculous epidldymllls. The lesions arc 
usually liTcgiiur small punchcdKiut uIcits 
that are lord to heal by the usual mcllwds 
of therapy \Ialiag Use diagnosis Is fre- 
qurotK dilHcult Vfany llnscs it Is Impossible 
to dlflcrcntlalo U>o lesions c\cn b\ blopsv 
from iboio of sypldlUk: cluncrv The use of 
smears and tumor hlopsv tissue staincil for 
the acid fast bacillus is often diagnostic 
Guinea pig Inoculations arc an old but bn 
portaat means of dlagrxnis and can bo help- 
ful \^'hcn other means fail 
Caocer of the Vulra. \ti ulccmU\-o lesion 
of the wK'a, particularly in ibo eldcrrly 
woman, must bo considered os cancer until 
pfo\-cd QlberA-isc The as-crage agt of na 
tieots uith carcinoma of the smInu is Etty 
fis'e to skty years. The carcinoma Is squa 
mous cell (a tspx Under the microscope it 
has a S’eiy ciuuoctarlitic appearance the 
cells arc very highly differentiated v.Hlh 
frequent pearl forautioa. Usually Uw Icdon 
develops os a small oodulo which later 
nlcenUci or becomes paplllomalous. Un 
fortunately the pfu-ridan rarely secs the 
patient when iho lesion is small In ooo 
recent study tbo average diameter of Uie 
lesion was 5 cm. when Uic patient first con- 
sulted a phyridan. The lesion can become 
Qteittive and InvoKx; the urethra and Uve 
oppwite labia forming a kissing typo of 
“Icerailoa- Tbo disease spreads by direct 
^tension and by way of the lymphatics 
L^phatic citenjJon Is thought to bo by 
^ process of embolism Tbo superficial 
1®“^ and Inguinal nodes arc frequently 
fflvolv^ c^Iy ia tbo course of the dUenfe. 
Lymohadc exteosion. caa occur to the nodes 
^ the same side aj tbo lesion or to tho 
^Tposite tide; this results from tho rich 
gnosis wnich exists between tho lymphatic 
of each side of tbo vulva The deep 
and deep inguinal nodes and tho 
7 ^^ “P'^d along tbo iliac vessels ore 
®™w<i at a later rtage of tbo dbeoje. It 
nj ^ remernber that the presence 

w paij^ble nodes is not a certain indication 
^ cardoomatous involvement, in many pa 


Uents tlw nodes aro palpablo because of 
Infljfnmatory cJungci. On iIhj oIIrtt hand 
live lack of palpablo nodes docs not exclude 
node Involvement 

It is tlio comenius ilut surgery is tbo 
pafcrml form of therapy In carcinoma of 
tho viiKa, tlw operation has progressed from 
simp^ vulvectomy to a far more radical 
v>5 vmKa and the ad^cent lymoh 
nodes. In this country Taussig was the 
phmeer in advocating an atlcmlvo co bloc 
direction of tho vulva and Ktnph ikxIcs. 
Tile oncratloo calls for radical removal of 
Uk. vulva and large wedges of skin extend 
ing from tho vulvar incisions toward each 
bvgulnal area plus a bilateral node dliscc 
tioo Including all of the superficial and deep 
nodes, and an cxlrapcritoncal dissection of 
the nodes up to the bifurcation of live aorta. 
In many patients the skin cannot be pri 
marilv completely appiutimatcd. However 
tills is of less sJovlficance than In other areas 
os rapid granulatloa and erpitheUzation of 
live open wounds result Id an acceptable 
scar infection of tho wound posloperatively 
is present In most paUenti This U corobated 
by tho use of antiDloUcs and drainage. Tbo 
accumubtioD of serous fiuid and lymph bc- 
ncatli tho skbi flap is treated by ofplnition 
or by the insertion of cathrfers or polyethy 
Icno tubes in the dependent areas and UW 
use of constant suction Tbrombopblcbltu 
and phlcbothrqmbosU must be constantly 
guarded against In the patients. The use of 
leg cserclse of clastic support and ambub 
tion is prophylaxis. 

Tho employment of radiation is cstrcmelv 
Utnilcd except in patients in whom mcthral 
involvement Is present Radon seeds arc 
used by some physicians in subjects having 
local recurrences. In the experience of manv 
the use of elcctrocoagulatiM has been more 
successful in the treatment of local recur 
rcnces than has anv other form of therapy 
Tho Radlumheroroct in Sw'cden uses elec 
trocoaguIatJon of the vulva instead of sur 
glcal vulvectomy os a priraoiy form of ther 

^raurosu and LcuVoplalda Kraurosis Is 
0 shrtnkace of the tissues of the vulva. It is 
seen to elderly women in patients following 
nullatloo menopause and in patients vvlu 
have had radiation therapy for carcinoma of 
the cervix. The condition cotaUts of a loss 
of subcutaneous fat the labia become flat 
tened, the skin is thin and is usually red 
dened. There Is a noirowing of the fntroltus 
and, as a result dyspareunia Is a common 
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cyrt depends on the site of the duct block 
ago The cysti may vary from i to 5 cm. ia 
diameter The treatment coasUti of excision 
or manupializatfoo of the cyst in recent 
years berauso of the tatrciw; vascularity of 
the ti«ue and the painfulncsi of the coodi 
tion, tbcKi cysts hive been manuplaliicd 
by making a ktngitudiiial indiion across 
their entiro diameter and suturing the linings 
to the skin surface They are packed open 
for fortv-ci^t to smentv hvo hours and 
thereafter the patient is instructed to keep 
the opening patent bv inserting her finger 
mto tno incision each dav The end result 
is a noall dimpio at tho site of tho previous 
Hospitalliatioo of these patients u usu 
ally for a two- to thrco-da> pcncxi The ten 
demess is markedly lets and the end results 
are as good as the complete remo\>al of tho 
cystic structure 

Gonorrhea. Gonorrheal urethritis and gon- 
orrhea! Infections of the Skene s ducts sHJl 


In tho treatment of Ducrey iufecthB, 
sulfadiazlno gives very satisfactory rcofc. 
Tho dosage is 1 gm. every four bans. Sev- 
eral of the wider range ontibiotks abo os 
be helpful. It is better to aspirate tho bohoa 
than to focivc them. 

Granuloma logumale. This is i daoBk 
skin infection that Is usually very dbtrasiq 
to tho patient Developing as a small pspok 
and followed by ulccratioo, it spresm ova 
tho entire genital area. This cooditioB b 
limited almost exclusively to rnemhen d 
tho Negro race. Tho etiologic fa tie 
Donovan body Diignosis depecos oa iewr 
onstration of these b^cs. The nnear is best 
stained by dther Wrights Of Giraoi 
method. Tissue biopsy is impoftaal ia die 
diagnosis of this lesion Good surface sxDoa 
aso difficult to obtain because of the hrp 
amount of cellular debris that Is pr«*s<- 
For this reason tbe bodies are more easih 
seen in smean from tissue or m xisixi 


occur however the frequeno to both pri 
vato practice and clinic practice has dc 


oreoiod market^ mth the appearance of 
cbemotberapy Toe urethritis does not pUv 
a prominent role In the over-cIl picture of 
tn/cetkm In the female The female urethra 


ii short and in most patients there is a 
tendency for spontaneous resolution of tho 
tofectioo of the urethra TrigoniUi, howev'cr 
may be penlstenL On tho other hand, the 
drainage of the Skene s ducts U uudequoto 
and persistent infections ore common. At 
one time It was necessary to deitrov these 
ducts by the use of the cautery However 
with the advent of bactericidal drug* the 


sections. In treatroeat, good remits folk* 
the use of Chloromycetin and Tcrramycta. 

Lyraphogranuloma Inguioak:- This ofr 
dilton IS caused by a virus. The lesion or- 
ally develops os a superficiil ulcer 
^ moltipJe ulceration snd ingulaii sdeofl^ 
The spnLd of the infection is by the 
phatics Dlaenoslically tho Frel test fa »■ 


results are quite different 
CharuToio. Dneroys bf 


Chancroid. Dneroys baciUuj causes this 
uleorative leitoa it is sometimes called a 
dirty chancro or a soft chancre The lesions, 
uru^y multiple and very ragged in appear 
ance, have a purulent ulcerative surface 
They are soft and not todorated as in 
typhilii edema froquentlv is present if thev 
are oo the labia majora. A characteristic 
fesJure of the disease is secondary inguinal 
lymphadenitis Frequently the lympb gjands 
suppuratB and form toguinol mbteesses 
•These are known as buboes 
The dlagnosli can be made by omears of 
tbs lesion with the detoonstration of a gram- 
nettattve, short, coccus-like rod. The mioro- 
frequsnUy appear in pairs or 
^^^JnsTCultures are used^^ most rt^ 
liable, tte. 


ht Greenhlatt. Is useful to cceffirm tl» dtag 

the initial lafection. 


loma inguinale sulfadiazine has b«o 
stand by Tcmunycfii, Chloromycrtin » 
other wide-range antibiotics are more fat' 
(lueotiy used at the present time. 

Syphilis. As to tho male the pnroaiT « 
Sion of syphilis ia the chancre In the 
it is roost often seen oa the labia. It Is nia 
hard and nodular in character It is u»^ 
tingle- however sometimes there may w 
kii^g typo of lesion. The chancro is w 
commoniy seen in the female as in the 
because of its relative painlessness 
inacceasfbflfty of the female vulva ^ 
sooal inspection The diagnosis is mso*^ 
the dartfield examination 
logic tests are usually positive walhm tw 
to three weeks after a prfraary lesion occ^ 

The condyloma latum, the fist, 
papule of tecondary syphihs. Is 
It appears sHghdy elevated, but with 
surface that Iraki grayish and necrotic. 
Icsioas are moltipie and may involve 
small area of the vubm or oo the 
they may tovolvo the entire vuba ^ 
neai region. The tertiary lesions of th® ' 
have seen \«y rarely in the 


years When present, they consist of 

. « — /-h sre nr- 


sive gumraatoui ulcertti- 
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rvmptom The pojtv thin ikin frequently 
dc\-e!op* infection. The rciuh ii a aetxmdory 
condition known as chronic atrophic vui 
vith At time* this condition may become 
acute wth redness, teodemess and edema 
of the vulva Lcukoplalda like change* may 
develop 

There are two types of leuVoplalcia- 
atrophic and hypertrophic Hypertrophic 
leukoplakia ii characterized clinicallv bv 
elevated whitish, parchment like area* with 
a tendency to Biwre formation and infee 
tfon Pruritus dvsuria and vulvar imtation* 
are promineot mnptom* of this ctmdition 
Micro*copicaBv there is on increased ker 
atlnizatioa of the surface of the ^juamous 
epithelium with an increase of cellularitv of 
the basal Livers and \vith pronounced In 
\Tiglnation of the rote pegs into the under 
lying tissue Mitotic figures are common and 
hvp^ctivitv of the cells u of frequent oc 
currence In the atrophic form there is a 
thinning of mucous membrane and a loss of 
collagen in the underlving stTOfua 
Of groat importance is the relationship of 
leukoplakia to coxcinoma of the \-ulva. It ha* 
been stated bv some that one half of all 
case* of carctnotna of the vulva arc preceded 
by a leukopkkic v-uMus The theropv of 
leukoplakia varies \s-kIcK> The usual patieot 
wiD i^te 8 largo number of different bme* 
of therapy whlw ha\e been tried In her 
particular case Thev include use of various 
salves, otntments dv'Ci and s rav In gen 
cral, these therapies have not been loo satis 
factory In some of the patlmi* with nn 
atrophic type of the disease the use of 
estrogen creams has been of benefit Recently 
the advent of cortisone ointments has im- 
proved the results in some of these patients 
On the other hand, the usual course con 
fists of multiple forms of therapy followed 
in thno by vulvectomy In most subject* 
vulvectomy is unnecessarilv delayed and fre- 
quently cardnomttouj changes ore present 
before It is performed The patient* fear of 
mutilation has much to do with thi* doUv 
Fortunatdy mutilation is not nearly as great 
as expected and the cosmetic result Is gen 
erahy well accepted. The relief of the itch- 
ing and irritation 1* so great that the patienU 
readily accept their postoperative *tate* and 
are well pleased with their opemtiont. 
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\n fncompfcJc /ruriurc is ojk In sshtch Uic 
rootlnuitx of tlw Ikhkj Is nnl) |urtUll> 
di^^^k^L Thcio arc saridicL A /mure 

fmdure U one in uhleh there Is a crack 
portiiU) Umwgli tlw Ikuw T 1 \U uu> \m 3 

other lrani\'crMJ or loticiludlruL \ tie 
prcMcd fmdure nus InvoUsj onl> llu: milcr 
Ublo of Iho skuU not paisln^ comnIclcl> 
throu^ the hone A Inillct wwiwl nus 
create a itunciurc frodurc without a IkciL 
MOSS the bone \ proutick fracture U one 
which lias occurretl from nurlol iK-rwIlng. 
n that the booc b ktUioletcd on tlw. omxx'x 
lide, but renulm iolact on live ctirtcavo side 
Hke a ij^lCTcd branch of a grem tm. 

A compidc fradurc U one In wlikli tiu? 
eQliio continuity of the lx>nc ii t!lx*id(xl Tht 
fracture Um. if ilnglt may be IranxxcrM 
obbqoc, spiral or even Icnigitudlnal ami 
often there b more than one line of fradurt 
A comminuJed fraduro is oiw In ulilch tlicn. 
are two or more Lines of fracture which 
dhide the bone into more (lun two fra^, 
nusts. At a folnt, thb may be a combination 
of « transseno anxl a longitudinal fracture 
producing a T fracture or a combination of 
two oblique fractures producing u V fnic' 
ture. An fmfiodctl fradure Is one In wlUcli. 
with or without lateral dbplacmKmt tlie 
Ermn- cortical booc b telescoped Into tlic 
softer canedbus bone. Thb occun rurticu 
biiy at the oeck of the humerus and of the 
femor A compression fradure b om. in 
two opp^le surfaces of tlw bom. are 
drivai closer together than oormol Thb 
^isially b noted In cancclkmi booc with 
cociiacrahle floe comminuUoa, often result 
^ in a definite diminution in the area of 
boDo shown in the x ray picture os in frac- 
tures of the v-ertcbrac. A sprain fradure U 
• in which a small fragment of one 

the bones has been pulled off usually at 
the site of a ligamentous attachmenL A 
fraduro b one wlUdr occurs 
apparent competent cxdling cause 
jwetty sp^ldng, Jt b Dot spontaneous as 
toe break b i>ccessarily caused by trauma, 
nw though thb b sUghL It b usuaUy found 
I bone atrophy osteogcocsb 

^perfecta or genend conditions oScctlDg 
A poihoToglo fradure is odo which 
«curs wl^ut appOTttt competent exciting 
at the site of local disease of the bone 
fragments may be 
r.-^?i “5tdar longitudinal and rotary or a 
of ,yi«, Tb, dUplace- 
®^faterfere with the proper tod. of on 
PostarioT angulation produces 
11 Jenown as dbhing. Longitudinal db 


placxnurtU uuy produce shortening of an 
extrLiiiIi) cdled overriding, or It may result 
in M-iuration of tlw fragments as seen In 
fractures of tlic jutclla of olecranon or in 
averpull in the use of traction. 

V fraduro b dcscrilxxl as l>tlng located 
eWlter in the shaft or in the extremities At 
(Ih. ends of the Ixmcs tlierc b u further 
di'\ii9ialion aixordhig to tlw anatomic part 
liroLen t g. surgical m*ck. InlKTosIly con 
dylc head or articular fraduro or epiphysial 
sciuration \n articubr fradure is one in 
which tlic fraduro lino mni across tla; at 
tachinent of tho joint capsule. An Inlra 
articular fradure lies entirely within the 
joint An epiplwsial se^paralioa b a fracture 
wldch poucs wholly or in part tluough the 
ipiphysial IItk U is often unreengnlxi^ hut 
b ^ great importance because bony union 
of the cpiphvsb nuy result with arrest of 
grmvtli A subpcTiosIeal fracture U a com- 
plete fraduro w^tIloul dUplaccme*nl in which 
It b Irclie^cd that t)>e periosteum bos not 
iKvn tom Multiple fradures may bo at dlf 
ferent levels in the sanw bone or in different 
bones. Tlw term eompticalej fraduro is 
sometimes used wlicn nxDvery will be com- 
plicated bc'cause of daougo to artery nerve 
or joint 

Etiology Fradures. particularly of tlw 
clav'icio elbow and forearm, are common in 
children between tW ages of two and four 
years on account of unsteady gait and fre- 
quent falls. Dctwvcn tho ages of four ar>d 
six years, many gre“eniUck fractures occur 
Ivecatuc the bones are soft Between six ojkI 
twelve years, if a fraduro occurs near a 
jolnL there b likely to bo epiphysial sepa 
ration. The inddenco of fractures increases 
from six years on, reaching Its maximum 
between tlw ages of thlrtv and forty years 
that U, it cotnddes with live age of greatest 
activity On accovmt of bone atrophy frac 
turcs of tho neck of tho humerus and of tho 
neck of tho femur ore particularlv common 
in old age 

TIk) inddenco b about the same in boys 
and glrb up to four or five years of age, 
after wfbich fractures occur more commonly 
in males up to forty -five years old. Thb b 
undoubtedly a rcstilt of the more active Ufo 
uod moro hazardous trades of m-iliH Somo 
authors stale that fractures are from seven 
to ten times more frequent among males 
dvan among females during thb period. After 
forty five years, tho number b nearly equal 
fa Iho a lUght pteponderimee 

among females in advanced age. 

Bono atrophy b a predbpoiing of 
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Closed and Open Fractures 
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mtdkai profaukm end the IsUy to the tnany faceit bt the surgery of trt^ 
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A fracture is the hrcalang of a bone or carti- 
lags oxually resulting froca ct t em al violcsoce. 
Injury to too aoft parts overlving a fracture 
ii an aJmort invariable part of the iofary nnrt 
always requires conridemtiom 
Vaiietie*. A closed fracture is one in 
which there is do c omm u nJ catkio betmjen 
the booe at the rite of fractm^ and the out 
■’ t there is no 
or mucous 
Bie in which 
een the site 
air through 

Pi£E 978 


an opening in the or mucous membrane- 
This may ha\’o been caused 
within or from without. It is 
an overlying u-n nnd not to communha^^^ 
the firactufc, this then being a closed 
ture, although it is peferabla for 
of treatmect to conrideT xt as ‘’P®' 
open operatioD Is performed on a 
fracture on open fracture £1 
the unbretLen thin and soft part* 
away £u a closed fracture an opa fractDre 
fflay be producbcd. 

Fractures may be incomplete or cofflpreic- 


Ide air Usually thU means tna 
fy^jying wouM of the skin 
ncjXanc. An open fracture is c 
jjgje, i, a commirmcation be^ 
S the fracture and the outside 
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menu bul if it ik "P to it olnliMU 
tlul the jpHntinn ulll rjrcl\ U ihiuu h) a 
ph)-vlcian. SpUntmg iniut Ik consldcrctl m 
oii]\ a rm^ of aiding trjnsiMwtatlon not 
a port of tlw* tloSnitc trratitunt of !lu? frac 
turi The phwieijn must Ik papariil to 
imtnict llw puWic on iIk nwKt t-ffi-ctlvL 
DuniuT of IramptHting a p-ilii-nt ujtli a fr ic 
turc to Ik pli>sician s oiRcc or In a Ito^pilal 
In geiKTal tlww iralncU ik lU-d Cross 
and Ho> ScooU Inou mori alxng flnl aid 
than must plijjicUiu, kx-aiuo link ri'JiKKuJ 
bilJU has kx-n ac-ccptcd l)\ llu. plivsk-iaii 
Hniii die Injured person amM.** al tiu. olfiix 
or hcnpitaL 

To quote from tu Onl/hK* of the Treof 
men/ of Frnciura isMied b> tk VoKTican 
CoIlcgL of Surgeon* 


Tb« iBjurkt muhinit fruru frjxium Ate nut Itmilrtl 
to tb(»cai.\timog ^ tla- luor ol ihc aesadt la I nwiw 
^Unnpti to me Uw lo^urrd rUrnrut) reus auw ur to* 
ursue ikpUmwat j fraenuuts, ttserruse the Lkctj 
tua of wit rurU, ukI prth-i(M lead ( pmcOatiuo td 
Uw dJo br Uv odk uf the Lonr SuuLu ailditsucul 
tTMou b dim due m Use asskmaAl ffurti i Use bs 
ktiadrr A euo aUnuL b> aa autansulHle Umsk ai 
tofUikj. EuTpt lui Use tsviku vsntsout U*v 
ptacront. Uw onpoaJ bnao tiu> Iw osrrrl) a diglil 
polAtcal tear aad a osdJ coatuMoa of Usr sajfl pafts. 
Mt be li htiprd to hei fn ( and Uv lefl gn « av aod 
Uk fraponiti dsde by caK ulbir Uioa stn(Tituis uS 
Uw periostetoa aad I anas Use aruscIrL Hr falls to 
tbe pound acd> to be pIsLed up and ramed to ihr 
Udessalk »iUi tbe leg daaglns Larv r bkiud scsself 
are Un ood tbe cad of Use buoe c-uaRi ihixnicb tiv 
perhaps the din arsd esro the trouser Me b 
bkl at rtsi %itb a coat bcwaUi hr* bc^ arsd »ur 
J*ndrd b> people amuui to help Sotociioe sre» Uut 
iUi k( b crooked and Ural ^ item rt nut TTv oposed 
*®d tf the bone re-colcn tbe ssuund '»rth a brt nf 
treuwT and tbe dirt of tbe Uixxt He a Ufled up and 
•^nied to a car or ambuUoce Thu tmv aoitscofie 
‘^^rsei the Injured leg sk*h betUr ini>-Trft.t> than 
®®diiutloo and tbe coda of Uw bone are cburac-d 
"i^iad b then bed of lacerated tusues and the cMs- 
onaalam are mcD dnscmmoled ibroaigb- 
^ Uw area During bii rsde and in tbe tiamfer to 
fr * <xident ssard or tbe doctor i office unle*a he has 
nmj carcfuH) rphoted. there b owe loltmg and mure 
Would that tui Irooblca ssete osei but too 
rfrjk »ad stwy cootmoa. Lack of ui&vat pro- 
be U lifted to and from Uw s-raj table jrwl 
Mfr b beb* anewbettzed renilu b still more tojuo 
, Uia euettrated pkture siith a sunilarlv 

“Wfr man mbo U aDossed to lemab sshcre be u 
« pnrwr iplkit can bo appbed, or at least oolil 
«n base varseon o pull hard on hu foot a» he la 
“frS bfrd and cairscd, ssboae ciammatwn b ihor 
tfrly carried cait, and sshow treatment u 
but blUe ad d itlopa] injury Tbe dil 
,V.l^ in ibeso te.o caaa aj regards penod of d»- 
usd tmoum of permanent funcUona] dbtiub- 
“^bgreat 


■’rindplo of But aid (1) K lujplcioui 


Ilut a fratliUL i* priKciik rc-iKk-r cjrt as for 
a fricdtrc (2) c-ombat an) Lslstlng iltock 
(3) asoltl tKcr) unncccisar) manlpiilalioria 
< I) proteti aiu cabling wmintl Ir> iht bcil 
HKans av lilahfc (5) spllnl Lffcvibch I>c 
forr Iruispmling ik p.illcnt sskTcsor 
fniiml aixl (0) IranspnrI carcfiilh 

Tlx mitiri’d iKTson sltotild first be txam- 
liHxl rapitUv m ortlcr lo atlcmpt to dL-tcrmimi 
uklkT k is sirkiusU hurt Tlw tlolhlng 
iisiialK doe's jiol nixti lo Ik rt*mo\fd In 
itaniining a paliiml tr> lo Icxn all parts 
tkiruiightv costTttl ctct-pl tk part ssliich is 
actiullv king eviimafil at tluj momt-nt One 
sIhmiIJ deptmd on pain, loss of function or 
(UformitN for Uk ctnirgcTie) diagiXJsb of 
fractun and should rare!) If cstr tj) to 
uhtiin crepku* of l^lsc point of motioo. If 
the patient ihinU Uut he felt a bone snap 
for enuTgencs purposes one should be satli- 
fied uitli lus nbtor) and not attempt Co 
prose tk diagrunu on Uie strci't It sus 
piciom tlut a fracture is present alvsa>s 
tnat tk patk'nt os If the diagnosis of frac 
luix iud kxT) eoofijmcsl. 

Tlte saving of life comes first and the sa> 
Ing of limb second If tlic patient Is m shock, 
tills demands tnatment before oovthiDg Is 
done for tlie fracture There is no use In 
splinting a Ilnab corefuJl) while neglecting 
lo treat siiocL from whi^ the patient mav 
Ite dv-ing On tlie other band, traction on a 
extremtt) mav be the most effective mr-in 
of combating shock. If morphine b available 
and tlu. Injurv'd pcTSon b In pain, its admln- 
btratlon b freuucntl) tlte first and best trr-at 
mcnl for ihocL It allaj-s pain and tltcrebv 
({uk-ts tlw patients naUcssness. The bodv 
Iicat must be maintained bv sufficient cUra 
twering 

If a wound b present which possiblv con 
□ects witJi a fmeturv it siiould not be 
waslicd. \ sterile compress should bo placed 
over tk wound preftrablv without the pre 
vious application of anv antiseptic. Blreoing 
should bo slnpiK*d It b rare tkit thb ainnot 
be done mtii a firm compression bondage 
Tourniquets should not be used untiJ com 
pression has proved of no avalL Death has 
been caused b> an improperl) applied 
toumiqui-t which allowed some arterial 
blood to enter tbe part and only shut off 
the vTDous return It b common to see all 
bleeding stop os soon as a tourniquet b re 
movTxL NVhen a tourniquet to be ap- 
plied It should not bo removed until defini 
tivc shock therap) has been instituted. 

Do not attempt to replace the fragments 
in an open fracture which has projecting 
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frochixe in old age, from prolonged lack of 
uso oi in patients with paralysis or on 
kslosed jotnti and in thc^ with general 
paresis tabes and syringornvcila Osleogcnc 
sis imperfecta, or idiopathic fragilitas os* 
sium Is an InlMrritcd tendency to spontano 
ous froc-hirc Generalized hone conditions 
such as riclcts and osteomalacia and lo- 
calixed bone dlscawj such os sarcoma, met 
astatic carcinoma, destruction of bone to 
acute oiteomveUtis and bone cviti arc favor 
able to the occurrence of fracture 

There are three caciting causes of frac 
tures— direct violence indirect >”1010000 and 
muscular action 

A fracture by direct ciotence U one to 
whkb the bone is hrolen imnkcdlateK be- 
neath the point of impact Injury to tho ioft 
parts always accompanies die fracture 
which is quite frequently open. The Unc of 
fnseture usually Is trunsverso or slightly 
oblique and u often comminuted- The com 
mon example at preaent is found in a patient 
wbojo leg has been run o-er b> ilw wheel 
of on automobile 

A fracture by iiuilred tioicnce b one to 
which comprestioQ or bending is exerted at 
a distance so that a bene gh'ci wa> at its 
xveakoit point A typical example of the 
compression action of indirect violence U 
seen in a fall from a height In which the 
person lands on his heel*. According to the 
position of the person landing, he max sm 
tain conxmtaut«sl fracture of the os calcis 
fracture ejf tho lower ettremitv of the bhia 
often with fissure* ronnuig iongitudinaUv 
fracture of the shaft of both btwc* of tho 


of bone which pierces Uh? iUo. The ojerw 
of tho soft parts arc those caused b> tk 
iliarp ends of the fragmented bone. Foe 
hires bv indirect violence occur raudi mt 
commonlj than tlioso by direct violenct 
Fractures by muscular acfkn kt 
common, tho most frequent ciampiei boq 
fractures of Uic olecranon and pildk i 
iudden coalractkm of the triceps or tie 
quadriceps usually because of ao otes- 
pcctcd moement, fractures these bosa 
tramvcncU More rardv a long bw s 
fractured b> muscular action, e-g., the iJl 
of tho humerus when tho person is tluwr*? 
a baseball of tho shaft of tho fanar ski 
a patient with tabes merely rofli cr>a li 
bed T)>e mechanism of fracture roav bedw 
In an individual patient to a comhinatkM *f 
anv h\T> or all three of tho direct ansa- 
Tho comporathc frequency of frsttarts* 
varkms bones is difficult to detomtoc. 
scries of ludi statiitfci ha\'e been puhhsW. 
Including thousand* of eases, but tiej 
uruallj to entire divagreemrot as 
order of frequency This is easy 
itoDcL The usual site of the fracture* **** ■ 
hospital wards is different from that r 
the dtspcTuaries, A hospital in a 
district admits patients with 
are usuoilj to oiher locations than tn OS< 
patients (mm on toduitrid or cm?*®® 
district A hospital with an amlwlance sm 
lee max haxu more lower 
skull fracture* while a hospital 
ambulance ma> have more upper 
fractures because the patients uc 
tOTV All of these factors obviousH acc(W» 


leg, compression fracture of one or more 
vertebmo or fracture of the fcwse of the skull 
Similarly a fall on the extended palm may 
result to a fracture of the lower extremity 
of the radtas the head of the radius tho 
lower extremity of the humerus the surgical 
neck of the humerus or the claxiclc The 
site of the fracture varies both with the exact 
position of the skeleton at the moment of 
impact and with the age of the potlent TIw 
bendtog action of indirect violcnco is well 
jeen in fractures sustained In turning the 
ankle to which the weak point of the fibula 
Inunodiatcly primal to tho external mol 
leolus l« the frequent site of fracture If at 
the tamo tune that the bending action occurs 
{here I* a certain amount of rotation of tho 
hrdv on the foot, the fracture is often ipfral 
Sr dwo rtopl) oblique. F«c^ miued 
bv indirect violence ore len iileh to he 
If « fracOiru •» ft fi mu 
Ihe imido by . £mg™u, 


for the italistical \uriottoas. , . 

There are nn>babl> more 
upper tlian of the low-cr exlrcrolty 
of tho phalange* and rib* are pmhal^ 
numerous FoUoxvtog these xritbool 
tog to place them to order of 
common fractures arc of the kruTT oxtoo* 
of tho radius the region of the . 

mctacarpals the shaft* of the ^ 
tho leg, the skull, tho cUvicio aiw 
humonis „ 

First Aid and Traruportaiioa. 
hcwpital ambulances find aid 
is mere likolj to be rendered by ) ^ 
than phvilcians, la iTua> u 

tho criticiii part of tho whole 
Is noceisarv to know the prindpta w 
aid for use while serving os 
goon, but it Is of oven greater 
to bo able to guide and inxtract u>e ^ 
public. “Splint cm where tho^ ^ 
properly the first prior frartou’ 
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t]» tomct^n^c^ unrccugnizcil iIuh 

Iran an> otlwr Injury If llw Injured pt-r^ 
cociplalm of pain In l>b IwcV it mj> Ixi that 
hij bid. li brnVen If Iw ctmiplalnj of pain 
fa hb Dcd, lie may have u broken neck. Do 
Dot lift an iDjured tvnon or hb Kcail until 
be has tolJ you whether l>e cm mo\t3 Ills 
legs Of Encm. If he cannot mtn-c hb legs, 
he has a broien Wck U lie cannot ino\-o 
hb fingers, lib neck may Ikj broken In either 
faitanco tile spinal coni b injiuTtL If the 
patients bod\ b l>cOt while ho b bdng car 
Tied fa the former InsloiKx or if hb licaJ 
b bflcd so as to give him a drink In tlw 
latter instance the Injured spinal cord H 
faesitahly ground between parts of the 
broken spine therebt destroying any useful 
mmunt of the cord which jruy lu\c cs 
caped injury Do not allow the injured per 
son to sit up. If a fracture of lire spine may 
be present and ibo victim b unconscious, 
han^ him os though hb neck were broken 
For the patient with ixTssiblc fracture of 
the dorsal or of the lumkir region the un 
deriyfag prindpio of hyperexteosion should 
be observed fa rrsoving and IransfcrTing him 
from the site cf aeddent He sluuld Im cor 
lied face dowTiw'ud on a rigid sup^sort 
WTserever found, the patient should be 
slowly and cscnly rolled osrr so that lie 
resb on hb abdomen on tlib rigid support 
One of hb forcannf should be placed under 
hb head, whkh b turned to tnc sklo as in 
the Schifer resuscitation method Whenever 
the patient nnist bo nwvcd at uU bc*forc tho 
ligid support b obtained, bo mav be rolled 
®ito hb abdomen on a sheet or blanket 
Thb sheet may then be lifted bv two per 
one at each end and the patient cor 
bed prone In thb improvised hammock 
In ease of possible fracture of tho cervical 
vtttebrae, gently sUdo the patient lidcwbo 
®tD a rigid support so that be rests face 
''dth the arms at tho side. Never till 
^ b^ fofWTird. No plUow sliould bo 
under the head or ircck Pillowi or 
f*®-°jhagi may be placed each side of Use 
to prevent rotnticu. 

The Injured person should be tnms- 
w a rigid support lying on tho bad. 
U t^ Injury seems severe, tho thighs os well 
“ ™ le^ should be tied together Tho 
of the thi^ and legs should bo 
naturally asiurned. If enough assbtaneo 
the n«*ssaiy material ore at hand, a 
bjj placed about tho pdvit 
bTappUed opugl, but 

^xticwiities. Tbo only eSectivo and 


udvisahlo method for transporting a patient 
with a fradiiro of tho long Ixmcs of lire 
lowiT extremity b by some form of traction 
fixation Tlib rct|ulrcx tlic use of a splint of 
llie TlMinus type so tlut pill b cxcTlcd from 
fixed points alwvo and below llic traction 
rcTTulning tlic same wlutcvcT the position 
of the limb Of splint Overriding b charac- 
Icrlstic of lliest fractures and there can l>c 
no generally efrettive immobilization wltlr- 
oul traction In addition, traction relieves 
pain and sltock ami prevents further damage 
during transportation The traction fixation 
splint sltuukl Ih. applied if tJu.TO b any pos 
UbllUy of fracture between the lUp Joint and 
iIm foot uo matter whctlicr llio injuries oro 
cloved Of oj)cn 

The full ring Tlionus s^lnt con bo used 
More generally applicable and advisable 
splints of tlic Tlnnus typo ore the kcUer 
Blake lilngcd lulf ring splints Tlicso should 
bo applied wlurrcvcr tluJ patient b found 
withiMt dunging hb position 

Then are cerlain stamiLmls that ore x>cccs- 
son In (he application of (hb ecscral 
mctlrod. It docs not make any diUcrcnce 
xvlut partleular procedure U used so long 
os one appredalcs what rrmst bo accom* 
plblicxl. In (he use of traction there are six 
requirements. There must bo some adequate 
form of bitch and it b neexssary to protect 
the port beneath tho hitch so th^ it xriJI not 
bo injun-d- The traction hitch sliould be ap- 
plied above tlio ankle or wrixL There must ^ 
some means of increasing traction by twisting 
so that the desired pull b obtained The 
extremity being in traction must bo sup- 
ported. One must nx>t depend merely on 
traction for the entire support of the limb 
Not only must (lie extremity he supported 
from below but lateral movement must 
be prevented. The whole splint must be 
suspended so that the heel will not, oven 
for a moment, rest on the ground, the floor 
of the ambulance or elsewhere 
Take for example a patient with a pos- 
sible fracture of the shaft of tho femur The 
patient b covered with blankets Morphine 
b administered, if available, under medical 
supervision Tbc foot with or without the 
shoe on, b grusped firmly by an assistant 
with both h^ds placed laterally Gentle 
steady firm traction b made in ^ aiU of 
the extremity Manual traction b maintained 
until splint traction b eitabUshed- While 
traction b being made, tho whoLj limb b 
slowly lifted several inches from the ground 
The half ring ipUnt Ii rilpped from tbo outer 
•Ido beneath the eitiemity Tho ddo bon of 
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pitiait niiul be operated on 
^ up the ™md. It i. toport^Tto 
>lull ararapooy the ptUfSTIhlt^ 
W W been expa^J, jn 
the treatment bv the nert phydctm * 

B materia^ mt avothSle to „|to, Ua, 
fract^pro^ ‘'“P«aentd^TOt^ 

lifted teto tie to nutomobilTiSd rah^ 

to a doctors office or ittspitd. It 1» far 
better to cover the patient adequately and 
let him Uo OQ the grouDd where h© wa» 
found until bo can be splinted and moved 
In an ombnlance. If it is nccomry to chontio 
hij portion at all before iplindng, in the 
instance of an eitremltv fracture, pul] ihould 
be exerted on the infured part while ho U 
being laoved- 

Spcdal Indications m Indiridual Ftw> 
turet Lower faw Try to bring the pa 


Went I lower teeth against the upper trdi 
gently App^ the center of a nanw hod 
oge under the cJi/n. Pqu nfw> esxl ww do 
top of the bead and cron the two <*nd* licnc 
tying them U^tly at the base cf 
ikulh the crossing being on tbo ddf 
iujjmed. Do not use a four taSed bondi^e 
Clavicle scapula humerus mjtd 
® *hng to support the upper ertremiT 
^th the elbow flexed and a body rwntbe to 
diminish movement at the shoulder D 
Forewnn u-nrt end hand. Padded 
of \vood or heavy cardboard will suffice h*' 

trunsportatiom 

^^f***^^ If the mechanism of injury is wd* 
a fracture of the spine may ha^'f b'®' 
poduced, transport the paHcot as tbougb * 
fracture had occurred, even though do ob- 
jective signs are discovered in a corsno 
®*‘^«dnaUoQ, Death or permanent di*shlhi> 
xesnJts more commonly from improper tran^ 
of the petit, a harture cf 
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bc*H 5 . 10 to 30 CT. of a 2 i>cr tntt 

koJullon wifBckut Tlw at tlio iHc of 
dic nci'dlc puncture niuil Ik iwciwrcn! in iIm. 
jjtnc wa\ oj for an) opiTJlitiR ro<nu pn>* 
cedure, Tbo nctxllc Is irucrtLxl at a point 
ckw? to Ok* frachirc site iIk* plunder U 
withdrawn sHkhO) until Mood apiKon in 
the s^Ting^‘- (IiL \ovxKaln is tfau in/csirti 
RrUutlon is luualK ol)lalmtl ullhfn frmn 
two to fisc minutes llnli*ss tin inliTlIon U 
Into ths iKTTUtoiiw os j>rosx*d bs blood in 
the springe it is rarcK succussfuL It is a 
staple iHocniurc. \o extra um*stlvctisl is 
requin'd. Tlicrc ts ikj stnigjji and tons* 
qaentK rw danger of futlluT displacement 
of the fragments cItbtT wliik tlic ancsl!u*sia 
b being induct'd or during rrtosm hiir 
thermoTL the patient can cooperutt in iIm. 
application nf splinb fur example bs sitting 
Dp for the appucallon of a slimildiT splca 
Tssx-ntx four liours after a frac-turc is sus 
tained, the blood Is fRxjucatls coagulated 
diffusion of the anialhctle doe* isot occur 
and rw rcLuation revulls. During the first 
risenh four Itours (Isc ancvtlHtlc is (|ultc 
uniforml) suctossfuL The cnK otluT con 
train dkatkm is Uic occasional danugi to a 
large \c»cl or nerve b> Uk rsccdic Its ust 
is indicated in all simple fractures of on 
atrermt) If more than one born Is broken 
iojcctfoQ wifl bo rcriulrcd at cadi fracture 
dta The relaxation usually lasts from one* 
half to thrcc-quarten of on bour and gixTS 
nrffident time for the phxiician to reduce 
the frAxturc apply splints, take a roentgeno- 
gram and If the position is not salisfadorv 
attempt rcducticn again svilbout further in 
Jettion of the aacstlidic Mcantimi the 
patot is awake and coopcrallxe Local an 
'^hesia can rardy be used in children It 
JnouJd Dot be used in patients with open 
uactujtx 


Two other forms of regional anesthesia 
f™used, nerve block and ^Id block. Nerx-o 
or plexus block, requires considerable 
and practice. Bmebia] plexus block is 
®^ceileit ta ease* of fracture of the bu- 
does not demand sx>cda] 
but does require a considerable amount 
Both of these forms may bo 
«oployed for open fractures. 

Mesthesia has been used in pa 
Erik-r I for a great many x-euis. 

NlhT>, ^ ^ lo®g procedure 

oxide cyclopropane Vcthvleno 
cediin.^Jf?’ ^ suitable for short pro- 
UoTL All complete relaxa 

aStlwi ^ presence of a skilled 

IVhen the fluoroscope Is used in 


cuiincttiun uitb rLductlon tluTc Is too iniitb 
iLinger of Ignition of tlio ctlwr xapor or of 
cyiUipnquia or ethylene to pcmiil employ 
iiK*nt of such oncstlictlc agents Cas-oxygni 
b less ilajjgcToiis from tills point of view 
Ihi( Us administr ilkin Is dlificiilt in a dark 
riKiin 

Spinal mesflteiia Is cxcelJenl In eases of 
fracturi’s of tik lower extraiiitles From SO 
to 100 mg of Novocain infected beneath tlw 
dura In (Ik foiirUi lumbar IntcTspacc will 
iiMuIlv give ctunpictc relaxation for un liour 
Intrasc-nous ancstlktics arc used consider 
abb portiLiilarly Pcntutiul sodium. It is 
lH*st glsen In small doses npcatcnl if neev* 
son with skilled observation of tlio patient 
Complete relaxatiun is liable to Iw uccom 
panied b\ dangerous respiratory depression 
In tlk late Inatnu.’nt of fractures, un an 
estJtetit is sometimes advised when it is 
tlwHi^it necessary (o manipulate joints und 
briak up adlksions Tills is a dangerous 
proctdufi and should nexvr be resorted to 
until everx otlier mctlKd of strctdiing has 
foiled 

0]>cn (ConnxHinJ) Fractures. The baste 
principles in (Jw management of a patient 
with on open fracture arc us follows treat 
mcnl of sJwci and hemorrhage proplixlaxls 
and trvatnient of wound infection accurate 
reduction and complete immobillxation. In 
actual practice these tluoc arc owocialcd at 
tlw same time and disaster may be the re 
suit of neglect of oD> one of them If a 
tourniquet must be used, U should be ap- 
plied US dost to Uk. wound proxJmallj os 
possible since gonpcnc nuy result Intermit 
tent release of the tourniquet ma\ result 
in profound sliock. 

Trcatmnil of s/iocA ami hemorrhage 
Sltock und hemorrhage arc frcqucotlv grave 
and attention must be devoted to them first 

Morphine is always indicated for pain ex 
etpt in head Injuries but onK in the amount 
necessary to control pain In the Instance 
of multiple injuries including the brain, it 
may still Iw given If accompanied by cof 
fcinc- 

Dodv temperature must be maintained m 
some wav but this must be done with judg 
ment and tlw patient not kept bathed In 
perspinition, with loss of body fluids. 

In roost mstuncca q pressure dreising Is all 
thot is necessary to control bleeding. The 
tourniquet has been grossly misused. An 
ineffective tourniquet has often caused serl 
oui loss of venous blood, which ctsose* as 
•ooo os the tourniquet is rerooved. 

Tho major funcHon of traction BlaHon aj 
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iho jplmt are placed in ihc median bori 
isnUu piane of ihe thigh vo that the ring 
rats acaijut the tuber uthil Tlw? ktiap is 
buckJeu ox-cr the anterior nirfatt of the 
thigh The lower end of the kpltai rckts 
agaimt the body of the askhLint ubo is still 
applying traction The anklo reUoo ti pro- 
tected D\ cotton wadding ctr tW shoe A 
traction Viitch Is applied— an army (mctioo 
ktrap or moilin banaam about tike ankle or 
adbwve plaster to tKe leg. The tractfon 
hitch is fastened to the end of the splint 
and traction is inacosed bv a Spanish w*ind 
lass action with a tongue depressor and ad 
hniN’o plaster cor a long nail The truniul 
traction U then released The extremity is 
supported in tl>e spUnt bv means of muslin 
hammocks and clips applied before the 
splint is put on or b\ a w^do cotton bandage 
wrapped from below upward about Uw ex 
tremitv and tracbon ban after troctioti is 
applied. Lateral movement u prevented b> 
turns of muslin bandage tied above and 
beknv tho knee in the former instance ( Fig 
2 ) The «id of tho splint is suspended to 
the stretcher bar or to the roof of the am 
buLuicc A foot piece Is advisable if trans- 
portation is to be prolonged 

Iq hospital practice a traction spltnt 
jhould be appli^ iramediatelv in the emer 
genev room, if it has not bocn d«ae before 
Tho patient is UansptKtcd to tho x ray room 
and to tho xs-ard >vith traction on The rc 
nKTv'al of the patients clothes is supervised 
so that if traction must be loosened, it is 
maintained nunoallv until it tan be reap- 
plied. The traction splint is kept on until 
SJeT^tiait is In the operating room and 
^ pHpr dw anesthetic 

y a Thomas splint is not available for a 
fracture of the kovTT rt mutt be 

.mrerfeted that onlen manuiU traction ia 
oaon— i. Ava>, 
of tnonMtog t^ 

Former!) kfflg. tide wooden ijilinU 
^ ft ran t 

were 


foot for fractures of the hfp and thighld 
these aro difBcult to apph and probdah » 
more harm than good It li prefciiWo asp 
to bind tho tlii^ and legs together asr^ 
the uninjured log as a splint 
For a fracture of tho patella, leg « f“ 
a pillow which is draun firmlj **^^’“^** 
part in its proper relation is fairb 
ton A paddea posterior wooden spto ” 
sumco for patcll^ fractures and 
wooden splints extending from rak wlff 
foot mav be used for leg and onkk 
For all fractures of tne foot, 
firm material which keeps tho be^w* 
from touching an> objert 'vtU ^ 

Jt U important to remember tlwi t» •Jr 
of first ala and transportatioQ is * g? 
tor in the ultimate recovetv It 
stated that in World War \ the 
of gunshot wounds of the fcnwff 

duced from 80 to 20 per cent b> the rOT 

use of the Thomas splint " 


be cooperative in ur^g the 


t these nwtl«xU of transporUtke 

- Fracture dew' 


insisting, a* do tome, that titf 


not be touched until tlw patient r 
doctor I office or tho hokplUt j 

Anes<hcfia Wbcnev’cr any chang® 

.1^., ^ fmffmpntl is 


catod, an anesthetic should be ^ 

insures rcU’catioo of mustdes ana . 

surgeon to bo free to do ''batevw 
necessary Because one beUev‘« ^ 

Hon will be easy this does not ^ 

to use an anathetia Even if it b 
obtain a perfect reductloa 
more damage to soft parts is 
as a result of the resistance « 

musdes The patients sUtement 

stand tho pain is not of but 

anesthetic is not given for ^ 
to relax the mus^ ar^ 


TO relax tne musvici . 

replacement of fragmeoti In 


Local anesthesia is tho l^t. {be 

an infoetkm of Novocain direc^ fL^tared 
V. I nf the bactw^ 


^ juiUa to beyoadtho hematoma around the endi^ the 



085 


Tni-vTMi-NT o^ Ciosia> wd Oiln Tiiactiihls 


hooa, ^rum 10 to 10 cc of j 2 [Mr mil 
volulkm b MitRdi-nl Hil >Un at iIhj fcUc of 
the rHx^lIe iHuicfuic miivl Ik? pri iviri.nl l» tin 
uroc wav os for anv opcralUm nxiiii pro* 
cnlurc Tlio needle i* Invcrtcnl at a ixihit 
clov to the fractiirr kite- tlir plunRer U 
wltl^au-n kllRhtK until blood ap|Karj In 
(he ijringc*- f/k? Noioca/rt l\ l}n-n inlrxitt) 
Reliution b uuialK obuininl within fniin 
two to five minutet Unlov tlic in|rtlUm Iv 
bto the licmatoma av proved b\ blootl In 
the k>Tuigc it b rarely vucxevvfnl It b a 
ilitiplc pnxrdurc No i vtra am'itlu'tivt b 
rcqulnnL Tlunc b no itniydi ttmM 
qucnllj no danger of furtlur dlvpbcetm'nl 
of the frapncnli cilhiT wliffe the anesffK*iij 
U being induced or during recoverv hnr 
thcTTijorc the patient can conpcrati in iIk* 
apphcalion of inllnti for I'vample liv kitting 
up for tile applicatinn of a kUHildte vpua 
Twent) four hourk after a fracture Iv kus 
tained the blood b friTpinillv coagulated 
diffusion of tlu. aTKatlK’lic dcKi rug occur 
and no nHaulxm roiulti During thi first 
twent>*four hours, tlu. ani'kllK-tic ii (lultt 
nnlfonnl) ujeccivful Tht onK otiu r con 
baiadicaUoo Is Uit ocva*lonaJ danugt to a 
arge veud or nervo b> tlic nivdlv lU use 
b indicated In aH riaiplt fractures of an 
®lrtDiit) If moro than oae bone is broken 
tDlcctloo will be required at each fracture 
The rclautlon muallv UiU from one 
half to ihrmMpiarteri of on Iiour and gives 
*||®dent time for the physician to n.*diKt 
the fracture apply rpllnlj take a rwotgemo- 
gram and, if the position U not satbfactorv 
^empt rcsluction again vkitlkoul further in 
jccticn of the anesthetic. Meantime tlio 
patient U auiiko and ctxjpcralJvv Local an 
can rarely be used in children It 
bo tmd in paticnti with open 


other forrai of regional anestlK?slfl 
nerve block and field blocL Nerve 
«Wii block, requires coniiderublo 

pr-ittlcc. Bracliial plexus block is 
^cDoit ta eases of /racture of ilw J>u 
dm block does not demand spc*ciaJ 

does require a considerable amount 
'‘?***hcUc Both of Uietc forms mav bo 
'7Jo>ed for open fracture. 

‘f^thcjla has been used in pa 
EtW 1 _ba *aurcs for a great many yean 
NlhT«,. P™®Ted for a long procedure 
orido, cyclopropane or ethylene 
cedoH^v!^ ^ »uitablefor short pro- 
boo All more complete relaxa 

anevtJvrHrT^mfL ^ ^esenco of a skilled 
\Vhen the fluomscopo Is used in 


(iHituxliun with rcduciion tlierc b too much 
danger of ignition of tlw ctlicr vapor or of 
(■\clopru{vin( or cihylcaic to pcimll employ 
imiil of kiicli anestliclic agcaits Gas-oxygen 
is li*vs tlangcnms frtmi thU point of view 
but its idmlnblnllnti ii dlificuU in a dark 
room 

Spinal am-sriu-sia is ttcclJrni m cases of 
(racluri*s ol tin loucT cxtrcmilicn From bO 
to 10(1 mg of Novocain Injctictl bcwalh tltc 
dura In tlu fo<irth lumlur Inlcrspact? will 
muallv give emnplctc relaxation for un luuir 

Intrawnous anesllKilcs arc uscxl cnmldcT 
ahiv jurtIcniLirly Pentothal sodium. It Is 
liovt givtai in small doses repeated if neccs 
sarv with skilkti olkscrvatlon of the patlcmL 
Coniphlc riLaxalion is liable to be accom- 
panied bv dangerous respiratory dexvression 

In thi late treatment of fractures an an 
t-slIiilU is korm limes advised when it is 
lUniglit m-cessarv to manipulate joints and 
linak up adlirsious. This is a dangerous 
IMwedurt and tJtould ncvxT bt resorted to 
luitil evrrv oUilt metlKd of strotching has 
faded 

0}im (Com|>ound) Fraciurts. TIm? IusIc 
pnndplev in the management of u patient 
with an open fracture arc as follows treat 
mini of shock awl Ikcmorrbagc propliylaxh 
and treatment of wound Infection accunlo 
reduction and complete immobilization. In 
actual practice these three are associated at 
tlkc saim llnro and disaster may be tlic re- 
sult of ncgJx‘Ct of anv one of them If u 
loiirnJquci must be used, it should be ap- 
pllid as clou to the wound proximally as 
possible since ganmtmc may result InleimU 
tent release of the tourniquet mav result 
In profovoK] iliock. 

Treatment of thoek and hemorrhage 
Slsock and hemorrhage ore frequcntlv grave 
and attention must be devoted to them first 

Morphine Is olw-avs Indicated for pain ei 
cept In head injuries but onlv in the amount 
neccuary to control pain. In tlic instance 
of multiple inluries, including the brain. It 
jna> still bt ^VTzj Jf jjcco/itpun/etJ h} cul 
fcinc 

Body temperature must bo maintained in 
some wav but this must bo done with judg 
ment and the patient not kept bathed in 
pcnpiratlon, with Ion of body fluids. 

In most instances a presnue dressing is all 
that Is net'csiary to control bleeding. The 
tourniquet has been grossly misiifed. An 
Ineffective tourniquet has often caused serl 
ous loss of venous blood, which ceases as 
soon as the tourniquet is removed. 

The major function of traction as 
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a fint aid nvamire before the patient is 
tramported is to prevent or relieve ibock 
and Dcmorrbagc Traction on a broken ex 
tmnitv relieves pain by putting muscles at 
rest and it diminishes extravasation by caus* 
ing relaxed fascia again to esert pressure on 
tissues Within it Traction also llndis further 
infiiry due to the churning about of frjg 
ments thereby preventing increased sho^ 
and increased hemorrhage 

Fluid replacement Is necessarv at the 
earliest possible moment. Lots oif plasma 
from the blood not lowered svitolic pressure 
is the early sign of shock Whether whole 
blood or plasma expanders are required 
now been fairly well standardize bv ac 
curate laboratory tests 

Multiple injuries are frequent in patients 
with open fractures Orw must endeavor to 
detmnin© immediately and without added 
trauma or exposure whether fnfurfcs to the 
bndn, spine chest, sbdomiiud viscera and 
kidneys ore present, are a probable source 
of shock and hemorrhage reriuire postpone 
ment of any further treatment of the open 
fractTLire or require first coasiderotfon wbro 
the patients condition will allow onv fur 
tber procedure 

Praphyltixis etui treatfneHt of u^und 
feciu>}t This should commence at the scene 
of accident and should be continued concur 
rently with the treatment of shock and hem- 
orrhage. 

The wound should be covered, if possible 
widj a sterile dressing. The u»o of anti 
septlcs and inigalioas is cootnUodfeatevL 

Traction fls aUgn before moving the tn 
Jured person from the site of accident is im 
portant in the prevendoo of mfeettoa. 
\Vheth<r the fracture is opened from wlthhv 
or from without, the tissues are cootami 
nated. Not to wt the muscles at rest, and 
thcrefoto to allow the fr'agments to move 
about, increases the area of cooUminatioo. 

The wounds of open fractures itre of three 
tvpes and with each of them traction fixa- 
tion b to be employed 

In a typo i wound, if the open fractoro fs 
CHMJ in which there is merely a sll;^! wound 
and if there i* oo known toiled booc inside 
the wound, the traction splint wQl not only 
protect the underlying tistnet but vvdll keep 
the booe from coming out through the open 
fag and grttins dirty or spreading dirt 

jjound in^e , r ^ 

Tn a typo 2 wound, tf the open fracture is 
one whiX has been produced by a blow 


dirty causing cootamhwboo of the wsd, 
the application of tractioo will kwptiew 
taminaling organlijm from boDg qe>aj 
around uoderocath the tiin. 

Id a typo 3 wound, if the fracture it tad 
that tho end of the bone comes out throe^ 
the skin and becomes dirty a more A'fifrji 
decision must bo made. Ono four tiie rodl 
of carrying tolled bone back into tte aS 
parts os may happen under trsetioo. IIb 
lyTio of fracture ii not cottoDoo md Is • 


in|ury extremely serious u regards both Ur 
ad limb under a 


and limb under any circumsti>ces- The pt- 
tiest must be opcralcd upon at the fint ^ 
liblo moment In order to transport the p»- 
ticDt without danger of added touuitt £m 
the fragment of booe which remains ftHii 
tho wound or without added cootsmisMxa 
of tho soft ports, the use of traetjoa ii 
proper 

At first, wounds are contominaled, bb 
infected, and this contaminsdoo is fai 
part removable With laboratory ccoiid a 
iho requiremcnti of tho orenbUofy t pieft 
shock docs not necessitate waiting 
tho optUnuni time before evctfton, dwjs 
bemonhage can be treated and the 
ddbrided all at the sacne time. 
cheTnothcrop) we let aa adwtr^ 
six hours from the time of accidaJt xth** 
which excisioo may be done with aped*’ 
tiDQ of success, ^t the danger of 
is greatly lessened if it can be done ia oee 
Of two hours instead of six hours. In 
instances, when the injured person d«s » 
reach the doctor until b^een ax w 
twelve hours havo passed, e.\ciiion *** 
bo tried, although with much less h^ 
success for coQtamination will 
longer I)o limited to the surface. After h'r 
hours, excision is contratodtoated. 
intervention then must bo limited to 
ing the wound, laying open deep 
and removing gross foreign bodies- ’Ijttfl 
us© of antibiotics from tho time « 
to tho time of operatioo, the pe»iO“ 
which only contamination m»v edst 
fcctiOQ may not have set in has been 
prolongiad in many instances to seveob 
noun or moro ^ 

Unless the injured posco is 
Immuniiod by toiold, tetanus snnte^ 
should be given immediately to all kJ vtw® 


dvere is possible clothing or soil 


tion. Repeating it is to bo coasidawi 


there is any further operative int«^® . 


£jon. tome ihaip,ob|^ wM 


JCettiemlty altd if the »i»rp object no. 


after the firrt week. If tho Injuted pattD 
known to have been immuaiad bv to' 
more than three . ? to 
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0J«x. of Irtaxim lovoUl ilMnild Iki Infitlcd 
d 4\-aiUWL OtfHTrtIsc Irtjmn jJiUto\in 
tbouIJ bo odminWi-ml 
Coj cjDRTcno Rfuni K uvolciv d% J pronh) 
UrtiC. lUbouUl he UictI in diaci 

oo the icoU Miipkinn of llw? prfsnKV of Rdv 
baoDui Infection in llu. wimiikI 
If it b bclic\cd (lul thi r\ciNl<m lus l>cni 
■ftcia TTutic, \iv.t ciTC\\Utnt> dWntfu\wc w 
cooUmhulkm Ku not lKt*n too kc%nc imJ 
ihit ibo gcocral condition of the patiiot U 
good, prinuA cltnorc of tliu wisind uillwHit 
a drain b tlw procedure of cIwUt TliU was 
not Inw unid tltc onlihlnlic I'fJ Hu anti 
hir^ K T muU neser l>c uilnlihili'd for adc 
quale uirgerj Omure nu\ rctpJirc r» laving 
bcbkxu or prinur> split slin gra/U. Partial 
closure with a drain ii not v»nw surgcr> in 
these paticaU. UIkh nirulilloru nulc it 
adv-inble that Uw. wound lie It*!! opi*n It Is 
oftcD proper to do a dclajirl ckuun. after 
seven to ten daj-r if the uuond U tlieti 
dressed for die first liosc oml apiKars clean 
Thb dcla>cd ^uri, docs not include, un 
dercutting of tlie edges of tlui wound. 

\n pocictr should t>c kept open If their 
sUea ut aJkrwcd, to (all togctlece scerctwos 
nay pocket off making ideal media for 
grcwlhofhactcrU-Two to four layers of dn 
gaiEtE act as an dTccthc draio. It mmt reach 
part of the depth of llw wound, pee 
J^dag dead space*. TIk. woemJ must uever 
» padded Ughdy and it slioeUd not be 
®^iied frequcnlK 

XYUhoiit ^ST»sTto\jWia\ivav wva 

®l*r actioQ nu) change the site of contaxnl 
cr infection at any motnenL An un 
Pjsided plaster cucsiscment with or withoest 
®tornal fixation or two-pin traction, comes 
to fumbhing complete Immoblllza 
^of the soft parts In order to prevent or 
inftrtioc, This dota not bKlude a 
by the plaster at tlic site of tlic 
vkhich destroys cvxm pressure and 
edema and stasb of fluid, w-ith in 
danger of Infection 

tewgrocy troctioo eicbion scrums 
drainage of the wound and bn- 
^T^tion have not been adenuate or suc- 
Weedon b cstablbbed the 
scbSrt /*r® ^ OS in tho Cairo of un> 
of osteomyelitis 
aert ‘^'Tcnce-in »pito of treat 

the InfecUoD, one must bend every 
tfcr ftf reductioo and immobiUza 

, the fracture. The two problems con 
separated. 

treatment of 
^ whether early or late, tho 


vinilmiT ami extent of (lie conlanunation 
ami llw severity of tlw soft part damage 
must Ik considered as well as the elapsed 
liiiic More contamination will usually lake 
place in a fracture which li opened from the 
(iiitvide llun in one Uut Is ommed from 
tlic inside but bolli iinrpiestloruuly derrund 
Lveivion Ma|or blood vessel damage may be 
vucU tlut (lie tuct distal to it cannot survive 
11 h. inuscto cumagL may be such that it is 
evident imini’dlalily or at tlic lime of ex 
c-ivion tlut a useful limb cannot possibly bo 
tJtUInrd \\ il)i lliesc factors in mind pri 
itury amputation vluHild sometimes lx. done 
til save life or prevent prolonged morbidity 
with a umIcss cvtrmiily as a final result 

IrrHiote rctiiulton ami tampJete immo- 
6t/imltotu It U uccv'ssarv to save the patient 
from death due to sliock and hemorrhage 
and from death or loss of limb from infee 
tkm It b nixessory also to aim for proper 
union of die fracturu at tho same time. 

Vpplicalion of Iraclion fixatioo at the site 
of acxddcnt makes reduction sunpler In the 
operating room. Traction should be con> 
lilted under all circumslaneus until the pa 
ticut is on the operating table ukI In some 
form even iheru 

Unless iH-morrhago or the tinsn factor 
makes it impossible x ray examination 
sluMild be carried out before cads ion 

In mans Instances, adequato excision will 
result In visualLcation of the lino of fracture 
and perfect reduction can be obtained by 
vigjvt sativss than by paSpaton \\s aexroracy 
is important as rcganls both infection and 
union. lieduction slwukl not be delayed until 
infection is cootrollcd. 

Complete immobilization b necessary if 
excision b to bo effective in preventing in 
fcctlon. If tlic fragments In an oblique frac 
turo uro slipping slightly each iiy the 
likelihood that infection will become cstab- 
Iblicd b increased. Unquestionably imme- 
diate rigid internal fixation of the imgmentx 
b the b«t answer A drv game drain, with- 
out closmo of the wound, mn be used in 
the presence of metrd. Infernal fixation must 
be rigid Tlvb can be accomplished by 
screws, plate and screws, or In highly se- 
lected eases the intrameduUarv rvaiL 

There b always the possibility t^t Infec- 
tion may be spread through the medulla 
from one end of the bone to the other Then 
the resulb of an Intramedullary nail ore 
tragic. Possibly In experienced hands in 
lightly contaminated, woU-exebed wounds, 
particularly where multiple injuries make 
the general management of the patknt sim 
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a £rit aui meaUEre before tbe pabeot is 
trampoiled is to pment or rebe%e shock 
and petDorrhage Traetjoa on a broLen ex 
relieve* pain bv putting muscle* at 
rest a^ it diminishes extravasatxia bv caus* 
ing relaxed fascia again to esert pressure on 
(issues vnttun it Traction also li^ts further 
mjurv due to the chuining about of frag 
ments. therebv prev-ratiog mcreased sbo^ 
and mcreased heroorrhage 
Fluid replacement is necessar. at the 
earliest possible moment Lxm-s of pluma 
from theDlood.Dot lowered svstolic pressure 
U the earlv sign of shock. Mfiether wfiolc 
blood or plasma expanders are required has 
DOvr been Cairh well standardized bv ac 
curate laboraCorv tests. 

Multiple tnlunes are frequent fn patients 
vrllh open fract ur es. One must endeavor to 
determine immedxaleb and vnthout added 
(mum* or exposure ubether lafuna to the 
brain, spine chest ahdommal vtscerx and 
Jddnej-s are present ore a prohahJe source 
of shock and bemorrhage require postpone 
roent of »n\ farther treahneat of the open 
fr»ctuxe or require first consideration uoen 
the pabmts candxtian wifl aUov. anv for 
ther procedure 

Prophytaxu a»d treo/jnenl of irouftd (»»• 
fectxnL Thb should commence at the scene 
of apcjdent and should be continued concur 
renth with the treaiment of shcstl and hetn- 
oniuge- 

the wouad should be cos-eied. if possible 
widi a sterile dressing- The use of anH 
sef^ics and irngaboos is cootraindicated. 

Traction fixation before nxniDg the go 
| nred persoa from the site of ac-esdent is ins- 
portant in the prevention o( mfection. 
WTaether the fracture u opened from vvxihm 
or from vritbout the tissue* are conUml 
nated. Not to put the muscle* at rest and 
therefore to alJovc the fragments to move 
ab^ul, increases the area or contarnasation. 

The wotmds of open ftarture* are of thiee 
tvpes and with ea^ of them tractson fixa-' 
tioo is to be cmplojed. 

In a Mpe 1 eroend, if the open fracture u 
esMs in which there is mweh a flight wound 
and d there is no losovsn soiled beme inside 
the wTxmd, the traction splint mtD not onlj 
njotecl the andexhins ^ ^ W 

^ bone from cssnfajg oul throogh ^ 
mg and getog dim or spreading dirt 

pairtrurf 
i£ Ac daxp ob^ 


dutv causing cnnUnimattoo of die viptad, 
the applkation of fractioo wnll keep the co*- 
tamlnatmg organisms from being spread 
around ui^en^ath the sim. 

lo a tvpe 3 wound, if (he fracture is scrh 
that the end of the bone comes out throogfi 
the skm and become* dirt) a more di&ch 
decision must be made. One feon the resoh 
of carrving soiled bode back into the soft 
parti as ou) happen under fractloa, TTm 
tvpe of fracture is not commoo and Is zn 
to;urv extrcmelv serious as regards both hfe 
and lunh under an> cfrcumitance*. The fu- 
tient must be operated upon at tiu: first poi- 
iible momcnL in order to tramport the pj- 
tient wnthout danger of added traxutu fr^ 
the fragment of bone which remains inside 
the utiuod or without added contamination 
of the soft parts, the use of traction is 
proper 

At first, wounds are contaminated, nrt 
infected, and this contamination is to large 
part removable With laboratorv coatioJ ol 
the requirements of the cfrculaton ^stem, 
shock doe* not necessitate waitLog hevood 
(he optimum time before excision, ihodi v 
hemorrhage can be treated and the notfod 
debnded aD at the same tizne. M ith(^ 
cbetnotherapv we set an arbrtran Ifimt 
six hours from the time of aoddect within 
uiueb eirislcBi ma> be done w-nh expecta 
froD of success. But the danw cS aaec&a 
is greatlv lessened if it can M done m one 
OT twT> hxn* instead of six hoars. In some 
mstaaces, when the infored person does net 
reach the doctor uniiJ betvveen six and 
twehe hours have passed, exrujon m*) 
be tried, although with much less hope of 
success, for cimtainlastioa vnB osaalK no 
longer be linnted to the surface. After twcKe 
boim excision is contraindicated- Operative 
intervention then inuit be limited to eolarg 
iDg the wound, laving open deep pocket* 
ai^ removing gross forei^ bodies. \\ lih the 
use of antibiotic* from the time of iajori 
to the time oJ operatioo, the period dnnng 
whkh ooK coDtamination max exist and ii^ 
fectioa mav not have set in has been /«md 
proJooged in manr iostaccet to sexentv-two 
noQzx or moce. 

knless the injured person b laKnm to be 
immxmlred bx toxoid, tetsmis antttoxiQ 
tbnrild be given Immed Lately to all m whom 
there is possible ckothlDg or sod contenina 
tion- Repeating It I* to be cnosidered if 
there u am further operative latervcntjoa 
after the first xreet If the mjttred perK® b 
knowo to have been imtmrtJzed to toxoid 
xnra'e than three mooda previous to tniarv 
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EvcT\n*>c Inmxs llut li one of 

iboconlftul fratinre IJul not rxtr> 

ooc rrall/3n tlut iU looilioii (lie (iiru. of it\ 
jppcjraaci ami Hi ritcnl nu> Ik? \aloahlc 
iod^lions poin(i\jR lo imptutinl ivUlKiloRlc 
occuTrrofrt and vital tlKTai>cullc net-di for 
(be b«( rrsuIU. 


LOCVL CIIVNCLS rOLLOUINC 
F(L\(TURC 

Tbc cOQ^vuv tudav luicd on Ixilli lIIo 
fed and cipcrimcntal cvidmci itipporli (lit 
vfevk that llw rquir follow inj, frac 

hire b a local phcnonM’non, The gcruTal 
Rate of ibc patients licaltli liU age v%-illi 
tbe axx^lion of infancy and cldtdlvood, (!io 
cditcncc of acute or chronic general dbeave 
{t)-phlHs, ajterkttdermii iKTihritb IuIktcu 
k&b, arthrilklex, cardiac dbcaic) aiKl tite 
ctbtcTice of geocrallaed inc(at>oUc diiturln 
laccs (ovtccmalacia, rachitis icurv'> dla 
beta) have no proved dfccl nn tlx? rate or 
degree of healing of a fracture Of tlic varl 
QOS codocrlno fiinctkms not one has lKx*n 
shown to have unj appreciable cifect on the 
actoal primary Ixldlag proccu. In tlic pres* 
nee dther ^ cxccuivt? or of diminUlied 
acUvIt) It is true Uut ^nd^v^d^Jl rcscorclic* 
na) t ad kate to the vvoiicr sook} cifc'Ct. but 
^eueb coolrlbuUon of this t>'pc one rruv 
nod, from apparcntlj just os reliable a 
wvixce, a oontradJetor) cooduslon Despite 
gggestive reports from certain rUlablo au 
tbm of a correlation between the icrum 
calcium and phosphate values arxl their in 
taieUtioQshIp with fracture healing, evten 
chccis have failed to support this point 
'few Moreover a patient vsllh a negative 
OwhuD balance and with marked geocral 
hedbooe dccalciScation lias after sustaining 
* frtctnrc, sliown a normal or increased 
a^f healing, later decalcif>ing 

t ^ same degree as the rest 
™e s keleton. On the basis of clinical and 
^^hnentj findings, major attention should 
^-ot^ to the local problems invoU-ed 
tn^ ^tholom and healing of fractures. 

what actually happens. At the 
of fafuiy the bone Is broken ani co- 
there Is a smiablc degree of 
the surrounding soft parts b> 
or contusion. 

The blood free In the tissues and the dead 
irrif. bom the Injury constitute 

(Jiwir. ^ moderate path' 

conditoi, the patient may show 

incTM.^ ^ hi temperature, an 

feokocyto count and a raised 
‘«limentatlon rate. Th^ ^ 


ivriilic inllaniinatlon tlw parts surroimdlng 
tlu fracture arc rapidly infiltrated by liem 
orriugi ctltmu and inflanimatory caudate 
Here llaii is tin. first clinically applicable 
kiKiwIcdgu of tlio ^tlwloglc picture At tlie 
time of Injury and for a variable period of 
fniin Uu to thirty or forty minutes after 
injury tlie jurt may be said to bo in a state 
of lowl sliock It Is analgc'vic after the Initial 
moment iry sharp pain of llw fracture, and 
its neuromuscular apparatus is practlcallv 
paraK/rd A patiemt seen lo this pcTiod will 
stale tlut iIm. ann or leg is "numb" It will 
Ik* markedly flaccid and relaxed. It is In this 
stage tlut a bystander by merely pulling 
on ll»c part can readily and accurately re 
dutc a dblocatlon or oven a badly displaced 
fracture w-itJi practically no pain to Umj pa 
lient It luppons practically oscry day on 
SOUK? field of sport or alldctic activity ar>d 
is accepted as a mailer of course even by 
lltc Lyman. But only within tl»c last few 
Man has llicro been an appreciation of Its 
application lo tlic emergency use of traction 
llirough tlic appIicatioD of Thomas type of 
arm and leg splints with windlass traction, 
whicb Is DOW the apprcAvd standard of the 
American College of Surgeons os repre 
sented by its Fracture Committee. The use 
of immedLlc emer g ency trac-tion on simple 
fractures if univcnalJy adopted, would con 
stitutc tlie biggest single advance in the 
treatment of fractures in the present genera 
lion. 

Following the passing of the short period 
of local ihwk scruation returns to the part 
ami muscle spasm and pain follow With 
muscle spasm there is the risk of increased 
deformity and additlooal Interference witli 
the vascular and lymphatic dreuLtion 
Within a few hours, hecoorrhaglc and inflam 
matory infiltralion has pooled about the site 
of the fracture, forming a fusiform swelling 
and exerting lateral pressure on the sur 
rounding soft tissues. The shortened orxl 
spastic muscles change from elastic, ex 
tenslble structures to lardaceous semisolid 
masses which can be stretched only with 
great dilBcuJty even with damage. These 
muscles now constitute a mechanfeal bar to 
reduction Ilad the fracture been reduced 
and held before this happened, the harrti"p^ 
and less distended tissues wonld act Instead 
os splinting for the reduced fracture. This is 
the basis for the general principle tlMt a 
fracture should be reduced and redaction 
retained as soon after infury as possible. 
Since this process Is rapidly progressive and 
is complete within from six to ei^ hours 
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ler bv its use, a rea) gonible ma> be token 
y Inserting on Intramedullary nalL IIow 
c%‘eT its use in open fracture should bo 
mre It should never be used in children. 

Any metal ma> be remov‘ed if infection 
sets in or %vben bony healing Itas progretsed 
suSdently Althou^ ideaX it Is questimi 
able whether this method should be used in 
patients w-ith open fractures by surgeons 
inesperienced in the rigid internal &utlon 
of dosed fractures Of course, eslemal im- 
mobilization is required in addition at the 
completion of the operation 
\cst in order of effectiveness of Immoblli 
zaboo is the unpadded plaster encasomcDt 
It presents gravt dangers and offen less se 
curity but b probably safest for the surgeon 
\rbo treats only on occasional frac-ture pa 
tient 

Skeletal traction, with a distal pin only 
HuiseH tzactioa in patients with fracture m 


the femur adhesive plastcjr traction pKifcd 
plaster of Paris encasement and iphnti of 
any materid do not measure up complete^ 
to the requirements for ImmobiUzaiioQ. Cco- 
dibons arise in which any one of them mtj 
have lo be the method of choke is tie 
individual patient if there is a questun of 
adequate circulation of the part of the 
thorwghnets of the esebion or of the sini- 
lence of the contaminant a closed plaster 
encasement should not bo used for seseral 
days at least but some form of tractioo ooil 
suspension should be used instead whkh 
allows observation of the wound And the 
surrounding tissues 
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Pathology 

and Repair of Fractures 


By PAUL C COLONNA M D 

Fait, Cremhau Coujxva, bom in \orfotk. Virginia educated in Virgieie 
and Mainland come north for hie tratnhig In orthopedic turgery He ip/at 
/{« (fcan as Pro/«%or of Orthopedic Surgery cl the C/ntreritly of OUaltinne 
and then icent to Pbiladelfhia u.her* h« leae tfw Pro/awr of Orthopedic 
Surgery at the Vnhertity of PenntyJtanla Schooi of Medicine for sixteen 
years An interest in enthropoiogy has correJaied tceU ictth his ehosm sur 
gicxj specialty 


The intelUgcot care of fractures demands, 
as a prerequisite a general knowledge of the 
nalhobgic cemdition accompanying the in 
the factors ins-oK-ed in the prtxxsi of 
reiir and the correbboti of these with the 

to oormJ. Wilhoot tuch 

fair to rrowto n x-«) pFchmt 
IB cmioe. Such . pofat of Wow 
to «lly ti«taeoL 

T ^dOTUmJlng of pathology ond 
^ dBogc aod mtoute coUo 


lar actMtics brought into play are nuttCT* 
of great academic interest. These proces^ 
are reflected la the signs symptoms and 
disturbed physiology wblcb indicate the 
bade principles of troatroent A fracture 
must not be regarded only as a soluticai of 
boa> cootinult) but equaUy and sometimes 
more important is the accompanying trauma 
to the sunuunding soft parts with mino r or 
serious Injury to ^ vital structures such as 
the lUn covering, circulattoo or nerve tis- 
sues. 
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bcTOTOrt ciUUisHcJ ai ad>iU filmnis cwim-c 
the liuuc ihcn no bone* ft>nnjH«in ocoift 
U ihii ii «j, and if oi»r idra% on tl>c depot! 
lioD of calcium as a roiiU of idimphatasc 
atthrt) uilhin a UniilrJ pu range ippuwch 
mg ibc alLillnc side are correct it vscnikl 
iccra ilut If tJie acnl pii pluvc Is pnilongetl 
bj rraiOD of the amount of tiv-aic dcatli or 
by reason of a circulator) status uhkli 
ndas hnpotslblc tlie carrving avsa\ uf tin 
products of (Issue death Uro Ivcallng (Issue 
au) (Mcrnitiatc before an> calcium deisosl 
tm can be cUectc'd ssith (lie rc'udt tlut 
the healing remairu fibrous. The dqsosltioii 
of cakiom far (he Itmrr pii ranges rru> l>c so 
doa that so-called dcla)ed union iscxurs. 

In tha undcrstaodjng of tlsc proerts lie 
possible csplaruUoni for mans of the ap< 

K sagarics curmcxicd uHth fracture 
g. It U to be Iqst in mind that, wisen 
local destruction cif mlnnslc bone circulalion 
bas occurred as a result of fracture tlscn tlie 
most important factor in the rrulntcisuicc of 
an cfBci ait rqialr level U tlw available ac- 
ceuory drculalioo of Uic soft parts-blood 
'^enkr and lymphatic. On this factor 
lo a large estent Iwu much growth 
« h ealing granubtion tissue can occur otkI 
now siTO deposition of caJdum in tJiii (Issue 
can tal* pU^ 

’The rtttd) of tltcsc plicDomciu has led to 
“ •Ppr^Uon of the fact tlut attention to 
™'^fc'datcr) dHcIenc) of the part, partJcu 
7^ in its more minute phases ratlver than 
nwlor vcucli, U a liig factor in pa>- 
Donual, or ratlicr average iKaling. 
^ w a definite hearing on (lu. present 
toward pin fixation and open 
thercbv pcrmllUng carl) activx 

of tL pm Zrh mcn.iM 

Ihcrap) and elcvalloo, jIikc those 
pfl in tlut onler arc the most 

Improving Uic local cir 

rtatus, 

^ pathologic ttmdlUon of Uk frJcluro 


line Ij 


fa in of considerable importance 

^^^^■aj^tion of the suJtabillt) of various 
of treatment in a ghen case, 

fracture treatment 

on diA ^'^urc treatment based 

Prtodplei of wound healing arc ns 

^ fracture cases should aim 
of tl» n 3 r+ ^ complete iminobllizutloa 
^ achieved and should 
*000 aft**,, j f if possible applied os 

lory and with os little trauma os 


2. i/u>rJl atui htfiinj sltoidd Iw Ircatcxl co- 
incidimlall^ Lxcepl when tltu patient is 
inurilnitul tlic trialmcnl uf shock should be 
carrini mit simullaucuuvl) while the fracture 
Is l)clng given carl) definite treatment 

1 ftrihiclion sltniild Ik; accompllshcxl be- 
fore tlic muscles ami soft P^rls have lost iJidr 
ilaslitilv bv reason of infiltration of exudate 
and Itnoorrlugi Tliis is juvt as true for trac 
linn su\|)euvinn open reduction and fixation, 
pin fix ithm or an) otl>cr mctluxl as it is for 
manual manipiiUtion and plaster fixation It 
means tlut reduction by open or closed 
mcUiods slmuUI be complete withm eight to 
twiKc liours or sooner if possible. 

•4 Hut inctlKxl of Inatment which allows 
(Ik most aclicc funciion of the extremity 
during bone Inaling Is if it can bo ode- 
nuatil) carrlcxl out die best method from 
tlu- dual standpoint of successful bone heal 
ing and of sliort convalescence time. 
\\^i!)crorDot tlic tluorLticaJh best method 
is pracllcallv applicable in tlx! lodiv-idual 
ease tlepcnds upon tlie analysis of the pa 
tlcnt and Ids lesion, upon the qualifications 
of Uk. doctor and upon the organimtton and 
tx|u/pmcnt available. 

5. FUytlcal therapy should bo regarded as 
an adjunct to, or an inadequate substitute 
for acthc function and both patent and 
doctor should thorougld) understand tills. 

0. Forirct/uc^km immobllLailon should 
aim at as rigid fixatioo of the fragments os 
possible. 

7 FracHurcs lical primarily bj the forma 
/ton of callus about llic fracture site and 
circulator) restoration in the soft ports is a 
vital factor in ibe process. 

8. In compoumi fraciurct tite treatment 
of the wound along with adequate reduc 
Uon and fixation of tlio fracture should be 
accomplUhcd just os soon, in terms of min- 
utes after injui) os it can bo done. Ekiri> 
uxMmd treatment with delay in reduction 
and fixation is a mistake. 

The palltologic condition of the soft tis 
sues lias a definite bearing on the methods 
of reduction and should constitute the basis 
of any intelligent effort at reduction 

Lastly it Is essential to recognize that, for 
each re^n of the body important soft part 
structures ore liable to damage. Examination 
of tlie patient includes elimination of the 
possibility of injur) to them. The soft-port 
lesion, if present, may constitute an urgent 
reason for altering the method of treatment 
ordinarily used for the fracture In question. 

For instance, in a lesion involving the m fd 
die third of the humerus, the radial nerve is 
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It becomes olnicHis that ooe kbouid think of 
reduction in terms of minutes after injoiy 
not in tenns of hours or da}^ An hour spe^ 
in \caiting orouDd an accident n-ard iDa> 
mean the di^ereoce betux-en ease and diffi 
culty of reduction- This is of ma/or taipor 
tan^ in an> fracture of the shaft of a tong 
bene but of less practical significance in 
fractures such as OJles fracture at the uxlst 
azul uncomplicated malleDUr hactme at the 
ankle, where muscular resistance is not so 
potent a factor It is, hossrser a trutict of 
cocaiderable import in patients uhn require 
skin or skeletal traction \V'bea a patient has 
waited osxmi^it to has r pin or uire or ad' 
hesiST traction applied uhat might ha\c 
been an easily asxompUshed reduction b> 
the stretching of Hastlc and extensible mus- 


cle belUcs with a minimom of traunu ma> 
turn out to be an indificrent reductian ac 
cooiplished with difficuJh through the 
necessit) of dealing ultb infiltrated, m 
elastic nmsde masses. The blame for fafhire 
is placed on the shortcomings of tnctino and 
szupensloo instead of aa ignorance of or 
lack of ccassderatkn for the palliologie 
dange going oa daring the mertugbt uajt 
If emergency fixed tractioo had been ap- 
plied in the interim, much of lf« diftculty 
would have been obxiated. When a uaJt is 
necessary this tspe of traetkn b (he best 
means minixnfaang the ptotentiaJ damage 
due to delay 

Following this patbolugk stage (fwre is 
clottiDg, . laying doun of a fibrin netuori 
in the Mtnorrhage and exudate in the Cusuev 
This netxroik fedns the bone ends and od- 
|acent soft parts in a urb of mtertacing 
fibrils along whkh tbsae repair is to tale 
pl^r.» The remaining fiold portions of blood 
aral exodato seep to the surface slou K along 
the tissue planes if the soft parts about the 
fracture are but little lacerated, cr appear 
rapidl) beneath the surface if there has bc«i 
extenihe laceratioo of the soft parts. The 
ensuing discoloration cJ skm due to ll*' 
pnscQce of the blood pigment in the ffuld 
portion of the blood is known as ecxiyrooiii- 
It is oln-IoQS that an early rapid appearance- 
of eccbyinoiis at the fracture sfle indicates a 
w mwmt of 

>lfa. f-oia t i«U 

tho n«d f» >=«>«>» 

„bkfi will «Ilow rail''®” 

[Ulf»iIoglc aodaiM of th« 


at a pomt distant 
a minimal 


amount of soft port damage nTth a more 
faxxirablc prognosis for the early rttara cf 
functlofL If the elbou yoint is imohed, fu 
example as in fractures of the ladU 
or louer humems and in dislocaHoos vay 
earlv ccchymoiH oo the front of the eOanr 
sometimes ufthm an hour from the time cf 
injury indicates extensive laccradcn of da 
faint capsule and brachlalls anticus and a 
threat of ossificaikm about the front cf tie 
elbow Special treatment is urgently needed 
under such cfrcumstancei. 

As a result of the death of tissue, hemor 
riuge and progressive circulatory stagaatna 
of K-mpb and blood following rapidly afto' 
fracture the pii of the local tissue fioid Le 
enmes acid. U ith this acidity there ocoos 
over the next vseck or ten days a dccakfS- 
catioo of the fracture site. 

Comesdent uith this chemical change the 
healinz process proceeds, as uith any Uler 
uxmnr^ b\ the groulh of new' fibrohlattlc 
cells ahmg the fibrm network, from aH avaih 
able conncctfvo tissue sources— the numnr 
cuvitv with its so-cahied cndovfcinn, the 
pcTlbsteuxn and the fascial planes and mes* 
cuiar stroma, if they are iTpened into by the 
fracture, 

Thu healmg process is vvhat one woild 
expect in any vround- At some stage duriag 
the proc-exs cakiom is deposited tn the heal 
tag tissue to surround tlie cells. The tissoe 
thm is called mflnt nutead of graniilatka 
Ussur Whether or not osteoid tissue (eadj" 
callus I contains calcrum or merdy a pv- 
osscDUs substance in which culnum Is de- 
posited whethca- or not specific bcoe-famiiag 
cellf are Ininlved in the process, eithcT h^ 
direct grow th and migralicai of 'osteoblasts 
from adjacent bone aj^ periosteum and en- 
dmtexun or by ‘'metaphiisla'' cf connective 
tissue tellj in reply to the “pbysfcdogkr de- 
mand," and wfethcT or not ferment adfvttT 
fphosphatasey is an Integral port of tie 
story are at present matter* of ac a dnn ic 
inleiesL The pncOcal tiinlcal appllcMtkB of 
this phase of the story Wes in tlar fact th^ 
the caJefum deposited in the oeu ly fonoea 
cantttcihe tissue is for tl^ ma/or part de- 
rfvrd from local detaJeifiraiton at the frac- 
ture site and that it* deposition occur* 
coincidentally with the alteration of the pH 
of tlie rkm<t tfirkit loollv' toward the alia 
line tide 

Mertoser there Is a great deal of evidence 

to support the viewpoint that this depositan 
of rayf-urrp fnm the healing tissue to form 
bone can occur col) while the tissue is ttSl 
uadifiexcn dated. Once tlv- healing 
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b«\xnr» jilnll Minmt 

li\t UiMjr tlrnt IM» Ihiijc fmnijIliKi 

U i^ui IV M». ami if »nir ulrjv i*n i)h* iU jhhI 
ban nf cakiiim av a ImiiJl ivl plMHplulatp 
aiiiMh wilhm a liniiUtl pM i,<n5;p apjMiui li 
tug lliP alUliiir vhIp jtP tvMmt il uihiIiI 
Kvtn llul if lltc Jiwl pii pluvp IV puil.mi '-vl 
b) iraMO ij tl>P anNBWil nf liwur ilrjOi iit 
bv iraum iif a nivviUli>r\ vlaliiv ufihh 
nulrt UnjknviliV tl»c laiiMiifi avvjv of tl*p 
proJuxti tJ luoir ilralli, iIk’ l»ralirm tiwiip 
CUV (Mm-nliatr firfoic aiiv laKiiim <I( (mivI 
tkjQ caa be (drdrvl uilli |)m' iroill |}ul 
llx! hcalinp KTtuinv Dlmmv. n»r ilqn vilM»n 
crfcalcmai m ll«c bmrr ;tii ranu'v imiv Ik* 

vknr (Kit Mwallod ilrUjol tifium <hvviU 

la lltu umlmlarxlinn of llw' piinTw fir 
pouiblr iv)vlinatKCiv for nuiiv i»f lt>p a{>- 
parcttl vasuni'k vtmiHxItvl uitli ftavtuir 
ucalmt. It u tu Itr Lqil in inmil (lul nlim 
Wal dcvlriKtimi of Uiltinvii Imhh* oKnUlKm 
baiocuirml ai a irvult of liavintr ificn titr 
OBvt ImpaUnl favlor in llw iruuilituiur «f 
aa rffiiicnl trpaif Incl i\ llir avaiUliJr at 
fxuo) amilalum of tlip wJi |uiU>tik«ivl 
'a^Lu- ami IvropIuKc (hi tint faiUtf 
j r\(fnt }»ou inuvli U'*'^^** 

« htsJtos paauLlkw liwur can invur anti 
^ »0Q Jt*pinU»nn of caloupi Ul tluv llwiiP 
on taio pLcc. 

The khjilj uf pltfiKMiKtu liJk Ird Iti 
tt apprcxiiUop of llic fail llul allmtUm Ut 
jacoiaiLiton i-ffidtoio^ of ll»p ]uil luitUvi 
^ fa lU inutc nimuip pluwv lalUr tlun 
w mj}or Vfuclk, u a IWy failor in juo- 
normal or ralluf avttaKP liraltni. 
haj a tk-finlle Itrarlng on llu* jin-vml 
touaid |iin faiation and tn>fn 
pt*nmllipg tally ailivr 

a Ihc pa., .a.U 

Uirrap) and rlcvallini »uiir iIiom 
hi tlut ordcT arc? llu* mini 


fffaiho 


meanv of inijBuvfnn tlie local dr 


iUtiu, 

PalloJo^ ttmdJtkHj of iIk* fraiturt 
b an «* t'oittldcrablc fmiBirtancv 

of llic MiiUblUl) id varkiuv 
of Ircatnu-nt In a rIvco caw. 

ntXCTUKE TKLyTMLNT 

Co tlv, fratlurc trtaliiK*nt Ium^I 

prinaple* of wound licalliiR uxt JU 

^ caicj Jiotild nfm 

°f the ivjrt ^ winplLlo Iniiiioblll/alion 

fatludn ^ acliicvixl and vlioiild 

*000 ifw I , If povilble applltil uk 

fafury and as Htllo iraunu as 


m\ 

2. stunk atui In/ury vlHnibl Iw* liralitl ct>- 
IIK itii iilaliy 1 urpi vvImti llir |ulUnl b 

III biIhkhI lliP liraliiinil of tlKKl viHaibl Ik* 
lattittl out viniiillaintHivIy uliilr ilk* fradnir 

IV 1h inu tarly ib hnilr In alnknl 

1 lU/hulfiin vlknikl Ik* atioinpllvlirtl lie 
fttir tlk* iiiuvt t< V and will |uitv luvr Invl llirir 
riatliiilv fiv traoiii nf inblliatfnn of i Midair 
anil Ik iiHittluci Hiiv Iv iitvl av Inir for Irac 
ti nt viit|Hnv|on o])« ii irtliittUrn aikl hvalbm 
pin livati ki or anv otiirr tnrtlwitl av il Iv for 
niaiiiiat nunipnlation and plavlrr nvation ft 
mranv llul rnliktion In o|)ni or ilmcil 
iiM lUnlv vlwndd Ik* lomplrir witbin ri[(l>l to 
Ivvilvr fkMitv or voonrr if jHrvvibtr 

1 Hut mrllHMl of Itralniml ubUli allows 
ilk* iikrvl twHif fuiiili/m of tlio rvirrriiil) 
liiumit fniTk* Iwalin;; fv if it can Ik* ailr 

I iiaIrK catlltil <kil ilk* Itrvt mrlliod fnmi 
k* tliial viaiktikHlil of vmtrvvfid Umc Iical 
itM, ami I f vlkol ii>nvalrv<.rmr liinc 
Udk-ilk-t ttr nt>t tlk* llkiiitiiiallv licst nidliotl 
IV inailirallv applUablr in iKr individual 
tav4* tlqM-nifv uptai iIm* arutvsis of ilv pa 
timt atxl Ills lokm uiion ilk* ipralificaiiOTt 
of iIm* tloitnr aikl u|ion ihr ory;ani/aliua and 
n|iiiiBi>ml avadabk* 

3 r/iyiudi f/irrupy sluHiId Ik* rq;anlt-d at 
an adpiiKl tn or an irudn|ualr suhilitutc 
(or aillvr fnmliiqi and Ikilb paliciii arul 
dot (or vlkHiUI iImvihiJiIv umlmtarul lliis. 

n t oilifiiuctUm fmmobdfuifion sliould 
Jim at av mmiI Bulion ul ilk* frapiicnls as 
|»outldr 

7 hrailutrv Iical luiinaiilv bv iIk* forma 
rioii t>f roi/uv alwnjl llu* fraitiirr vile and 
tuoilalorv irvloralion m llu voft |urtv is a 
vilal faitor ui llw* pnicrsv. 

S Jn conijtouiul froclurci llu* (ttalmml 
of iht wuund alimy, utlli adenpute rcdui 
tiun jikJ Bxalion ul llu fradun vluHikl lx* 
aiTotii]>livlunI )usl as stMtn m ti*rniv uf min 
uli'v after nifiirv as it tan Ik iIuih h^ly 
utHiuil (reatiiHiil vvitb drias in rt'diiclion 
and Bvalimi iv a inislakt 

Ttir |ullu)lo{;ii ttuulKion of (lu voft tiv 
vtirt luv a ill Biuti Ikaring on (Ih metluxls 
uf rt'diiction and vlmuld constituti tlu. basis 
of aii\ intt Ili;,t*nt dfort at reduction 

I-isll\ it is esu*ntlal to ^l‘eup>i^^. tlut for 
tacli reytinn uf tlu Ixxlv (mixirtant soft |urt 
stnidiiri's uri Habit to JartugL Lxanilaalkm 
of llu luUL-nt includes tllniiuatlon of tho 
ixusibilit) of Injury to tIicnL Tlk. soft [urt 
Icsfon If present may constitute an urgent 
nosun for altering tlie iiKlhod of Irialment 
urUlnnrlly use>d for tlu. fracHurc In question 
bor fjutance in a lesion InvoU^g tlie mUl 
dlo lliiril of the hunxmis, the radial nmo is 
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frequently injured. If thii Ii not noted at the 
time of the original injury it moy not bo 
discovered until six or dgbt weeks later 
when iminoblllratiou is ended. Similarly tho 
median nerve at the wrist raav be iD\‘olved 
in badly displaced CoIIe* fricture* and In 
lunate dislocations The peroneal nerve Is 
often involved in lesions about tho flbular 
neck or by direct violence in llUi region, 
though the fracture is of the tibia Loslons 
about the intenuU humeral condyle mav In 
voJve the ulnar nerve and those about the 
citemal coodyle mav involve radial or su 
perflcijl radial nerves Dlilocatloni of the 
shoulder or surgical neck fractures £re> 
quendv involve the axillary nerve Supra 
coodylar fractures of tbe humerus with dls 
placement are tbe commonest cause of 
VoDonanns ischemic contracture Tbe local 
teailoo about tbe front of tbe elbow and the 
state of the radial pulse before reduedon, 
afto reductioo and in the immobilized posi 
tion must be carefully noted One frcqucntlv 
sees patients In whom prompt and adequate 
provision for the correction of tbe circulatoij' 
OTnbarrassment has aborted a VolfcrnaiiDS 
contracture the verv early signs of which 
were already present when tbe patient was 
fint Un/ortunatel) m manv subiectx. 
a check on tbe radial pulse is not consiuercd 
as port of tl^ enuninatkin in handling a 
lesion oi the elbow Knowledge of this com 
plication of supracoodylor fractnra requires 
Immediate concern for the radial pulse 
There arc nameroos examples of impend 
Ing disaster lurking m lesions of tho soft 
ports corapUcoting a fracture. Each region of 
the body has its soft part trap, so to speak, 
and It belKX)ves the surgeon to know these 
so they can always be looked for anbdpatod 
and, if possible, avoided 

If the laceration extends through tbe skin, 
allowing communication between the fric 
ture and the outside air (be fracture assumes 
a ipociflc significance as a compound frac 
ture. 


delayed union and nonunion or 

FRACTURES 

On tbe basil of experlrocntal procedures, 
clinical obKTVaHon and rooitgm ray •tadte 
Ibo prmait-dny couKpUon of the problem 
dolnyod union and ‘x’ 

in tho following brief rtrtamanU 
“rSl tactnro, heal a. do 
n otTiW there is a mechanical cbeml 
bar to hading TIJ h^J 
xm with that of "ft 

place through the medium of 


new connective tissue known as mrwlaikm 
tissue NVhen referring to delayed union and 
nonunion, one In reality refers to a delay or 
failure In the process of calcfum depodtioD 
in the healing connective tissue, \^ch is 
commonlv designated as new bone fonna 
tkm Tho anatomic bar to hading lies in 
tho absence of a sufficient accessory drcola- 
tion to compensate for that destroyed by 
trauma and to remove adequately and 
rapidly the products of tissue death. Some 
regtoni of the body even under apparently 
optimum conditions are characterized by 
slow average healing time and by the 
quent occurrence of delayed union and noa- 
unlon in adults. Tho neck of tbe femur 
(fubcopltol or mldcervical) the junction of 
tho lower and middle thirds of the tibia, the 
scaphoid of tbe carpus (proxiinal half) and 
the base of the fifth metatarsal are charoc 
teristic regtons 

In patients who have fractures In these 
regloni and simultaneous fractures la re- 
gions not so characterized, there is no per 
versioo of healing in tbe latter all crtlw 
factors except location being equol 

i Varifltiocis in the character and amount 
of tbe healing process in bone follow^ s 
fracture are oependoat on factoo limited to 
the region of the body Involved, q^ulte Ind* 
pendcot of tbe subject involved SW ualcm 
and nonuniem in the adult are not dependefil 
on tbe Qge per se of the patient, on nis g®" 
era! state of baolth, on tbe presence of ■ 
cfarooic general disease such as syphilitic or 
cardiovascular or renal disease, on go*®*" 
wasting due to other causes, on gen^ 
metabolic disturbances affecting eitbef the 
general calcium and phosphorus metaboHsm 
( osteomalacia ) or other phases of metab- 
oliim (diabetes) or oo acute infectious dis- 
ease Nonunion, except for mechanical xea 
sons. Is practically nev'er seen In chlldrcm 

3 Tho four hictors involved In the 
onism of tbe healing of fractures and capable 
of being dinJcally Influenced arc the low 
pathologic condition the growth of granola 
tion tissue, on avTillablo local source oi 
calcium for the ossification of the beolh^ 
tissue and a proper biochemical status « 
the local tissue fluids throughout tho 
ing proce ss . 

Local Pathologic Condition. The items 
of Importance under this ^ctor are (a)*!^ 
tuDount of tissue netrosii When massive. It 
destroys tho available sources for the growth 
of granulation tissue and under all efreum- 
stances creates a pil to the ndd side in die 
hematoma and tissue fle ^ the 
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vntatton of tnnnd luuie air not iiatnopali 
lltr uith OmuoU},)) and riSdrnt iMoklrmcnl 
t( paw t<i Ih* contmainr on tin* arorc of 
(.xauidnutj; a drhridrtl utHuiJ tafr to scu 
lip tiAll> fllHiniral dlonfrttlan of a uuuikI 
It mtt drvirahlr \n mrlliod nf uound Ural 
mmt wlU)h cfratn trmion In Oh* lixtors 
ran W crmtulnril wMiml 

VMictr faedihrt lor oprfalitr woiV 00 
Imnr air of liijih standard at teviardi equip* 
titrtii Irtlmtqur ami jHTionnd man\ firl 
(hat in an ui>ni fraiinrr n^l Bution ol 
Ih* frapomlt hv plalr or tor%t a! Oh* tunc 
of iIh* drltrideraml with jIh* woimd left 
imm It jiitlifird Ouuoj^h nimimiiinj, thr 
tlumt** for lb-la) ed imUm or nonunJoo h) 
thtnituiini; ihi (uullvold (or tnfectiun ca 
Knuleird li^ conUant iwnmicnt of tin 
fracmmlt Such a mocrdiwc 1* no it lutti 
fird imlwt ihi fanntiri for taming it tnU 
arc a* tptiiBrd 

•I Wlurr IIk latililU*i for opiTati)). work 
on Ikww* an i4 th* hlghwl ilandard as re- 
ganis npilpoiimt ircluilquc and ptrsocmd 
it it loda) ilk* lirllrf of mall) Out optrnti)r 
mhuHum with intmial fixation tutfidenO) 
rijtid to |H-rmll |)oilopt rallvt actlx. mo- 
hill/atUH) In UaUuictd tnsptnilon, is tin. 
ideal iTu-tlKxl fur fractnrvs of Oh, long born?* 
ill adults U Is txrUlid) Ntry dwihtful 
uIu-Oht opeTallxt rcdiictlon and Inli-mal 
flvilkui arv Juiliaablc except on llio basis 
of absolute necfMil) unles* rigid fixation 
ijiUHit otlicnvlso be sccuroil T!h 3 early ac 
Hw use of tlw musculature as an aid lo ibo 
minute circulation ir one of the chief rccom 
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mcDdaticxu /or the use of the method. An} 
necoiity for postoperath-e immobilization 
nollifles this importint advantage. \Iomncr 
It is felt that If open reduction is indicated, 
it should bo done \vithin the first few Itoun 
after infur> in order that the blood, dead 
tissue and mfiammator) exudate can escape 
tbrouri the operative wound or can bo re 
iDO\'ed. This minimizes the burden placed 
on the local drcidatlon in remoNing piquets 
of tissue death In order that the pit of the 
tissue fluids can revert tou-ard nonnal ni 
rapidly as possible tbereb) fadlttaUDfl tbe 
early depoiittoo of colctum In the un< iiffer 
entlated healing tissue. 

When tbe fracture lies in a region (dur 
acterized b\ slow or ludiffcrcDt hailing, the 
rigid Intemal fl-uition can be augmented by 
the use of osteoperiosteal or othw forms of 
grafts os i»t)ph>la\is against nonunloa 

It is to be strong!} stressed th.it the uso 
of opcrati\e reduction os a method of choice 
can be consdentioaslv adopted ooh uben 
exacting conditions as to organizatioo 
equipment, penonoel and technique con be 
met ttxid wb^ tbe mechanical prhiciptes in 
solved in securing ngid fixation capable of 
standing fnnctioarl strain are tboroughl) 
undentood. 

ncEATMEjrr 

There are many reasens to belie%'e that a 
bone graft does not grow but ads os a 
scafioloing and os a source of calcium for 
the caldficatioa of the healing granulaUcm 
tissue and is one of the soxures for the 
earzymes coocemed In the caldum deposl 
tion. Tbe remo\^ of fibrous tissue and 
sclerotic bone olds drculatorv tncroase and 
granulation tissue growth and invasion^ The 
graft rarely prrasents sufficient fixation to 
permit early active nxn-eiDcnt, especially 
since osteoperiosteal or cancellous grafts 
oflfo tbe most cffecth-e osteogenetlc quail 
ties-o fact uhleh has been demonstrated 
both clinically and expeiimentaDv If pos 
siblo, there snould bo additional rigid Uxa 
tion, obtainable from pbte screw or other 
rigid media when feasible such as intra 
njeduHary nailing or massive bone graft, for 
this pennlU earlier acHvit) The postopera 
t^■e treatment should follow die same piln 


dples as those laid down for the preiTotka 
of dela\'cd union and nonunion. 

In addition to the propb\ lactic measjra 
uhicb nu} be empl^ed against delixed 
union and nonunion, tho followiag raiba 
comert’atixt* measures ore axoilaUe 
1 Needling of the fracture site This coo- 
siits of passing a sharp heax-} needle re- 
peatedly about and tmough the fracture 
site producing a certain amount of tioue 
stimulatioa and haDOrrhage about and be- 
tween tbe bone ends and setting up a xari- 
able degree of infiommatory reaction. Ac- 
cording to one school of thou^t, this msy 
stimulate osteoblasts to produce boor i£ 
cording to another it recreates tho ongtrul 
pathologic conditions of tho fracture and ii 
foOowed b\ ossification in aecordanco wiib 
the conditions which obtain in fracture re- 
pair At an\ rate, this procedure it foOowed 
b\ onion in a certain number of cues. 
Tlicre oro no positive criteria whereb} one 
ina> gauge what fractures are apt to respond 
to thi trectment 

i Tho lofcctitm of whole blood bctwcca 
and oboat Lite bone ends Tbe same ob^ 
tion applies here os in the case of needling 
without injection. In adflj ttfq i to xrbole 
blood, xarious other mildQj irritating sob- 
stances have been emplojed with rirru lar 
results. The use of calcium einuliioctt for 
Injoctltm has been attempted, but has not 
ven v'ery promising results. In instances of 
te Qonu^on, this method is not applicable. 
Allbough the successful uso of this pnxedure 
has been reported, it docs not seem on tbe 
whole to be any more v’ahiable than plain 
needling 

i Tho use of Biers hyperemia intermit 
tend} over a considerable time The effect 
here Is again on a circulator} itimuhtwa 
bails This method is not in genera] use 
today for monv practical reasons, yri it B 
phyriologically sound in producing an in- 
crease in tbe blood supply local!} 

•i Cotton s inetlMxI of tapping the grcalff 
trocbantCT with a moDet. Tnis technique has 
beei employed in stimulating a delav cd 
union in fructuro of tbe ncct of the femur 
5. Mommsen s method of subminimal stim- 
ulatloQ This is of particolar use in stimu 
latlng and hastening delayed union of tin. 



Pmkoux ^ \Mi Hi I Mil oi Film ii iii s 


liLu. In lliik rntlh***) 4 tuUKmltxI iiultil U 
ilUclM-j In 4 Imjit* ulmli i\ !•» 

Unlr iHo ikrrl iIk? I "'I I'' llw |wlUnl 

McrtmUinfi llfcT ITKxKjniMn l») lutlil 

a. Tito imlUlhtfi 14 t4Ulimu wriKlil Im-ji 
me ia pjltriiU with Iijiluic id iIk* Fmrr 
citmnjl) nibrf willi 4 WM 4 II 0 I lUdtItr 
»jlbn 4 Irun of walVma pU>lrf 

7 n»p ilnllmi; or Nmnit «d niiiiKimu 
hnlo UJ llw Ihbh* iTMirik Jlrr 4n ojx-n r\ 
pcwac id lltf (i4itj>rr tdc TliU i»r4lrk 
dunocli ihrouth llir ulrfollt Umr lof tr 
viKvUiualKio id llw* (tJpTKDU 4ml m4\ iir 
\ci) IclpIuL 

Pcrlupt tltc n^nl tiK\ni(ul td ll^rw iiw lli 
Clll U luMxl un lltf (olllluUl(t llui'T |M||» 
aplii lOTvnal «d the 4\4wiil4r M4f ftitiir 
UNctQ the brpjr4lrd iKinr riKli ll»r 
be id Ixulih) Umc mio time itmlxl ii»- 
qJI\ hnogtoe la iIk* ]vjiI 4dJiiHuuI Umr 
f^fOKSU uhich iru\ 41 I 4« 4 kcjdnliluifi 
ilciig nUih hc4ll]i\ >;i4niil4luin i^n imin 
tule iiM-U 


la adtli t wB to iIkv* mmr nf lr>» (.(4tM-i\4 
tartltodi of UutwUlmg Ikww Iiojlum m 
Qtljjrtl ud ooqunloa of fiJituir» one mini 
the grc4l Nilue uIUi.h llx* ibflnnil 
hpeiU buoc Braftujt; nffrr One m4\ k-IciI 
UK hoaioscttjm Ubjc ri4I( hIkii lltrtr *» 
ffl area or a Urge C4\jt) lo lx- 61lrd m 4b 
u of CTifl 4Uawfc uung llte Ihjim' 

Ttui meiliod )ut iu MRorrHU ailltamlb 
id Ui avujLUilil) 41 rI IxTatiw «f 
^ storing Urge i|LUiiUIIeb uf Ume 

^ haj Its grcal UmitjUon» ojk* of tliew 
that, bUUiUcall) l>onc uiifon ran Ih* 
wcxrsifuU) ohuim-il with tlx* aulog 
Sim ^1?* ^ luNnog 

Ilowexcr llic uve of lujowgruook 
4 'Jliubk PK-tbod of Ikxw 
^ ibouIJ |)c> 4\4iLble in alt it^ 
wwk un tiK »lclcl4l 

*« autogrooui graft U awllalili wilhfn 


Wted 


*™oonU Iwt lui bfcn uutl nunt kuc 


itufiilk. i_ • mxii uwu n«ni kuc 

towT ^ number of kurgeoiik for 

^^^Veatv TIkj Ubbl graft inlroduc^ b\ 

act] grafting. Cor 

bcoei tu!^ available from any of tiu. long 
^ ^ are ujpcrflciall> placx^ ekiK 



^**’‘'* i- SUdlnj graft. 


imIK the lib ami himla 11 h* mirogmriic 
tMiwrr id llw* nb ami iIm’ hb)a nulr^ llinri 
lakiinle titr« id rh'tihm liul am anil all u( 
iIkio itiithal iMmr grafting iiKllHKlk ran )h> 
liiipimiil bv ailililiiinal me of laniclhnu 
Inuic |uil>r(l in aiKl aUnil iIh* silo (d iIk* 
ililaknl tiiilim nr nmiiillci! fraitmc' TImi 
not id iIh* ilium ik a (avmile kite for oli* 
lalniiiK tanirllituk Itntir 

\II of |l>r giaittng nuilHNlk tlMMild fidlmv 
ll»r gninal lulrk id Irailmc IrralmmI llwt 
Ik firkb iKiiir kiirfairk appinni ami rigid 
iiiimidiltl/alHm for a kidhinml lime to alhm 
liiine iinuei 

IIk* ituiiike (ijiLk graft (Fig. 3) luk 
imiili tu irtnmmrml it II wak |u|nutil> 
|HtpiiLiii/rii In I linnitlrr and IlnKlitkim. 

7l»e inlav Ivite graft (Fig I) repfricnlk 
a timimon ntillHKJ id irraimnil 

Tl»e nvlmi>n»nli a) hpe id graft iloci mit 
give llie rigid itTumdiili/alinn from ihr* graft 
ImiI iutngk inan> id llw mtrogmetic ric 
nimlk in time umlact at lire kite of drla)i.'d 
uniim or nonnnimi 

Tlw kbding t>|)c of graft ik idtm ulili/cU 
Iwraiikr id llw raw* of application 4iwl Iw 
cauve it iliwk ruU inpiur a kcparatc IncikioA. 
It dork mg laiurver mndiicc kUlbifrallv 
ak lugb a iwrinilagr id ixnw union (Fig. 3) 
\iuglirr uwtiHxJ iv lire dtul graft popu 
lati/ni bv Iknd (Fig. 0) This cunkUU id 
luu graflk plated on nllwr kidr of iIk* frac 
luri kite and held lr> tluimgliond liuougli 
uirkk Buliun givmg rigidil) FrciiurulK it 
ik aupnenti'd b> uamcllouk Ixme |ucU.-d 
ui jikJ aliout tlw kite of fraiture It has the 
luittcular advantage id bringing a great 
maks of bofu Itoth I'urtical and cancellous 
to tlw kite ami luk prudnerd a mint kalis 
factory percailage of kuccenu's parliitilarlv 
wlwn Ukcd with numy dilHcuIt t>^ of non 
union kuch av in a fracturcil txuH. of a 
congmital pwrudoarthrokik patient 
The iolramedullarv Ivtw (Fig 7) is not as 
popular today av iomkrlv and should be 
iik^ onlv as j Lkt rinort The nutlullary 
cavity iv blixliHl bv iiiM^rting a large graft 
into tlw nurrow cavity 



Flfiore d Dual (raft 



Ficw« " lolrajocdulhiy grafg 



996 


Chapter 28 The Bones and Joints 


READING REFERENCES 


Albee, F IL. Bone Cr»ft SuHcry PhtUiMph1>, 
W B Sftimdcn Coatp«iiy 19lS 

RWmt, \V P Fiactore* In Cbildicu. Rahimofe, 

U*nu & WiBdsj Company 1935. 

RnrifigHn , M Repair ot BoDe-Tran^Uot Fracturca. 
J Booe ft Joint Sur^ 4Q\.i46, IWSS 

II B. The Prcolem oi Difficnh and Untunal 
NoD-unlocn. ] Bou & Jouit Surg 25 335 1913. 

Copp D 11 a^ Grecobesf, D Kh Siudlea on Booe 
Fraciore HeaHns, of VWamrm A and D / 

Naiiitkn S9.AQ1 1915 

Cretin, A La fotro atk aa carUlai^Deuaea dan* le cal 
da fractuia apafapeatafart. Praaa 5174 
1916 

Drafitedt, C. A^ and keamt, ] E., ]r Eipenmenul 
Stody d Bow Repair ^ect of Tbyroparatby' 
roadcctomy and of AdmlnittratKiB of ParattuTimjne 
Arch. Surg. 24 893, 1932 

Fitta, W T Jr Haling of Fractura. S CUn. North 
Ameria £6 itTO 1916. 

Frfedqihtfg. 7, B-i Recmt Advanca in Bone FltyaK)! 
ogy Intemat Abttx Son. 96-313 1951 

Hau, S. L. StkaulatkOD of Bone Crovkth. Am J Snrg 
RllSu 1968. 

HalAftnan. E. 0 RoU of Pawctcmn in Hahog of 
PracCmea, Expoimantnl Study Arch. Sorg 21 440, 
1932. 

Ham, A. W and Hairta, W R. Repair and Trana. 
plantation of Bone. In Bourne. C H BucheuUatry 
and Phytiology of Booe. Ne« York. Academic 
Proi. 19S6. 

Hefhudua, A. Study of New Booe Fonnaboo Pro. 
yoked by Sobperioctal Injectkm of Blood Plaama. 
Eitnct of Booe klantm' etc ln\ ecb gatloo by Ea 


1947 

UqpdencBL, kl S Tbe llastha Booe Graft m Uiutcd 
Fractura J.A.VLA. J07 1104, 1938 

IIcndoD. C. H., and Cbaae. S. W Fate of kUKive 
Autogenous and Hotnotenous Bocke Grafts. Inclad- 
tng Aitkadar Surfaces Surg. Cynec. h ObsL 96 
273, 1954 

Jaffee, H. L.. Structure rrf Bone, wUh Particular Refer 
ence to Its FibnQar Nature and ReUtioo of Func 
fUin to IntiTTtjl Architectare- Arch Surg 19-24. 


L« y H. D ! f5acaa Husphalaae. H The Enxyme m 
Dlswse. Particolariy in Booe DHeaae J BloL 
69J149 193a 

kay IL I^- P hfMjThstas a in Growth and EXsease of 
Bene. FhyrioL Rev 12. W, 1932. 
r .^irVu. R, and Pollcani. A. De quelqnes notioas 
jJnyakdogiqnes ntfles k connsttre pour la ccsnpf*- 
de h patbologie osaeuae Pre*»e mfd. 36 

1282, 1928. , , , 

vr.rAak. A- and Byron. R. U Jr Method for Study 
log Healmf cf B<meL J Booe 4 J«nl Surg 27 95 

H- ^ 

HcFwea, E. Ui Breaking Strength d Healing Frac- 


tured Fibulae of Rats, Observatlaos oo Siaadttd 
Diet. Arch. Surg. 24-4^ 1902. 

McLesn, F C., and Uriit, M R.i Boca. Quca|o,TJs*- 
vemty of Chicago Prett, 1955, 

Mumy C. Hu Repair of Frachirea. XliODesoU tlwl 
10,137 1930 

Murray C H Delayed and Noo-nnioD in Fractures 
Id Adult Aim. Sorg. 90.061 1831 
Murray C. R. Propei Place of Pbyakml Tbwtpy ia 
Tnatinent of Fractnra. JAALA. 97 255, 1931 
klorray C. R. Tha Modern Coaceptioo of Bate For 
oiatun and Us RelaUob to Sorgery J Dent Rea 
II S37 1931 

5tiuTay C R.I Exact Rcfe of fliyucal Tboapy ia 
Treatment of Fractnrea. Surg. Gynec. 4 Otrt. 56: 
-179 1933. 

klormy C R. Healing of Fractures^ Its InBooce cn 
ChoLce of klethods of Treatment Arch. Sorg. S; 
446 1934 

Murray C R. Timing of Fracture-Hcalieg Pi o cf, 
Its lodneoce on Chofee and Appheation of Treat 
ment Xfethods J Bcoe 4 jefnt Sorg. 23.S6, 194L 
Murray C R. Surgical Piiodplea Oppoaed to "Boh 
cf Thumb in Treatment of Compousd Fractures. 
Ann. Surg, 116 309 1948. 

Murray C R., and Mnnay kL R. The Mechantn cf 
Depocttloc of rgOtim ^ Fons Eitraskefatal Bme 
Is the Adult Animal— A PreUnunary Study AaL 
Rec ^JSl, 193a 

Pbemistej' D B The Fate cf Trinspfanted Bona and 
Begeomtha Pouee cf Ita Vatkns Ccoatnents. 
Siog, Cycsx 4 Obat. 18 308, 1914 
f^enmtes- D B. Treatomt of UnHiiatcd Fractures 
by Onlay Booe Crafts without Sctows or Tie Fiia- 
Uw J Bose & Joba Soirg. 29-946, 1917 

Fhemisto- D B. RecognAkn of Dead Booa Based cm 
Pathological and X-ray Stndica. Ann. Sorg. 72-466, 
1920 

Pbaohtca D B. Repair of Booe in Preseoca of Ajq>- 
tic Necross Resulting frnra Fractuiet, Transplant*- 
dons and VascoUr OhstTUctioo. J Boos 4 JcaiA 
Surg, 12 700 193a 

Fherputet D B Aseptisebe EuochennekrtMe bti 
Fraldureo, TransplantiumDen and Gdaisvenchkt* 
sea. Ziachr L ortftoiL Chlr 55 161 1931 
Ravdin, L S.. and kloriucai, Xl E Oso&atioo After 
Fracture, Expelmeotal Study Aiti Surg. 17}818, 
1928. 

Schrmm, W R, and Foadidt. L. S Stndfcs m Bc« 
Healmg. J Oral Surg. 1 191 1948. 

Sicard, A, and Mouly R. Frozen HiaougBJOus Bene 
Grafts, Preme 62.665, 1054. 

Speed, J S., and Inigte , R. A. CampbelTs Operatrve 
Orthopaedics, 3id od. St Louh. a V M»by 1956 
Speanan, H Elinbryonic IDevefopment and Indattioa. 

Now limes, Yale Unfvenity Presa, 193^ 
Swenson, O Biochesiucal Oranges in Fracture Hen* 
atraaa. J Booe 4 Joint Sorg. 26.288 298 1946. 
Saensoo, O snd daff G U OMttgea to Hydrogen 
loo ConcdtratJon cf Healmg Fracture*. Pi^ Soc. 
Exper Btok 4 Xled. 61 15L 1946. 



Fractures and Dislocations 


rraciurcs and Dislocations 

of tlie Upjicr C\lrciiiity and Spine 

HySWI w IU\KS M I) 

S^u lUvfc. a \ nih h'j htith uoi niuraieil at ihr 

luHftiitg f nyt^r^HTiHl ••mllhc t nn tttJg 1 1 Chka^n Tfalt\riJ m anatomy 

I u fatly Hjftftt m tnictf I aftonl ihr anfi tm 

raid i 4 < iTV 'i fo mtr ^taphy} « *1 otn yr /liii Ilf maJf maay fon 

(tjmfam* I tlif lit tat tr i iwuny anj 1* Uh<u/<* riofruvf 

r/ Ottlui^u ^t/r^c•v ^ ttihurUtnt t auftitty 


Tile lUMl 

rortom of iIk* Diiul I'tuUav TIitk* 
fracttffrt UKuJIy Jir llw lonll of tlurtl 
'kiltmcr ami air ai%jicut<tl \\»ll» 
ol Qk* wit liswtn and la-trmrtluu** 
“QfMlh iltc nail TIitn air linjumtU ol Iijt 
'^ iffliimjtcd \ark1) Tltrir U cuduunlv l»! 
Ue ^pLcrmmt id liarlmr mv’hiiIj ami 
® Ine ilncncc of an open uound flir Go 
dould be lnimubili/i%J on a tnirvttl 
or plaktfT splint f«>r tlui-r m ftmi 
Open fractmci imisl l>r imimpllv 
eiplori.ll ami tlir Ikwh frayiwnti 
Small frayiKnU of Ikuk uu\ I>c 
if nociiur) but lafM nitx-n 
w aligned for nuiimuin IniHlIi and 
dx. phaLuu. I*rinurj aillirodevii ol 
a biteiplulangul fuiiit is pistilbil 

, JT wrfaco U Incjuralilv tUm 

^ Ad intramcdullan pin IraMTslng tin 
a^ miildli. piulangm fadlilatrs D\a 
Tlw uound sluutd bt 
V ^hiring tlie sUu iturgins 
be ^ gf-dt Eicry vUutl dvould 

to salvage as muL-h of iIk* finger as 
Secondary tofettlon Is not unentn 
Cf_, ‘■cquirci vigorous trialnient 

or ihc Middle Fliabii* Dis 
due to Injuries of UiU pluUnx 
^ “dloa of tlw tendon of tin 
■ frart,,, ®u wbllmU os relaleil to tlu 
^ ® (Fig- 8) If the kilo Is prodnul 


to llir imdim altailunml it uiU mult in 
flnhm angulation of the dbul fragment and 
pluLniv uiilt ilie itmiinul fragment in ei 
Imium If tile sitr is distal lu the iiuefiloo 
of tile Imdrm tl uil) luoduir Gnirm <4 llie 
|uu\litul fragment and dieial ilispLcrmmt 
4»r jiiguLalion of llie distal fragnuml It is 
iiii|Mutant to ii‘ei>pU/e tlu'se luo Iv-imi of 
dlspUeemml if faiiuir in itinriiing tlio do 
foriiutv IS lu Ik* avoidiil 

U\*diuluu) Ik avcivinpllsluii bs ir-abgnlng 
tile ilivlal fragHHiil im llu* provinul otk uilli 
tile |uiiml under local oneithnia Tlie digit 
Ik inimuliUlreil citlier b\ appKmg a sLln 
liglit plastiT vplinl ultli tlu UitirpluUngtal 
luiiils III ll4*\ion or iirifiTablv bv use of a 
forearm cast uhuli uidudi's iIk fengiT TIr 
Utter pnR-eduri is oiR'cialK suitable ulR'n 
iK (raeturc is unsUbk and the dvdormlti 
Is liLiK to nvur SLeletal traction obtalmil 
b\ a IransviTseU placiil pin In tlie distal 
pluUtix and atUclR.il bv rublx.*T bands to a 
wirt propiling from a forearm cast is 
m*vi*Marv in wnn obUque and comminuted 
fraetiirek I mon can Ik? c\pt*cteil to talc 
pUcc ill four we'eLj 

T frae*tuR*s of tluj distal c*nd and com 
niiiuited frac-turcs cUcwhcTe In tho bono ina> 
reipilru continuous traction and cast {Fig. 0) 

Fraciuici of the Proximal Phalanx. Tho 
proximal plwluru is fractured almost tu-ice 
us often os tlio middle or distal phalanx. 
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Ftgtin 8- Drawing cboumf <Wfonnfti«> of fncturea d die pbalaojja tud meUcvpil bene*. Nc^e tbe 
tnetbodf fgr cortectan tbe objatoeni The Imerphelanfnd end meteceipel-pheUjigeeJ fahls diooid b* tooiD' 
bi.ttzcd Id fcxDe decree of flam h beoeN cr pawbie. 


Tbs fraciure U mualh tranrvmw through 
the middie third of the bone but auv occur 
in aay portioQ aod rru> frequentiv be com 
znhiutea or open Lt dther result! from j 
force directed upu-ard from the dbul eod of 
the finger or U mav be produced b> a bUnv 
over the booe The defcnrtalty u usuaUv one 
of fonvard aagtiiatfoii due to coQtnsctioo of 
the lumbricalit and luterosscoui niurdcs. 
which nonnaDy flex the proximal phalanx 
and exteod the disui interphakogeai jointf 
(Fig. 10) 

Treatment ccmslxts of a mimoai reductroo 
of the fracture under kxsl aDQitbefl&. Align 
ment ii brou^t about by flexing the ex 
teided distal fragment on the proxitml one 
The finger is then Immobdizod in a forearm 
cast which inclndei the Involved digit \vUh 
the metacarpal phalangeal and InterphaUn 
ged Jolnti in a moderate degree of fla>loa 
(Fig LI) Comminuted but itoble fractorei 
may bo treated in the lamo uay Umtabio 
oblique, rplral or comminuted fracture* re 
quire continuau* rubber-band traction from 
die ends of a pin which has been inserted 
tninsvertely dorouA the distal phalanx. The 

Hbect !■ nipported oo « ain-fd ipifat wbteh 

DOrt of thefoToaim out. It mart not bo 
Lmt i^rtaiitoo on a btutjo ipltat, to thli 
wJi lead to coometona of tbe ct^lenil 

of the meticsirpiil-pbiitanged 
{ the hood. 


pentianenl crippling <^o hwd. 
b Impotont becauM 
ingulai deformiticf with 
may require orteotomy to 


rotoro latti/actoo fuoctloo of tbe hi^ 
L-nlon is usually ejected in four to rii 'veeVi, 
aJihougb Jt tale* mu^ loogrr to rooialta 
the finger joint* and restore fall function 
of the Dana Paraffin baths are perbaps the 
best and cheapest form of physial tbasW’ 
for painful, rwohen and stiff joint* of the 
finger*. Forceful manfpolatlfln delay* 
ery and must bo avoided. The patient xhoold 
be encouraged to raerve tl>e digits activd) 
during the period of cast treatment and es- 
pedahy after Immobllizatioo is dlscontiDued. 

AruujOQ of ihe Exicnsor Tendon of the 
Fingcrt. A common Injury which Is fre- 
quently mistreated Is that of an avalooo 
fracture of the prodmal and dorsal portico* 
of the distal phalpm resulting from a blow 
on the end of the fingo* tvhllo die di^ 
interpholangenl Joint Is Qcti\-ely aatended. 
The result Is the typical drop or maDet 
finger seen frequenliy in baseball playert 
This condition nm afro result from a tear of 
tbe extensor tendon of a finger at the 
of it* attschment to the base of the distal 
phalanx. It is usually a subcutaneous injury 
without on eitenjal wound. RoeotgenograiM 
may show q separated small fragment ca 
bone. Palo and swelling may be minimal, 
but tbe flexed poilaon, the los* of actfr-o 
evtouloQ of the distal phalanx and tbe local 
tenderneu are diagnostic. 

Treatment is the same whether a fragment 
of bone Is torn off by tbe tendon or the ten 
don Is ruptured at its Insertion. In both c*^ 
the finger is immobilized for six week* with 
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lltftltjlal inlrrpJulAJiKrjl fiiinl in fiuvimnm 
cvti-muM iiwl «Jlh Oic pruviiiul J^unl flnutl 
45 dfpcxi m oiJrt l» «» Ux iJw’ Jli xi>r 
(ijxiuj irwl’O \ JixiliU'l pUvtrr luil wluth 
dlcttU Tnim »1 k? hp «4 l)*<’ linear 1“ 
nxtuaTpal {Julancrjl foTit ix liiiJiK wf»» 
fatU*) jIUhhirIi 4 n>t1-»l xplinl will xmo 
pal as ttdl Intutmxlullux tivjlnm is rre 

CffllDCIulcJ \i) MHTW illll l>0 

mmol for rUxplHUxal x^vrx OjXTl Irxiuc* 
ben and Icmlwi suimc aic uuK nrxr^wry 
a lOile tavo !nil max l>r rwxrxvai) (o 
mlorc cxlruunn i4 tltc Uulal pluUnx ui 
cataaevs of ncjJrxL 

DuluaiHm uf ihc Mr(4(4t]ut Pfulan^i^ral 
]cua( ol ibe Tburais. I xnli tKU ilultHalsitn «4 
iIk pruxunal ^OuUnx ixi llu* tiul imlai^rpit 
Ixncsu) irxuU (ntm a (aU <>n tltr luTut nt a 
blow cn Uic Iiv^srtc'XttTHlnl iImiiuIi IIk* 
tnwf cjpsuU* u livrij and in nun) msUnim 
ibc pmxmu) md <4 llrf* irx Uiaijul Irunr U 

pfUrudtxl Uuoujdi iIk* Jtfrxl and injx m 
ttrfcrc wiih die icdiKtwn Tlx* |wlimt torn* 
pl^of pom, dtfuniiitx and tns <4 fmulncn 
U«e mdac^inal pluUi Cral ^ 

P^ vin ul cad of Uic pluLnx can Ix' ]utpalrxi 
Fjfoounroll) puslni » M Uic duUl <i»J « f 
y , BKUtaxpJ Umr Homlfimopam* 
MJwld eoafirm ihr fiixUn^ 

Tdc dolocaltun can Ik* icducrd in most 
™biacn b) dcmiiwjid iractHin «in Use 
and cwmtcrlfJtlUtfi on tltc Iwrann. 
ue redudjoa mj) be faciliLitcJ lr> li)pcr 


rxidicwm id llir ihnmli In nnlrr In apprnxi 
nutf* tl>c did III tiio ptoxlnul |duLitix In 
tltc tiirlacaijul Itcad allcr ulikli llw lliiinili 
U ic atipHtl In uiIkt eases iJto Itcad must 



f<cwc 10 I'faclaie t4 iW prutliml pfulaou Tbr 
liuSMtoutlc wLs ufuLlkn u scxti. 




Ftavr0l2 Forcunn cast mhlchlnctides one fin^ 
with the filjpt lo floion at all Tahiti. This Is a f?n»- 
fjctmy Dsuam of ImnwhAWng fractura of a meia- 
carpal \»oc or the imahnal aii middlo 
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Ftgvn li. Unrtibie fmturg of tba htna of ihw thmnK a, TaimJ 

Toeatsaiofrim before mtUaeat B, Rrductloo bv iLetbid tnetkn isug thnaded cocaectvd nibbcr 
Iwndi to a sdal ooCogger C, Anatom hr mute afta ■!■ wwb oi traetkoL 


be poshed badkward throogh a rent in the 
anterior cansulo to achieve reduction. Oc- 
caskmaBy the floor polllcis loaguj tendon 
becomes caught around the metacamal 
bone, neceiiltating open reduction. After 
open or closed reduction, the thumb it im 
mobilized in a forearm cast which should 
extend as far os the distal phalanx of the 
thumb The cast may be removed after three 
to foor weeks, when active motion can bo 
resumed. 

Fractiirct of the Metacarpal Done of the 
Thumb. Fractures of the shaft of the metn 
carpal bone of the tbnmb are a common oc- 
curraice because of the amosed podtioo of 
this organ. The fracture takes place In any 
porticin of the bone and may assume a trans- 
vase, spiral or oblique direction Comminu- 
tion is frequently encountered. There also 
may be m^ked angulation or ovculding at 
the ilto of the fractare. 

The dtagnoiti Ij baled on the hlitoiy of 
fafuiy with 

f^tv ild Ion of function of the thomb. 
Ktgraognm. ,viU reveal the oaect nature 


fractarej with ovetrid 


lug may be reduced by tractioo and coonter 
tjactioo or by angulation to engage the ends 
of the fragments and effect thdr reaHgnment 
dlstaliy and pjodmally Immobilization Is 
obtained by a forearm cast which extends 
to and encircles tho thomb as far as the 
distal phalanx. SexTiely comminuted and 
unstable fractures are treated b> skeletal 
traction rimtlar to that used for the Bennett 
fracture (Fig. 12) Union occurs in four to 
six weeli The firml remit Is usually satis 
bictory 

Bouietts Fracture OisIocatioD of the 
Thumb. There are two fractures which occur 
at tho base of the flirt metacarpal which 
are common and characteristic. One is a 
fnmture about loch from the hose (Fig. 
12) which may be transverse or mm m inuted 
and the other Is the so-called Bennetts 
fracture. The latter is distinct in both dlag 
noris and treatment from tho other types of 
fractures and Is, moreover a potentiaJJy dis- 
abling Injury of the hand N^ch therefore 
requires sp«tial gttcntiocL 

Bennetts fracture and resulting diskxn- 
tion Involve tho proxhnal articular surface of 
the metacarpal of the thumb and the ad- 
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fiaiJ Iwoc Tlw JiJiluir nvtull) ir%uU* 
(r^ j liiuc »]ikh »Uivr> iIh* nu-Uiatiul 
booenp jgjmtt llir muIUn^iliini iiujdk 4ml 
Jranotf 3 UunR'jbr (tJpnnit \i»Ur 

i)( iU tu>r Omvn|iMnll) ll>r nontui 
^tibiLtv n( iIk; rtKi4(4t|»iimiI(jn(0i]inu hm 
|i:s jcunl u lint 4mJ t)ic iiuin anil 

the Uo iiHilanfir^ ilnlmatr jHu\lnu}!\ ami 
pAl(tiatf) The unaU anIriMir 
uMuUv mjwLiin> ilv mitmal irlalunutiip to 
the malUnpilum iiupik 
QuratIniUtc »>Cn« ni liii» (ia(.tiii(Mli«li»‘ 
olwa aic pimlul miUuui Ima) 
aod Ruilnl kurUmf; at like tuu* <4 the fii^l 
miLirarpaL Ilnmlf^mn^jam* air nrvrxur> 
(or nxnplrtc iliapunik. 

IWiiu^tiun Ik oltlainnl lik ihmtiuani tiat 
tioQ CO Uic thumb vo llul itie num fia(:nKnt 
d Oe mitacarpal tune apikmkmutik tlir 
hmU ftacluii'J jueve Icil in ulii bu wctlk 
^ icqubcj fnr kolui union Ui <H.rur It ik 
wvTkun to nuUilatn lunlinumu kLrlciaJ 
tracboo JiatniJ tl»lk tiPH* Tlifk lan Ik* 
^ducked jnllinj; 4 >kvte UankkrtuU 
ibiwjgh the proiimal pJulank ami alLw lunjt 
A. b) mcau of mblK-r lujulk tu a kmall unt 
fiSfiiT uhkh pru)t\.(k (rutn tltc (otratm tavt 
(^S- li) Eou-ttMTxl j|ii«uumatKui t in Ik* 
bj a jwckkute ibnianu over iIk* ijotkal 
ot tlic prnUnul cmi of tlx* meUcar 
^ Roentgen^anu kliouUI Itc nuJr tuo 
after Iratlion U couiniriX'rtJ to deter 
'khetber teduktion lu> Ikvh effected 
^ at \kccU) Inlcnali fur ilucr aiore ui-rla 
juic aUj^nmcnl i% inamUined 
akn, 2s confirmed radUiIugicallv tltould 
tale ^-e »iimn Us uecU 

Is Impaticd uitli dimnkkatd 
cf like small frayiH-nls-uIilcIi 
^ rarc-ond both tl»e small and 
a fragments arc pulled lUslall) li\ 

1 » wUifaelor> reduilkni raiuwt 

(Ftijin^ ''■ithout rccuursc to kurgiT> 
^ H) The reduction mukt Iw acx-umU 


In all cases lor iniongnMHii Joint siitfacrs 
trad to rail) trannutic aitiirilik of llic meta 
cat|»a!Hai|u) joint and maiUd disability uf 
like llminb 

fiattuirs of iIk* Mria(ai|Ml Itonn Exetu' 
else tkl ilir Thiinilt. htaclnro uf llie meta 
cartu! Ikonrk air pnkdncrd imiiirctly Ii) 
SHkliiHr dirreted npwaid ilnougli like 
tniulks or diirclt) b> a blovs to like donum 
oI like Iiand The nkosl coniirwkn fracture is a 
tianurne one uilli impaction ami dorsal 
aiki^ilalHUt llnliiiium is accomplblkcd h) 
rstmdinst iIm* diktal fiJk^m-ni into all^mc'nt 
uitli like |no\inul pkilion of tlkC Ixmc V 
fniraiin cast is applird uhicb includes tike 
liami am) the Gngcf cuitrspnnding to tlir 
iii|iun) tnclararpal 

rraruierir' fiacinirs uf llie slialt of live 
iHUke kcjlh osnilding ate tednerd b) manip* 
iilatuui tivtn;^ like aiitiulaliun mrlluxL Tlie 
fuKmmtk ate maniullv angulatcd dorwIK 
M> as to rnc^gr llu iMine n»ds alter uiiicb 
irdiiction is lumplrtrd Its cslending tike 
distal fragment Oivni icductUm is oceuskm 
alls uidicatni IkcTanve not all of these frae 
tiiirksan IkT ade^puIrK tednerd b) majjlpu 
latum SLrIrla) Iractmn tiuougli ibc cor 
irs|MHHliiig finger cannot usuallv mobilize 
llie distal frapTsmt sniBcn'nil) to rlTcct a 
reduction. 

OI>)ij}ue or spiral fraclutcs of tire mctacar 
pal bone wiiIi slight ovcnicUog can bo 
treated b> continuous Iradion l)\ meant of 
a tluradid mre dolled tluouglk like miJdli 
plulanx veilh llu* intt'T)>lulangval and meta 
carpal plulangeol loLiU* flexed on a cursed 
ttitc or itu-tal siditil uliicli Is ineorporalid 
in a fuicarm cast Tike luliml is encouraged 
to moxi llu. dUta) plulanx to prex-ent flia 
lion of llie tendons In adlicnions- Traction 
max Ike dikcxmtuiUL*d at tlu imil of four 
xccvls isi llu jsrrNence of adetpuite cork 
callus aJUuHigii ux uihIs or iikori nu) be 
rei|iilred for complete iHallng. Opsaj reduc 



^ tractlOT ivtl for fractum tad fracturoKllsJocatlom of the mcCoarDo] 

wtb 0/ the thumb mua be well pjiklcd to pres-ent prrskuro »oce. “*'**sirpat 
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UcnanJintrnulfivJli^ml*^ ilctijjirtl 

{at ihii itujp«»w ilc pulJirJ fa> wiiiM’ 

VuiluTTk UuwcU »1 k* «>f iUc iiifM 

csrpjf btuvi nnul olhn tJw* hith 

mUrjHul (tijt 15) ll«^ ‘*''‘>1* nwul lie 

muxilK fnwn J din'll lil'"* 1“ •“'•‘d »d 

uic OM-Uc^jul Kior j\ mjKxUlK 

D fivt fisJjti, Um’ daUl Ifjuiixiil »* l“»ntl 
iTiLruji^ Anil uiiull) imjutli nito iIh’ cml 
t< llic pioiniul lupncnl llnluilwvn ii il 
fciicxl, mlh l)tr lulinit mxlit IihaI <k C«n 
ml Aflraltou II) iliiiinj>Ailm« iIk* (IivIjI 

frapnoJ aimI tohiiwa Iwuh* aIiujutkiiI-j 
nnxTJiac ulikli «4 Citi Mi|iiun nmmlnAldc* 
fanr l( dniuUl Ik* mipluil/rrl llul ihu 
defonmt) CAiUHit Ik* itutnlril li> tMilum 
OQ iIk* nlrmlij Cnan wiur i!k* nilUtnAl 
ljt;jLiDcnlk id iIk* rtK lj(Ar|t.il plutniKrAl 
)au3U iir liUvnl m itiik {kimIhiII aImI (Ik* 
trxlbin lunr U rv I It auuiultitl (o (l>r im Ia 
cirpj] luDC StHiw* tgicoink miqiitiK-nJ llul 
iciimlnin l>c cflctlrj li) Ap\d)mi, npwaul 
prmiue cat (Kc diilJ nul nl (Ik* ]uiiiinul 
pluLax Alter juiltma dif* ukUiaijuI plu 
unp-J Aod prokimJ inlrr]»]ul4n,„<-4l inmt% 
in U3 drptxr* nf 6 c\kw In tillui CAWk (l>r 

tatpAtlBO is UM UJIJTvtnl \iS jMniutc AJV 
to Uic xuLu Ai|ir^( <tf llic diiUl fua 
naaa b) ibc pb)kiciAti» ifxlrv bnart wlitlr 
a uwatnfurt'c is trude out llic iilc tJ 
^tme urth Uw liunnlrt (l-t^ l(*i llic 
is omnoJidLri'J ut a 0<-inl jnuilkm lid 
®*oia rcktoralwa id AlipinKiil <i( (lie hk Li 
cwpal Lone A IuikI id pUiirr U (lUu'J 
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jUnil iIm* urlil \ ipliiil ul pbsirr U nude 
liirslmil iIiiIaH) Innti It oicr iIk* tiKlAurjul 
Ihuu Atmiiid iIk* Gtiarr jml luil to the 
sitLir AH*rtt III iIk* miIvI lltc plAvIrr 
tiMildttl wi A* Co rial tjjmATd ptmiufc on 
(Ik* dliUl liApnml of llw* inclALAtpAl Ikkm’ 
\ {ud irtrr the* (h’Xid pnninul liitrrpliJ 
IaikcaI |iiii>I Aiiudt ptrviiiic miioiii. HornC 
aniot^Aink Ate nude d( tin* aid id ten dA)i 
imjiuc iIh* litidniLA fur iIk* drfiirnnl) (o 
tixiif u ^cAtnt At tlui linir I nion it mil 
aIK itiiniMnllv AdvAmitl At iIk* md id fin>r 
unLft wi llul (Ik* lAit tru) 1)C diuArdril 
Ami liiiutiiui rrktintrtl Mjtnnitid fucturri 
uiili |)h* nu-tACJijul IicAd |itn]n.tin>, {nnini 
mtill) m die paIoi nu) m|uirc sutgicjl 

llMtnliltTV. 


THE UkisT JHIVT 

liAiiutn o( llic NAkuuUr Dune Tlie 
nAvkiiLr lione i% llic nuivt itminum!) in 
piinJ lium* m llicuti»( Tuunu In thU Imne 
Ik fn|»rrulK Itnpiml ttt >LHJt]a pi^nnts ulsU 
mt^kc w )|MMlk aihI snntbr ^i)sicAl jctoi 
ties hiAitutrs trsiilt fiont A IaII un tliC 
initilirtilinl lund iIk* (orev ol nhich inm* 
jurwick die luviciiUt liunc betviem the tnul 
tAnwuIuni trujus JisUll) Ami tlu? md nf tl>e 
lAdiiii |HoUnuU\ T)k sAnic tvpc of fjll 
tiu> luodiur A (aiIU-s frAiiurc in oUJrr m 
UiviJuaIs And A frAiturc uf tlic divtAl portion 
ol die slulls ul iKc tAdlui Ami uloA in >uunS 
iliddim \A\lvmlAr bone fractitri-s oIIrT aP 
oiTllmt mnpK)>ij for union and restitution 
ii( iioTOul 'A.ivvt, (uui.liocv ^;«isssdcvl dvc ia 
pirs is riToanl/eil cajI) And projicT UcaC 
inmt is isniilulcd 

frjituri's ATI uf throe sjriclirt, bosid on 
arulomlc location Tlics Are rcspixTlvcly 
frjilures lluuujji tin Juul portiun ox tu 
IhhIc thruiiali iIr Mjist ux mklpurtkin, ux 
tlixuualt di^ pruNinuI tliird of tin banc% 
t’raetuxes tliruu^h the uaist ox mklportion 
ore inori. rumnion tiun those of tlu. oilier 
two VAxiitii^s ( Hg. 17) \oniuiioo is tin xuk 
In fracluri's of die IkxIn if Uic) are ned 
dligiiUMKl aecuxaleU md tnali-d pxopcxl) 

Till (uin nu> lie so slight as oat to in 
duel the* patuTil to si'cl tm'dical eaxe The 
hwidliiig U most maxLed in the rad^l half 
of tin wrist joint and restricts motion Ten 
dimess is illdti'd oiir the nailcular ng d 
i-spii-tall) tile anatomic snuff hot, which 
Hstlf nilglil Injconio obliterated by the sw-cH 
Ing Tlie diagnosis iliould be siupcctcd whm 
lliese findings are present and confirmed by 
adequaU roentgenograms. Including antcro* 
posterior lateral and oblique s-lcwi of tho 
wrist In some eases the fracture line may 
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17 AatempcotcrloT vtewi of fneture of norkokr bone. A, Befm tixalmait; B tbe fitwl ronlt 


be to faint that it cannot be detected on 
the X ra> film. In these padentx, the diag 
nosii it nnuilly a tpmln of the wrltt and 
treatment Is accordingly misdirected 
It is lafcst, therefore to treat aH to-called 
sprained ^vTlstl as thou^ they wore froc 
tures of the navicular bone and apply a 
forearm cast which encases the hand up to 
the distal flexion croate and extends to the 
thumb as far as the distal pKalnrir. The wrist 
Is placed in dorsiflexion and the thumb la 
Deotral porition. The cost will relieve syrop- 
toms ATiri n1«n Immoblliie a fractoro wbro 
present (Fig. 18) If after three ^veeks of 
InuDobllfaatlon, the x ray picture again 
shows no fracture line, the cost is discarded 
and the wrist is permitted to resanw func 
tlcn- If on the other band, a fracture la 
deanonstrated, a similar snug fitting plaster 
cost is appU^ and immobilization is con 
tlnued until union Is demonstrated on the 
roentgenograms The cast may be changed 
at intov^ of six \vceks, at which times 
roaitgenogrophlc checks ihoold be made to 
determine the degree of healing. 

Fractures through the tubercle, or the ex 
tra-articular portion of the navicular bone, 
retain an adequate blood supply and unkm 

occurs In about III MToeks Fractures ti^gh 
[b«bod) or ^valrt, of tB. 
quire flU to dx 

SoJfv «n troll fracture, of ibo 

he.1 if uninterrupted Immoblllu 
Sr^of the rvrirt i. coolinued long enough. 


which may be up to hvclvo month*. Low d 
blood supply to the proilinal fragment at the 
time of tojury ma> prevent union and a 
satrifactory nsiult in sosne case* (Fig. 19) 
Nonunion may bo due to one or mort cf 
the foUerwing factors falhiie to recognise 
an acute fracture or to institute Immedistt 
cast ImmobilizatioD and continue it until 
union Is shown on the roentgenograms, sn 
Insufflclent blood supply with resiring 
crosls of tho proximal fragment 

Nonunion with hvo viable fragments U 
compatible with normal functioning of tm 
wrist If pain is present, union truv b« 
achieved by means of an intianxdalury 
bone graft obtained from tbo st>lold proert 
of tho raxilus Tlio st>loldcctorov will at tw 
same time relieve the navicular bone « 
pressure which, in some patients, may cause 
pain at tho extremes of fl^on and eitensi<^ 
Nonunion, which is accompanied b) 
aseptic necrosis of tbo proximal fra^n^t 
offen a less favorablo prognosis. The oinlt" 
diagnosis of tbo necrosis can be made ooiy 
with the aid of roentgenograms Immobilto 
tion of the fracture in a cast causes the 
viable distal fragment and the sturoundlog 
living bones to undcr^ atrophy of dbu^ 
while the dead proximal navicular £nigin®| 
will retain Its original density After dgbl 
to ten weeks of treatment in a cast, x ray 
evidence will show the nccroric proximo 
fragment to have a relatively high and un- 
changed density and tbo llv^g distal frag 



IllM mils »M> Dimjh VIIIINJ 
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Piffnr* 17 Atttwapotoriar vierwt of Ertctare <d wnicnkr houi. A, Befxn tnmtmmti B die fiaJ rmUt. 

Iw to that It camiot bo dotoctod oo which maj b© np to hvelvo iDODthi. of 
the X ray film- In thew patl®ti the dlag blood mpply to fi>e proiimaJ fragmenl at the 
notli ii nnially a ipraln of the wrltt and time of infnry roay prevent union and • 
tTMtaent it aran^giy mitdirocted. laUifactojy rwult In tome auo (Fig. IS) 

It li safest, therefore to treat ali so-called NonunioD may be due to one or more w 
sprained wrists as thou^ they wore frao the following factonj falhire to recomla 
taros of the navicular bone and apply a an acute fracture or to institute mnocaiaie 
fore^ ^ which encasci the hand op to cast Immobllkation and continoe It until 
^ cnstal flffldon crease and extends to the union Is shown on the roentgenograms; sn 
ttminb as far as the distal phalanx. The Avrlst Insufficient blood supply with resultiog oe- 
is plac^ in dor^eiian and the thumb In crosls of the proximal fragment 
neutral ^tlon The cast wffi relievo symp- Nonunion with two viable fragroents If 
toms and also Immoblllzo a fracture when compatible with normal fonctlaaing of the 
presort (Fig- 18) If after three weeks of wrist. If natn ii present, union imy he 
immobilization, the x ra> picture again achieved bymemu of an intmmcduILiiT 
shows no fracture line, the cast is discorded bone graft obtained from the stybid proceo 
and the wrist is permitted to rennne func of the radius. The ityloidoctomy wlH st the 
tlon. If, on the other hand, a fracture Is same time relieve the navicular bone of 
demonstrated, a similar snug fitting plaster pressure whlcffi, in some patients, may cause 
cast Is applied and immobilization is cod- pain at the ertrenMH of flexion and extmiba- 
tinued until union is demooitratod on the Nonunion which is accompanied bf 
roentgenograms. The cast may be changed aseptic necroxh of the proximal fragm^ti 
at mtervali of six w^ at which tiroes offers a less favorable prognosis. The cUolcsl 
roemtgenographlc checks should be made to diagnosis of the necrosis can be made only 
determine the degree of he a ling . with the aid of roentgeoogrami. ImmoblHxs 

Fractures through the tnberde, or the ox Hon of tl» fracture m a cart caiues th® 
tra-articular portion of the navicular bone, viable distal fragment and the furroaodiag 
retain an adequate blood supply and union living bones to irndm-g n atrophy of disme, 
occurs in about six weeki. Fractures through while the proximal navicular fragm*^ 
the body or waist, of the bone usually re- will retain its original density After erfgW 
quire three to six months to unite Prac to tej weeks of treatment In a cast, i-rty 
tlcally an fresh fractures of the navicular evidence will show the necrotic proilmsl 
bcme will hi-al If uninterrupted immoblllza fragment to have a relatively hl^ on- 
tlDo of the wrist Is continued long enough, chaiged denslt> and the living distal frig* 
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ment to have a low atrophic density (oateO' 
poroilj) In spite of thii compUcatioa, cast 
immfih/lfm Hnn nnut be continued wltbout 
Internjptloii, for consolidation might occur 
as blo^ vesselj extend across the fractuio 
site aod gradoally replace the dead fragment 
b> new Wvlng wmo through the process of 
creeping substitutloa. The end result may bo 
very satUfactory 

If iTnlnn does not Occur between a Uvo 
distal and a devitallied proximal fragment, 
disabling arthritii of the wrist, which Is 
difficult to relieve, li sure to result Of the 
muneroos corroctivo procedures have 

been r e c o mro eaded for the treatntent of non 
imifin, radial styloidectomy without exdsloa 
of the dead fragment combined with an in 
trameduHary b^o graft across the fracture 
site is preferable, providod the dead frag 
meat is Intact and the symptoms are rela 
tlvaly mllA If union occurs it wiB bring 
about gradual rovitalimHon of tbo fragmoit: 
this may be cheeVed by serial roentgeno- 
grams t^en at threo- to six month intervals. 
Tbe bone fragment will graduaHv appear 
mottled or even cystic as the high density 
necrotic bone is replaced by Icnv density 
atrophic living bone. This process spreads 
from the fracture site to proxifflal ex 
tremity of the fragment The replacement 
>vlll be complete when tho bone reassumes 
a more os lexi homog^eout appearance and 
trabecular structure; mt. in spite of success- 
ful onion and complete resdtutian of the 


necrotic bone arthritis of tbo wrist nay 
o>«JtuaIly occur 

In tho presence of both nnniminn 
disabling arthritis (Fig 20) eTcision of de 
devitaliffid fragment luone is rarely rucceo- 
ful in relieving tbe wrist symptoms. The 
simple operatiCT of styloidectomy nfffn t 
satl^ctory prognosis, ^t orthnxfais ii the 
only proc^ure which ^v^I] definitely restart 
a painful wrist to satisfactory osefnloeo 

(Fig. 210) 

DuJocntion of the Lunate Bone. Althon^ 
fracturoa of the carpal bones other than w 
navicular are unconunoo, dislocations of the 
Innate bone ore common (Fig 21) Thh 
bone and the navicular form the jooctkii 
between the radius and the hand. The 
proximal convex surface of the hmate sr 
ticulates \vith tbe lower cod of the ridhs 
medial to the navicular and with the car 
tilaginous dlsL of the dtctal radioulnsr 
articulation. Tbe distal surface of tbe hmitB 
is deeply boUowod to accommodate (be bead 
of the capitate and the ad ja cent portlcn of 
tbe hamate bone. 

PislocQtioQ of the Innate resolts osusHy’ 
from a bypcnxrtensiofl iDfury such as can 
occur from a full on dondflered hsou- 
Tbe injury may cause tbe Ugameats betivem 
the capitate and hmate hmate ud 
radius to rupture, thus permitting tbe hmste 
bone to rotate fca^vari The lattar may be 
partly or wholly dislocated and come to red 
anterior to the distal end of the radios aod 




taACTURES AND DISLOCATIONS 





FJckw iL A, Dnrwtng jKowta^ »ntcrtar cL*l<x-»ttcw erf the huule bone. B One method of dosed reductloo. 
C, T lotAJcd cotl,-«p tplkit used duiiof iho ooo\-»k««id period- 


hcor atfa the fh vof teodotu of llio \vt1^ uqU 
tbe me dtfln nerve. 

Chntcally the patient cxpcricDCcs great 
piin And swelling of the wrUt with U^tu 
hen of movement The fingers ore held in 
sq niflftcd position. A characteristic sign 
whsefa nay suggest tho diagnosis is thot of 
P»in or tingling in tho dIstributloQ of tho 
laedian nave. This is due to direct pressure 
® the Qer\e by Ibc forwardly displaced 
™sto crowding the carpal tunnel- Another 
sign, but one which Is not 
•h™y* peMBt, Is that of alteration In the 
pojitiora of the beads of the seccrad, 
hW and fourth nsetacarpals. Ncmnally the 
of the middle finger Is more distal 
the otben but, wim the dislocation 
« the hmato, this knuckle may Uo on the 
level u those of tho inclox and ring 
because of a proximal shift of the 
?***®rpal bone. The dlagncuii is confirmed 
^ ^^^tSttiograros. Though the dislocation 


tho arm. This will puU tho cupitnte bone 
away from the cad of tho radius whan it 
has sliifted, and restore space into which 
the lunato can bo reduced bv applying back 
word pressure Nvith tho ^gers. Japanese 


traps on tile fingers mav be used to obtain 
strong traction {Fig. 22.) Countertraction is 
produced by flniing tho elbow at 00 degrees 
and pladng a sling over tho lower end of 
the humcnis. Tho hmato can then be easll> 
manipulated bock into its nonnol position 
A foreann cast which extends os fox os the 
distal fiesdon crease of the hand maintains 
the reduction the \vTlst Is placed in neutral 
position. The cast is removrd at the end of 
four weeks, wbcaj motion can be resumed. 


3 recognized in the anterior view It Is 




I i '-leany m me laterai exposure, 

erf tVi- the articular surfaces 

IIm completely separated from 

In ^ surrounding carpal banes 

^ ten severe InturiM tb#. nrHr-.lor «.r 


tiCB injuries the articular sur 

^ bmate and radius may itiH be In 


rmh.r*Tr ana radius may itUl be In 
(ome extent 

foductlon is essential. Acute dlilo- 
tiat h ^ ^ corrected by manipulation, 
- Ihqj downward traction on the 

^ u sbnultaneous countertraction on 


Figur* 23. FliotosrHph ibowtng Jtpucse Anyr 
tups, useful in the reduction of tra rt ii i e s of the bones 
cf the wrirt «n<i foreeim. 
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ABC 

FlfUrtSa, S pmitiniittii tjgyaa nagtali of kinato, rL»plw4r f m4tK defcrurity >ad fncttHl 

(A tai B) (routed by eidskro (C) with rteak 


and a removoblA Icntber molded splint Is 
used for an additional six weeki to protect 
tbe wriit 

Dislocation of the hinate older dun three 
%veeki cannot ordfaurlly b« reduced by 
nunlpolatloa although in inlurles not yet 
three weeks old it may be worth while to 
apply the Japanese finger traps. 

I^istent dislocadoos require eidstoo of 
the bone. The first step is to make a tram 
verse Indilon in the fioxlon crease of the 
wrist. The fleior tendons and median nerve 
ore then retracted ulnarward after tho volar 
carpal ligament has been sectioned The 
hinate bone is Isolated and removed bocaose 
It Is separated from Its blood supply with 
resulting aseptic necrosis. A disabloa \vrist 
would eventuate if the lunate were retained. 

The first symptoms of Klenbtkiki disease 
frequently follow trauma to the wrist with 
fracture of tho lunate bone (Fig. 23) This 
condition Is spontaneous aseptic necrosis 
which produces compression deformities, 
pain, limitation of motion and i^ke d dla- 
Kv A Icalbcr BBldod, metol^stoforeed 

,pllBt *ould b. med to early »> 

tho wriit during roplaaanrat of 
tod bone. Eidiion oT 
uhen the booo U badly deformed. 


Pcrllunar Dislocation of the Wrist. A 
perilunar dlsIocjtlOQ of the wrirt joint con* 
slsti of posterior dislocation of all the carpel 
bones with the exception of the h m a t e. 
which retains its normal position. The navic- 
ular boaie may be fractured at the same 
time, and fa tome cases the proximal half 
of the bone may remain fa iltn along with 
tho lunate booe (Fig. 24) These injuries 
are frequently mlsdlagnos^ and thoeforc 
are cilhcr inadequatmy treated or missed 
entirely resulting fa grave crippling of the 

Physical signs fadudo marked deformi^ 
of the wrist with swelJfag. poin and ^ 
functlOD Roentgenograms must be carefully 
studied for min ute details. 

Reduction of the dislocation is effected bv 
strong traction and coantertraction, with 
sudden forward flexion of the wrist In to m e 
Instances, open reduction Is required, par 
ticularly If the proximal fragment of tw 
navicular bone nos become rotated and 
blocks dosed reduction Simple perlhmor 
dislocations are immobilized in a foreonn 
cast %vlth the wrirt held straight for a period 
of six weeks If there Is an associated frac- 
tiirw of the navicular bene Immobilisation 
in the cost miut conti ermpt “ 
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anal roentgen ray cv'ldcnco conflnns tiw 
cutfolidatloo of Iho fracture. TliU may 
iocjrtinjc* require from six to oino months. 
Old and m;rccognlzcd pcrllurur dljloca 
tioM of the v^Tist arc best treated (ly open 
reiictioQ and artbrodcsls of tho \vrlst Joint 
OiUa’ Fraauic. Tills Is Uw moil com 
moo of all fractures. It ii frequently Irani 
vme and lituatod ladthin on Inch of llio 
distal articular lurfaco of tho radius (Fig. 
25) In tho majority of cases either the trl 
angular carUlago bctss’ccn tho radius and 


ulna Is torn or the stjJo/d prt>CQi5 of tho ulna 
is fnictunxh Tho injury remits from indirect 
viblcoco and most commonly from a fall on 
tho ouUtrtlchcd hand It may occur at any 
ago but is commoa in persons of the older 
ago grtxips. Tho same injuiv in >'oung and 
Qcllvo adults 'WU more IlLoIy produce a 
fracture of tlio navicular bone ana in adolcs 
cent children a frocturo-dislocatfon of tho 
distal radial epiphysis. 

Clinically the t>'pical Colics fracture pro 
duces a so*calIcd sliver fork deformity and 
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Figttfm S5. Rocsttenogrmms of a typical CoOea Erwtsre. A, Not* Uw ibartimtiig and ccwnTringtioc of tb* 
fngcoeot B, lateral mow ibowtog reveml of tbo dlital articular surface. C and D, EiraTVot rcaolt 
nftiu^Knn aod c oiiitnno Qi skeletal pto fl ii Hon la a fcreacm out. 
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of the aba Not Infrequently IImj dlilal frac 
njHit ii displaced a lilUo to tlio radial iluo 
cxl maj bo angublcd In the direction of 
Kipination- Finallj It should bo noted 
abrtber or not the fracture lines ha\o cn 
toed the wrist Joint and also to what dc- 
nco the posterior cortex of tlw radius at 
Se fracture site has been comminuted. 

Reduction of the Colics fracture ma> bo 
paformed with tho patient under local or 
geoenil ancstbesia. 'n>e bttcr Is prcfcrablo 
mhcnm-cr possible, since it aitilds tho ncces* 
tSy of adding additional fluid to tlio already 
swoQai fracture site. It also aifords a better 
opportunity to obtnb maximum reduction 
because of more complete muscle relaxation. 

There is more than ono way of reducing 
t Codes fracture, but there arc certain 
definite steps uhleh must be carried out 
First, the fracture must be disimpacled 
vbdi is demo by forciblo dorsiOexion of tho 
dlstsl fragment to effect its separation from 
the pro ximal one. Strong ckrwnward traction 
h ilinultaneously cxert^ on tho land and 
“"Bitcrtraction on tho forearm. When tho 
(hjtil framnent has been brou^t down to 
the wrist is moved fonvord and 
“*®rw*rd to engage the end of the proxiinal 
fr^gmaiL The wnst Is next pbeed in mod 
mto fl exion to lighten tho radial colklcral 
and the posterior capsule, vvhJdi 
ire attached to the distal fragment, and thus 
to i^gnard against the poiiibiUty of hav 
^ the deformity recur in tho Japanese 
traps offer one means of obtaining 
traction during the reduction ana 
»PPlicatic«i of the cast 

plastCT dressbg used for immoblliza 
be a circular cast or anterior and 
plaster splints which have tho ad 
advantage of being oaslly adapted 
? ^'^^Sree of swelling (Fig, 28) If the 
j b commbuted or unstaWc, tho 
^^ter dreulng shcwld reach above tho cl 
must be made iinme- 
tkn ihe accuracy of tho reduc 

be uusatisfactory the cast must 

and the manipabtion repeated 
wears off or tho patient 
tecumf- should bo to obtain as 

poaiblo Mid to 
the jcft amount of trauma to 

b) hospitalize tho 
oveml^it, for then the i%velling oan 
of elevating the arm and tho 

checied In tho fingers can bo 

^ marked s\velling, ft will 

to split the cast along me ulnar 


side and to ait tlirough tho underlying 
dressings to tho skin to rostoro odequato 
circulation Roentgenograms must be re- 
peated at tlk) end of ten days and again 
after two weeks to dclcrmino whether re- 
duction is being maintained so as to make 
rcmanlpulation unncccuary Union of tho 
fracturo ordinarily takes place In six weeks, 
ot which time the cast may bo removed 
und fimction resumed. 

Fractures whicli alter tho articular surfoco 
of Um 3 radhij as well as those with severe 
comminution of tho posterior cortex of the 
radius are best treated by continuous trac 
tion This con bo done wKlIo tho patient is 
ambulatory by introducing a threaded wire 
through the midTOrtion of the metacarpal 
bono of tho thumb and another wire through 
tlto proximal crest of tho ulna. The twxi wires 
arc then incorporated in a forennn cast 
which is appUctf after the fracture is reduced 
by manipulatioQ. Wrist and hand are im- 
mobilized with slight ulnar deviatioa bat 
litllo flexion. This method av'olds the Cotton 
Loader position of marked flexion and ex 
tremo ulnar deviation of tho wrist, while at 
tho same time maintaining a wide space be- 



Ftgur» 26 Method of applying anterior poa- 
torte nwlded pUfl g - apHnt*. The ipllnii of phute 

■re applied over aevend tarm of ihoet wailing *fter 

rtockinct ho been baited on the am. A we* pkln 
gauze roD moldi the ploter to tho contour of the ox 
tramlty 
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Flgvrt 37 XlAKmlted CoQo Irxcture vrlth pennAnent shortening of tlw rtdlui «r^ dosul ■ngnlatton of 
dlst&l fng mwn t Note the cUreroe osteoparotis of the booee. ^lotion of tho wrist wu Unuted and pelnfoL 


hveen the fragmented mrface of the radius 
and the articnlar surfaces of the proximal 
row of carpal bones. It Is unlikely that 
fibrous adhesions which may grow across 
the Joint surface will cause marked and 
permanent Umitatkn of motioo of the wrist 
Joint 

Finally it iho jild be noted that the CoUes 
fracture Is frequently cooxldered to to a 
simple thaapentlc problem and conse- 
quently is poorly treated (Fig, 27) This 
attitude is deplorable, because it is really a 
difficult fracture to treat successfully 

Smith Fracture (Rerene Cones’) This in- 


teresting but rather rare fracture Is most 
commonly the result of direct violence which 
forces the band volar^vard. It may also be 
/>nnii»H indirectly by a fall on the dorsiun of 
the strongly flexed band. The line of frac 
ture Is somewhat variable but is usuofly 
roughly *^milar to that of the CoUes froc 
ture, except that the distal fragment Is dis- 
placed vourwnrd and proxfanallv (Fig 28) 
The deformity Is characteristki out In most 
nutonces It is less obviews than the silver 
fork appearance of the hand and wrist seen 
In Cofies fracture (Fig. 29) Comminution 
li often present and mal.es it difficult to 
the proper posltkm of the frag 
malts after reductioiL 

The signs and symptoms are much the 
u & a CoDe. fractmo g«i- 

end drfoimlty haj aptly 

local 01 ga»al auotboia. Hal btatment 


fol]o%vs prindples which are similar to thote 
emplo^ for the CoUes frocture, fscept 
that me movements of reduction are re- 
versed. Strong traetiem Is exerted on the 
band and countertractioo on the lower eod 
of the hnmerus with tho elbow In 90 dtata 
of flwT-trin. Impaction, If present, is disen- 
gaged by exaggerating the flarlon positiai 
of tho small fragment, following which the 
fracture is redooed by strong tracticffL The 
wrist Is next brought into doriifleiioo with 
ulnar doviation of the band and is inuno- 
bllixed by means of anterior and pcsteriix 
plaster splints or by a drcuhir plaster dress- 
ing which extends from tho dbow to the 
dli^ flfTxioti crease of the hand, thus 
mittlng full use of the fingers and thumb. 

Roffitgenognuns should immediately be 
made to ched^ the accuracy of the poshk^ 
of tho fragments They should bo repented 
after ten days. If no displacement has oc 
curred, tho cast Is left in place foe six urels 
and tbm discarded No sling Is allowed dui 
ing that time and full use of the finger^ 
elbow and shoulder is encouraged as in sD 
wrist fractures. If on the other hand, reth^ 
tion hni not been maintained, os evidenced 
by roentgenograms hIiti at tho aid of ten 
days, tho fracture must be romanlpolated. 
In some of these fractures the difficulty 
countered in maintaining good reductloo is 
more troublesome than In CoUes fractures. 
But, If in these patients the best a lign meri t 
possible is obtained, if the wrist is pot in 
avtensiem with some ulnar deviation and if 
active use of the fingers is '’d from 
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IPlguTt Pbaognpli cf oaraloced SioJtb fmctare ibowtof j pv ui p OcJJea drfcarolty Note proouoatt* d 

uIm, 


acteizad by pain, rwelHog. aod llmRed mo* 
tjOD of the \vrljt ^loL LocaJ teodismen oBd 
crepltoi may be present Roentgcno- 
grami confirm tbe oUmosu. 

These fracturoi are not oifflcailt to reduce 
but must not be oei^ected or treated lightly 
Tbe reductlOD Is accntnpltibcd, with tbe po 
tient onder local ane^esia, by exertW 
moderate downward traction on the >if«n n 
and countertracdon on tbe dbow and by 
molding the fragment Both anterior onW 
porteriDT marginal fractnrej should be Ini 
moblUaed with the wrist hdd in slight dor 
tlflnion. plaster splints applied along tbe 
front and back of tbe forearm from the 
dbow to tbe distal Sesdon crease of tbe 


osslficsUon center tbo cartilagif^His growth 
plate and var^g amounts o< the aojacent 
metaphysis 0/ tbe radius. The degree of 
dorsal displacement of tbe epipbyxls varies 
from none in tome cases to complefo po^ 
terior dislocation fa otbors. 

Tbe usual symptoms of a fracture are 
prwcnL They consist of cWonnity iweliinA 
pain on attempted movement, musdo 
spasm and local tenderness. 

A fracture-dlslocadoa of tbe distal radiJ 
ep)pb>'sls Is redoced by the same typo « 
manipulatioo os that used for tlw Colies or 
other extension fractures of the wrist 
ward traction Is exerted oo the fingers and 
couotertTOction Is obtained at the edbcw re- 


hand offer adequate fixation Tbe plaster Is 
molded from fr^t to bac^ at tbe site of tbo 
fracture to close soeb gap as may remain 
betwem tbo frageoent and tbo raxlW Union 
nsually talccs place vri&in six weeki, at 
which time the cost may be discarded end 
full use of tbe arm rommed 

Fracture-IHslocatKui of tbe Dlsul Radial 
Euiphjiis. An infurj in adolesctmt cbiJdfm 
\«iiich Is roans or less componiblo to the 
CoUc* fracture in adults, is the fracture- 
diilocatloo of the distal radial ep iphysi s 
(Fig. 30) The Injury results from forcorul 
hypenataiiOT of tbo .vrirt, mch u to . 
f^tho tod. Tho factare 
tbo nldiuj to prodiml to Iho dijtaJ 'fJP'')™: 
iaf mwth pbla Tbo fregmont cojtot^ 
tbo^S^ articuliu' sto»co, tbo oplph>-riiU 


r . When the distal nnoll fragment dears 
Imver end of the radius, tbo hand, in- 
cluding tbe du^ fragment. Is brou^t for 
wmd to ro-allgn the radius. A long arm cast 
Is applied \7ilh the wrist In moderate flerioa 
and ulnar devladon. 

The rcducdoo Is best perfonnod with the 
patient under general anesthesia. Roentgas- 
orrams are obtained before the paBoot is 
allowed to awaken. If the reductloo Is on 
satisfactory ft Is repeated. There sboold be 
DO difficulty In obtaining accurate reduc 
Hoo of this frnctore. It is however b»t to 
accept some degree of perahtent displace- 
ment of the distal radial eplphvrts rather 
than to perfonn an open rednctloo, for dds 
provolcj a premature dosuro of tho epiphys 
ial growth xooe with res shortening 
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ci the wdios iml o\-crgroulli of tlw ulna. 
Giovth irrat rarUy occtirs ulvcu Ow frac- 
ture u reduced gcnlJ> h\ clowd iix-UkkIs 
e\ai wben llw reposition U not complete. 

FeJ^-up care Is the same as for other 
fattoa of tlw wrist SuBldcnt union Is 
[lacQt at the end of six weeks to allow tlio 
rtmcftal of the cast No ph>'sical theTap) is 
D f t t sm ) Tbo patient snould bo followed 

A 


for scweral j-cars to detcrmlno If arrest of 
^piiwUi of t]>o radius has resulted from the 
fracture. Yearly roentymograms will show 
wlietlteT longitudinal growih of tho radius 
b occurring at tlw normal rate. Prematuro 
closure of lire cpiph>'ib may require sur 
gicnl obliteration of the correspooding 
growili plate of tlio ulna and a shortening 
of tlio b^o to the level of the radius dc 

D 
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actextecd bv pnin, fweUlng. and Umiled n»- 
tioa of the Joint Local tcnderam and 
aepltus toay alao b« prooot KoeDigeoo- 
grama will confirm the olasooiii 

Tbeae fractures ore not difficult to reduce 
but must not be uogLectcd or treated lightly 
The ledoction is accompHihed, with the pa 
tlmt UD^ local aneslbetia. by cialing 
moderate downvrard tractkai on the hand 
and countertraction on tb^ elbow and by 
nwldlng the fragmenL Both anterior and 
pojterior maivlni fractures should be Im 
SobiHxed with the wrist held in slight dot 
ilflexlcnu Plaster spltnts applied along the 
front and back of the fctroonn tram the 
dbmv to the distal flerion crease of the 
band offer adequate fiiatioa. The pUlor ts 
molded from front to back at the site of the 
fracture to close such gap os rmv ronain 
hrtweec the fragnent and the radius Union 

aia ^ »; 

which ttoe the nut may bo dlicmrdod and 
foB uio of tbo nun ronu^ „ „ , o a, , 
Fimetmt DWocBBon o! the Dutal lUdlal 
Eplphytu. An Inlnry fa adolontont dUUr^ 
Xdi ii ro«o or leu compamWo to the 
(lactnrt to adulU, U *» frodmo- 
tbo dwai 

fFtff. 301 Tbo faftny nunlti from foretdul 

(rig* Ov/ wrist. sTyh as In a 

H2kHksssS5C 


ossificaitlcm center the cnrtllaRiiwuj rto^ 
plate varying aroounti or the 
raetaphytis or the radius The degree rf 
domu displacement of the epiphysis vine* 
from none In »me cases to compietfl po** 
tcrlor dislocdllon in other*. 

ITje usual symptoms of a frartuie ^ 
present They consist of deformity rwefli^ 
pfltn OD attempted movement, muscle 
spasm and local tenderness , 

A froctnro-disJocatioo of the distal 
eplpbvii* is reduced by the same ® 
niAoipulation as that us^ for the Colic* or 
other extension fractures of the wrist 
word traction is exerted on the fln^n aou 
countcrtractioo is obtained at the elbow re- 
gion. IVhen tbo distal small fmginosl 
to lower end of the radius the hand,^ 
eluding the fragment, U hrou^rt 

ward to re-fllign the radios. A long 
is applied Nvith the wrist in moderate noka 
end ulnar deviation. . 

The reduction is best pa formed with toe 
patient under general anesthesia. Roentg®* 
ognuns are obtained before the patient it 
aSowed to aNvaken. If the reduction ® 
•atisfactory It Is repeated. There ‘booM b® 
no difflculty in obtaining accurate reduc- 
tion of this fracture. It is however be^ te 
accept some degree of perririent displ^^ 
moot of tbo dls^ radial opipbyiis 
than to perform on open reduction, for 
provokes a prematuro cloture of the epiphy** 
bd growth zone with re^ sborte®*^ 
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nutosreph ihcmiDg poUtkm of curfron i hjnd* «IurlnR ihc nunipaLuion of • grcciwtkrk frmcture. 


M p cfe , it b iKccuan to Itolil Uw forearm 
dotil to the fracture In niidpo*itkjn bctu cen 
JBptnatloo and pronatloo duruiR llw maiUp- 
alitica. In caw of doubt ai to Uks degree of 
nation of the pro\imal fragment of tlw 
an anteropojtcrior x ray Elm of the 
ahould be compared w-idi fllmj of 
Iw nctmtl radluj taben In knoviH pojltloaj 
of rotidon, 

Fracuirea of the Radiua and Ulna in Chil 
ilort fracturei of the nidiuj and ulna 
* dnldrea con bo treated effectively b> 
™®^pul4tive reduction and application of a 
™g inn cart. Crecn-stick fracture*, most 
in diildrcn, represent an tneom- 
weak throu^ the bene' they ore char 
by ertrtine degrees* oi angulation 
mort commonly tn a volar mrcctfon 
W) Except for tho presence of pain 
^ _ obvious angular deformity such 

tnnhne signs as crepitus and false 
^ absent Roentgenogrami In tho 
and lateral projectians 
taken prior to reduction, 
treatment of on tncomplete or greer>- 
^ radius and ulna cooiisti 
(rf re-aligning the distal fragment 
one No ceneral or local 
sedation with 



pushing forward flnnly 
^ tlmultaneoa*l)i 
fragment backward unti 
botw ^ completely free 

then be brought into norma 


ullgniniait Core must be taken to avoid loss 
of Uiu end to-end position of tlio fragments. 
It is possible ilut the ulnar dcformltv mas 
correct iUclf 'Ahilc the radius is being 
manipulated but more often It is n ece s s a r y 
to repeat tho maneuver just described. Im 
mobilization is effected by means of a long 
arm cast with tho elbow in 90 degrees of 
flexion and tho wrut In moderate flexion and 
ulnar deviation. The cast sliould be made to 
fit snugly and vet allow for the svvelliDg 
wbidi occurs aurlng the first twelve to 
twenty four hours. Angulation in the cost Is 
less opt to take place if tho plorter Is well 
iDoldr^ from front to back over the fracture 
site. Roentgenograms should check the ac- 
curacy of u>o r^uction. If some angulation 
has occurred or tho reduction has otberwiso 
become unsatisfactory the cast may be 
wedged or if necessary removed and the 
monJptxlatloa repeated. An x ray amminatlon 
must be made ten to fourteen days after 
reduction becausa of the tendency at that 
time for angulation to recur as the swelling 
subsides and the cart becomes loosened. 

Wedging Is accomplished by malting par 
oUel cuts spaced ^ inch apart, throu^ tho 
sides of the cast, the cuts being centered 
over tho fracture site. A window is then 
made In the front (or back) of the plaster 
between the adjacent cuts v^th Its location 
on tho side to which tho cart is to be wedged. 
A single saw cut is finally made transversely 
across the cast opposite the vvlndow con- 
necting with the parallel cuts. The distal 
portion of the cast which encases tho lower 
tagment is then angulated sufficiently to 
open a wedge and to close the window at 
the same time that the alignment of the 
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peoding upon the age of the patient at tho 
time of injury This fortunately ii not a 
commoD injury but carriei a guarded prog 
no*i»— a fart which should at once bo ei 
plained to the parent! 

THE RADIUS AND ULNA 
Fractures of the shafts of the radius and 
ulna usually are the result of a direct blow 
to the bones or indirectly a foD on the 
outstretched hand. In adults tho resnltmc 
fracture has a tendency to be comminuted 
and to bo oblique with overlappi^ The 
result is a fracture which Is most dimaiJt to 
maintain by closed manipulation. In chil 
dren, the same fracture Is frequcntlv of the 
green stick variety although complete sep- 
aration of the bone fragments is not uncom 
mon and the combination of these tivu In 
one and the other bone Is rather frequent 
The displacement of fragments foUowtog 
fractures of the foreonn bones Is dependcot 
on muscle action as well as on tho force of 
the injury More specifically the nature 
of the deformity depends large!) on the 
location of the break in relation to the pro- 
nator toes mnsde. This muscle^ It may be 
recalled, has its origin above the elbow me 
dlaBy and Inserts near the middle of tbe 
radius. When tbe fractnre occurs proximal 


to the insertion of this musde, the oppff 
fragment of tho radius assumes a posite 
of supination, because of tbe unoppi^ ac 
tion of the supinator muscle 
from tho ulna around tho upper foorth of 
the radfui. The distal fragment ij tha 
pronated b) tho pronator teres and the fsa- 
oator quadrutus. The latter muscle is looted 
onteriorlv in tho distal fourth and its fibm 
pass transversely from ulni to radius. lo 
order to ro^ilign this fracture, the dhJxl 
fragment must be strongl) supioated ukk 
steady traction throughout tho maneuver 
ff the fracture is distal to tbe insaliou 
of the pronator ttre*. the proxbrul frag 
ment of the radius assumes a neutral posi- 
boo because the action of the supiottar 
muscle is countered by that of tho praaitr 
teres The distal end of tbe radius, on de 
otlscr band. Is pronated by the prcoitDr 
qaadratm oiuscJo and pulled toward the 
ulrsa. Reduction is accomplished by obtaip- 
mg end-tonrod allgnrocnl of the fragmenti, 
with tbe hand in neubaJ position be*He« 
pronation and supination. 

In sumroary when the fracture Is pmd- 
mal to tbe insertion of tbe pronator ttm 
musde, the distal fragment must be main- 
tained in supination during redaction. IVte 
the fracture is distal to w insertion of this 
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jnn of the forearm from the elbow l« llu: 
iDctacjipil-phalaDccal Jofnls of the fingcre. 
SftcrJ turm of »Wt watUllng oro pUcixl 
teoetii the ploitcr and Ok. spl/nt fi held 
b pQsftkm b> gauic. Hocnlgcnograrm arc 
fa the aDtcTopojtcrior and lateral pojJ 
bem and, If iho reduction U ilmu-n to bo 
utbbctoi> a cireukr long arm co^ is op* 
phed to bcorporalo tl>o doml plulcr splint 
The patient should bo Ivospitalizcd for at 
Itul twoot) four lioun to permit a close 
ded of the arculatloD in the affected arm. 
fa i^y evuninatlon should be nudo at tiie 
md of ten da>r and again ten dasi later 
fa naif sure that the alignment has bt-xm 
■ a mtafne d. Foreonn fractures nu> ungulate 
fa the cast when the swelling subsides dur 
fa| the third weeV and os the cliJld becomes 
facreanngh icti\c, Grc'cmsUck fractures 
^ coDs ohdate in six weehx, but dlspbcc-d 
“fares of the radius and ulna rwjuiru 
to ten weeks for sufficient callus to 
ram w that the ch ild, especially j-oung ones 
■*T he gh-en full use of the crtremlty w lien 
tw cast is roDoved. 


reduction of a fructuro of the shaft 
» ttie radius oe ulna, or both, is rarely indl 
fa childraL It Is Important, ho\s-cvcr 
opiafa to the parents that the ncrsistcnco 
“sane residual defonnity until corrected 
^DCHth is preferable to subfccting 
^ to open nduciloii. 

Tnimenc Fraourc* of the Shaft of the 
and Ulna m Adulta. These fractures 
connuo^y accompanied by angubtion 
^'‘“riding. They may bo reduced by 


direct traction and countertraction or by tho 
mcUiod of ungnlution just desenbed for fore 
arm fractures of children. For traction on 
(lie fund with tltc cllxnv flexed at 90 dc 
grecs japancM, finger traps ma\ be used, 
und for countertraction a paddeo sling over 
tlio distal end of tlio arm. As much os 25 
tooO potnuls of continuous traction can thus 
Iw exerted witliout tho need of help from 
assistants Tlie arm is suspended from an 
oscYlicad pul[c*y ()v means of (ho finger 
tram wliich permits the opcTUtor to use 
bolh lunds os Itc attempts to interlock the 
ends of tltc fragmeuts to align tlm bones. 
Witli (he jnn in this position onteropos 
teriur and lateral roemtgenogrums should bo 
obtained to ascertain if reduction has been 
sjtisfactodl> uccomplislHxh A circular cast 
or anterior and posterior molded plaster 
splints ore applied from below the axilla to 
tfio mctacaryul pluUangcol joints if tho frag 
ments ore reduced. The postoperative care 
is the xomo os that for dosed reduction of 
fractures in children. The patient Is cncour 
aged to Ocx and extend tra fingers and to 
exercise the shoulder each day uirough tho 
full range of motion 

Oblique or Comminuted Fraaures of the 
Radius and Ulna These fractures must be 
treated bv opoi reduction or b> continuous 
traction oocause they have a tendency to 
become displaced wnen in the cast fFIg. 
35) Fixed traction may be obtamea by 
means of t^\o threaded wires which are in 
serted, respectively through tho midihaft of 
the metacarpal hooe of the thumb and 



1018 


Chapter 28 The Bones and Joints 



ABC D 


Fifurt Fmtan ta dte datiJ (ooitb at (he ndhu eod »1t\j ia • fj-nM \ B, Vie*** tbcndnS dhplece- 
nient at ndiui uiid >xijn,Ut»jn ulne. C Latenl film, iboi^g reduction usd the doml plMter i ph o t - 
O I^Uotl vww ihowmg good redocttoi and arculei «^uch leered the 


tmn li corrected. A piece o^ wood ie placed 
in the refnlting opening in the cagt co lu 
to mfitnfTitn the corrocted podtiocL An x ray 
picture Is taken ImnvtdiateK' to determine 
the accuiucy of the alignment After final 
adluitment of the cart, tho plofter b re- 
paired. 

Tianivcrxo fracUuei of the radhu and 


itlnfl In children with complete teparatlcin 
and displacement of the fragmenb are best 
reduces by the angulation method rather 
tVmn by s trong traction and counteitractlon 
(Fig. 33) Satisfactory end to-end ptosltloD 
Ii (£fflcult to obtain by traction alone, for 
the soft tissues become tense and appear 
to lock the fragments in their displaced 
poxitioos. 

The manipulation Is performed with the 
patient (Uider general anesthesia. If the dls 
tal fragment is donal to and overlaps the 
end of the proximal fragment, reductioo b 
accomplish by angulatlng the distal frag 
molt, wrist and hand into on exaggerated 
position which %vill then bo con^erobly 
tJSnd the piano ot tho oppor logmimt of 
bone. At tho Mmo time, tho p^m^ end 

K«^^r.Cg.nral£ 

^,^K^uppor ono. If tho dogro, of 


overriding of the displaced fractnro b 
marked, It may be help^ for on ossistaot 
to pull downward on the har>d while * 
second assistant provides countertractlDn by 
pulling upward on the efiKyw as the surseco 
manipulatea the fracture. The reductioo fa 
tested by determining the degree of stability 
or instability of tho fracture site. If no fah* 
motion b observed. It may warrant the con* 
duslon tbnt the reduction has been sue 
cesifuL 

If there b on associated fracture of the 
nlnfl, It must oltn bo reduced. Green-stick 
freebues should be corrected before manipn- 
latioo of the radius. If the ulnar injnry i* 
a fracture-displacement. It should bo manlp- 
olated by angulation In a manner simil a r to 
that dcocrihea for the radius. Occasionally 
tho reduced radius can servo as a fnlcrum 
for monipulatioo of the ulna. End to-^d 
reposition of the radius b o ss enti i l but is 
lets exacting \vlth the ulna. Anatomic rfr 
diic Hnn ij not required of tho radhu and 
ulna tn children as king as tho alignment 
b taUifactory since grow-th will overtomo 
hnpotfect end lo-cnd position (Fig. 3J) In 
aduJb, ^wever these fractimc* reqatro tho 
most accurato reduction If satisfactory re- 
sulb are to be obtained- 

Following manlpolstion, a posterior 
molded plasto- splint b applied to tho dor 
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aitoy ctf tlw superficial branch of the radUl 
Kne. The uhu is cAlxm.^! b\ a dorial 
ykwi tntT ID crat Jso important struc 
tnro nmD be cDcounlcnxI if iIk. dUiCclfon 
B Icpt jubpcriostcoll) For internal 
man) surgeons arc still using metal plate* 
tfwt saws, but tlw iotrauK'duUary rod U 
mftwble because in addition to proWdlng 
aim fiutian, it often obviate* llio i>ccc*ilt\ 
b€ the A4klitianal [>n>tcction of a plaster cast 
(Fig. 36) Tlw* intramcdullan, rod is in 
sot^ into the sliaft of the radius bs tlic 
direct method. For this purpose, tlvc distal 
cod of the bone Is expoK*!! dorsal and lateral 
to the radial st>loid procesi, Tl>c rod is 
iotroduced ihrougb a bole drilled In U»c 
cartel and dri\-en upnard through the med 
uDaiy canal to the fracture site and thep 
c ootfau ed into the proximal fragment after 
die fracture is reduced under direct vision 
Ibe length of tl» rod Is dt-lcrmirvcd Irv 
i“*«iring the radius in the other amu 
iMoticn of the rod into Uhj ulna D per 
by the retrograde technique After 
oponue of the site of the fracture the rod 
b passed proxirnaJly into dw iTKsduUaxy 
^ of the upper fragment Uutiugb the 
CIO of the olecTWaoQ proca* and u small 
in the overlying soft tissue* until 
rod li flush with the dlrtn] end of the 
frigroenL The fracture then Is re- 


duced aud the rod Is driven into the canal 
of the distal fragment The end of the rod 
jirolccts sligbtl) beyond tlic olecranon but 
is burled imdcr tlio soft tissue to minimLce 
the possibility of Infection. Bone grafts 
sliould bo used for tlio added stimulus they 
give to callus formation when fracture* 
four or more weeks old are subjected to 
open reductioo Finally a long arm cost 
sliould bo applied for about one mouth if 
the fracture remains tmstable in spite of the 
inlrumedullary rod. Complete union may not 
bo achit'ved for four montlis or more but 
tbo patient may bo able to resume suitable 
wnrk soon after tlio cast Is renx)vcd. 

Fractures of the Shaft of the Radius. 
Either one of tl«? two forcsinn bone* may be 
broken Fractures of the shaft of the radius 
alone are rare, however for this part of tbo 
bone is demo and compact These fractures 
ore usually the result of direct violence. In 
children they are very common and ore 
most often of the green stick ts’pe. In adults, 
the fracture is os a rule, obiiouc or com- 
nUnuted and often somewhat displaced to- 
ward the ulna. If the fracture Is accom- 
panied by overriding and shorteniDg of the 
radius, it will be 7>eceuary to obto^ roent 
gcDognuns of die estiro forearm to confirm 
the presence of either on associated ^cturo 
or a dislocabon of the nlrui 
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thrcmgh the projJmal end of the uhu- Theu) 
wire* thoi are incorporatwl In i long arm 
out after the fracture baa been manfpuIaicU 
If In spite of accurate reduction, the radJiu 
or the ulna becomes dUpUced or angulated 
in the cast as the T%velliDg subsides, then 
open reducUoQ must be attempted hfan> 
surgeons lecomroend recourse to operative 
rt<3&ctkm as the acceptable treatment for 


J ^ ^mictures of the shaft of 
™^^and ulna to adults 
ttxn^ '■^uctioo must not bo oUcmptoc 
through 

which difficult opera 

i^ld bo performed only by 
surgeon The shaft of ic rac 
ttutni^ an appropriate iocisJ 
must bo ta&i not to oro the rat 
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Closed reductloD of fractures of the mdliu 
displaced olnorward Is very dlfficulL It may 
at least be attempted, however by lifting 
the radius manuallj away from the ulna and 
by using Japanese finger traps to reduce the 
fracture by strong traction, countertractloo 
at the elbow and angulation of the bone 
fragments so that their ends mav be locked. 
It remains, however that these fractures 
have a tendency to redlsplace or angulate In 
the cast, thus making It necessary to check 
the reduction at frequent Intervals with 
roentgenograms. If displacement occurs the 
cost most bo removed and recourse must bo 
had to continuous traction utilizing a thread 
wire through the metacarpal bone of the 
thumb and a second pin inWrted across the 
proximal end of the ulna. Tbeso are Incor 
porated In a long arm cast (Fig. 37) Open 
reduction followed by Internal with 

an Intramedullary rod mav be an altcrna 
tivo method of tirotment The result should 
prove completelv satisfactory Union of the 
fragmeots usually requires eight to twelve 
weelix It is not exceptional to apply a beme 
mft at the time of surgery boause of the 
high Incidence of nonuniom 

Fneenres of the Shaft of the Ulna. These 
fracture* ore most often doe to direct vlo- 
IcDce and ocenr usualiv tn the Imver third of 
the bone. They may m transverse oblique 
or commlnuteo, exc^ In children, in whom 
they are usually of the green-stick varielv 
Closed reduction and Immobilization In a 
long arm cast with the eUxnv in 90 degreea 
of flexion may be attempted however there 
is a tendency for the ulna to angulate toward 
the radius during Immobillzatioci tn the cost. 
Fractures, therefore, which either cannot bo 
reduced by manipulation or cannot be main 
tnlned after closed reduction must be 
treated by surgery preferably folkrvved by 
fixation with an fatraroeduUary rod. The rod 
is inserted by the retrograde technique Jt 
may make a plaster cast unnecessary A 
heavy Stefaurunn pin or a Rush rod may bo 
used. Union occnis in about ten weeks. It 
need hardly bo emphasized that malunJted 
fractures of the ulna with bmving of the 
forearm are most disabling and must bo 
avoided. 

Fracture of the Shalt of the Ultra uid DU. 
loalioo of the Head of the Radio. (M.m 
legera Fractuie) HiU U a ^ the 

jSl of the ulna acc^pai^ 
anterior porteriot or lataal dlt^cenantf of 

unneT^ of lh« tuJhti. It U uiu^y 

duo to'Sect violence applied I” 

^ inluiy U important becauK the dUloe. 


tion of tbo radius is often ovedooled tnd 
only the obvious fracture of the aW rtcehti 
treatment The Inevitable result is a de- 
formlty with restriction of motkm and dh- 
obihty Tho accident is common in childrca, 
in whom closed reduction is usually satis- 
factoiy and a good position can bo main- 
tained with a pWter cast In adults this b 
not tho case and the need for perfect re- 
positloa of the ulna and radius often requires 
open reduction The shaft of the uba may 
fracture at any level from the lower third to 
just below the oleertnon process. 

There are in general two types of de- 
formity an anterior angulation of the ulnai 
fragments associated with anterior dUkc*- 
tlon of the radial bead, and posterior anguls- 
tloa of tho ulnar fragments associated with 
posterior dislocation of tbo radial bead. The 
fracture may bo transverse, oblique or c£xd- 
mlnnted or of tho green-stick variety in 
chlldrem. The commonest angnlaboa of the 
ulna is with the apex of tho angle pointing 
forward and with anterior diilocatioD of the 
radial head. Tbo nnnniT llcajnent if abssp 
torn as the radial head disl^tes. 

On physical ejcamination, there ii oftra • 
de p r e s s] oa over the posterior aspect of tie 
of tho nifu at tho site of mo fncioie 
of tlie anterior type. Palpation of tho radial 
head reveals this not to bo in its Donnal 
positiom. The patient usoally bolds his elh>* 
In partial fiexkn and in approximately mid- 
rotation. Examination for posterior interos- 
seous nerve palsy should bo made, since thb 
is found in about ooe-fourth of the cases. 
Roentgen ographic examination which shows 
tbo ongulatea fragments of the ulna ooly 
and does not ineJudo the elbow Joint fa 
Lateral projection. Is inadequate to rule cut 
dislocation of the radial bead. It is >'eiy easy 
to detennino on a lateral view of tho elbow 
whether tho radial head is dislocated Of 
A line dra\vn through the kmg axis of the 
radius and projected up\vard past the bn* 
morux normally panes through tbo cailo’ 
of tho capltelium. If it does not, there h 
dislocation of tlu radial bead. 

Treatment of Monteggla injuries may be 
either conservative or surgical, depending 
upon tbo nature of tbo fracture and the re- 
ducibillty of tho radius. Many of th^ 
fractures can bo satisfactorily treated by 
closed methods, for xmrriplrtj transverse frac- 
tures. Closed reduction of the ulna is *o 
com pill bed by traction followed by manlpu 
lation of tbe of tbo radius. Irnmobilira 
tion Is obtained bv means of a plaster 
^rrtnnHfng from metacaTpols to tbo a Till i- 
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ii not, for It will delay rcco\cr> and lead 
to pomiDoit lois of nwlkin, Tho prognoiU 
iImuM tlwaji bo guarded In patlcnli in 
»hom llw head of the radius Is excised for 
mweiy of a painless joint \\4th full Ucxlon 
lad cktauloa capacity Is dlfDcidt to accom- 
pitA. 

la cMdrca fractures of the nccl. of tho 
ladfta uith so%‘crc lateral angulation or dls 
plactment of the bead fragment require 
jpcoal treatment In adults, ificso conditions 
itiould be treated bv excision of tlio l)cad of 
the radios; in chllojcn, llu head mmt bo 
replaced accurately b) manipulation or sur 
geis Excision of tho bead xviU permit on 
tmoesirable upNvard displacement of die ro- 
Hatnfng portion of tho radius during subso 

r it growth, with resulting subluxation of 
distal radioulnar joint, accompanied by 
pain tnd marked disability of tlw uxisl joint 
Frictiirei of the Olecranon Process This 
fajiuy occurs almost exdudscly in adults. It 
oaully foikmi a fall on the elbow resulting 
fa a tranri-CTsa, oblique or more often a 
c grrmlnu ted fracture and occasionally with 
dislocation of the clbou (Fig. 33) 
U may also occur from a violent puJJ of 
the triceps mu s cl e, for its tendon is attudicd 


to tlio tip of tho olecranon process thus 
producing a true avulsion fracture. In tho 
majority of subjects, tlicro is some, and often 
considerable separation of tho fragments. 

Tlic diagnosis Is suMcsted by tno history 
and tlio pain and swelling over tlio olecranon 

n ccss. It Is confirmed if a gap can bo felt 
wccD tJio fragnxmts or if the normal re 
lationsliip between the process and cplcon 
dylcs of die humerus is disturbed. Roent 

S enograms will reveal tho exact naturo of 
10 Lracturc. 

Fractures of tho olecranon without sep- 
aration of fragments sliould be immobilize 
In a long arm cast with tho elboxv at an 
angle of ^tween 00 and 135 degrees and with 
the forearm in mldpronation Roentgeno- 
grams should bo made at tho end of the first 
and the second week to determine whether 
tho smaller fragment has not been displaced 
by the triceps muscle. If no displacement 
hu occurreti, tho cast ran bo discarded at 
the end of five weeks to permit gradual 
resumption of elbow motion. 

Some fractures of the olccraoon with sep- 
aratloD of fragmeots may be satisfactorily 
reduced by complete extension of the elbow 
and con bo moiotoined by tho application 
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In patients having anterior dislocatlori, the 
elbw should bo put up in 90 degree* of 
flexion, while in th^ with posterior disloca 
bon the elbow should be placed in incom' 
plete extension (135 degree* or more) Fre 
quent rocntgenogniphic chetA ups must be 
made in the follo\ving two wceC* to deter 
mine v-hether the uln^ fragments and ibo 
radial head are maintaining their reduced 
position If the deformltv recurs or the in 
ftial treatment is not satisfactory then open 
reduction must be performed 

Surgery is accompUihod bv exposuro of 
the frochue site and the radial liead through 
two separate tncdskmi, except in the proxi 
mal third of the forearm where both may 
bo made thxou^ a posterior tncislon, a* 
described by Speed and Boyd Tt* fracture 
of the ulna Is reduced and flxed bv means 
of an intramedullary rod, following which 
the radial head is replaced and the annular 
ligament is repaired A plaster cost Is ap- 
plied for sU weeks to permit healing of 
the ligament, after which motion U r«»umcd. 
At tJ^ same time, the iotrameduiiary rod 
will main tain alignment of the ulna until 
final consolidation of the fracture tuts been 
achieved. If on the other hood, internal 
fixation has not been resorted to for treat 
meat of the ulna it will be necessary to 
continue the use of the cast until roentgeno- 
grams confirm union of the fnu^e. This 
requires approximately ten to twelve weeks. 

Neglected Monteg^ fractures with dis- 
abling symptom* must be treated by surgery 
In these patients, the fracture of the ulna U 
reduced, an Intramodunary rod Is utilized 
for flxat^n and bone grafts ore placed about 
the fractures to stimulate union Tlie head 
of the radius is reduced and the annular 
ligament repaired with a strip of adUcent 
triceps tendon or of fascia lata. If this b 
not possible the radial head b resected. In 
tome instances, satisfactory functlan of the 
elbow and forearm b present In spite of 
peribtent dblocabon of the upper end of 
the radlu*. 

The progncib of patlenb having Monteg 
gia fracture* b favorable provided the acute 
iniurlea are immediately rocogniiod and 
pelted It b difficult to restore function of 
the radius in neglected cose* altbou^ nt 
ijfactoiy union and alignment of iho ulna 
may be obtained 


of the elbow joint Clinically the impcstance 
of these fracture* varies with the degree cf 
their interference with the funetkn of ir 
ticulatkm between the radial head and tl« 
cjpitcUum or between the radius and tlie 
ul^ Treatment must accordingly be ad- 
justed to the extent of fnnctkmd dbabflttr 
which may be expected In the elbow tn^ 
radial-ulnar joint* 

Fractures of the bead and ned. of the 
radius ore extremely common In adufti bot 
less so In cliildrcti Tbcy xisually remit fnxn 
a blow directed upward throu^ the fore- 
arm, forcing the radial bead to strike atslntt 
the dbtal end of the humerus and proouciDg 
one of the following main type* of fracture: 
fissure, marginal, comminuted fractnrw of 
the bead a^ fracture* of the neck of tbe 
radius with impaction or displacement of 
the head 

The symptom* are usually chartctcrfatic. 
TTio patient complains of pain and swelling 
of the elbow local tenderness over the bad 
of the radius and loss of the movaoaib of 
pronation and supination, depending opoo 
the degree of deformity of the b«ii An 
accurate diagnosis must make use of roent 
gesogrants. 

cracks aooss the radial bead or ini' 
paction of the bead into the neck wUioul 
rigoifleanUy altering the position of the *r 
ticulur surface b not an Important injury 
and nu> be treated adequately by ptrttii^ 
the arm in a sling and early resumption of 
njotioo On the other hand, fracture* wita 
marked comminution and separaboo of the 
fragmenb or with dlsplacemoit of one eg 
moro fragpKots Into the elbow jotnt ibou« 
be treateti by complete exdsinn. The sa^ 
treatment sliould be appHcd to impactro 
fractures In which the head of the radius ii 
tilled to such a degree as to cause it to 
Impinge upon the adjacent articnlar surface* 
of the ulna and homcru*. 

Excblon of the head of the radius b rf 
fected through an incision bctwtwi the an- 
coneus and me extensor carpi ulnarb mm 
de*. Tbo capsule of the elbow Joint i* 
exposed and the radial bead is laid bore by 
an appropriate Incblon through lb The Um 
of resection should be jtist proxlinal to the 
annular ligament. All loose fragmenb mus^ 
bo remov^ from the elbow joint Trauma 
must be kept at a for otberw^ 

comfdcrable osslficndoo wflj occur in the 


the elbow 

rr«tu« of the Hr,d ^ 

R,dlui. AMlomtaJly tb« Ixod aid n«i of 
Si nullui He OTnpWely within the cap«Jo 


capsule and produce stiffioeu of the 

Elbow motion U permitted as soon os the 
wound b healed. Active eicrciio may be 
helpful, but passive stretch the elbow 
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wire whffc. \ cortical bono graft U uppUctl ku-LlIing, Ij typical TImj patient lioldj tho 
(X the ulnar kido of llio fracture while foTLarm In Incomplete crtcmion The elbow 
canccUoui graft! ore placed on tlio oUier appears broaden^ from behind and tho 
ale. Tho ptodmal cna of the radius nuut forearm is klwrtcncd the olecranon may bo 
Dot be eiposcd In IImj wound for othcrvvdko pofpnted ixntcrlor to tho medial and lateral 
cToss^inion and synoslokis maj result \lf>- cplcondvlci of tho Immcrus Normally tho 
twDof the elbow Is resumed after the NS'ound two humeral cplcondjlcs and the tip of 
Ihj healed and Internal &xaUon has been the olecranon process form an equilateral 
tdequatdy procured. Union occurs In ten triangle when tlie elbow Is flexed to a right 
to titJv'o weeks with results wlilch ore oi angle and the three landmarks ore at the 
t rale, highl) satisfactory same lescl when the elbow is in extension 

Dnlocatxin of the Elbovr JoInU Tills In (Fig. 41) Crepitus is absent unless ix 
fury fa particulirl) frequent In children and an assorted fracture. Marked latcruffor 
sdoiocents, because of the umlc\t:loped ntedial displacement Is rare because of the 
rtito of the corofioid process. TIhj dislocation strong collatcnd ligaments and the broad 
li most often In the posterior direction (Fig. articular surface of tho distal end of tho 
40) iod tisuall} is the result of u fall on humerus. 

the hand In which the forearm is forced Reduction should always be preceded b> 
hsckwaid while the elbow Is flexed. The a careful rocntgenograplUc examination to 
ippearance of the arm, if not obscured by rule out the possible presence of other in 
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Fitvrt 30 Fractcre of the olecxioan wttb m^jukUod tJ tlu frmfmeDlL Note the itrplikfl d^ect dw 
utknilir toifece of the olecr an oo vhlch wu coTTected by open reducticn ijuJ ftrarifwi ni^ t«o 

threaded wma. A and B, Before cur gay C and D FcJlowinj imVwi P^tionl recovered full and n 

a£ iiTti-irinn 



of a cajt for ilx weds. Bat the position of 
the dbow is discomforting to the patient and 
the development of edema may pose a real 
problenL Another dlfBculty Is In moblUzlDg 
the elbow after It has been In extension for 
six weeks. ManfpuUtlDn with the patient 
under gaiCTal aneathesU is freqaealfy noc 


essary 

By contrast, open rednctlcn with adeqiute 
Internal fi«ti Hnn, by use of multiple tfaraaded 
wires, a long wood screw or wire suture, 
tt.qV<%« active motion of the elbow immedl 
ately possible and, as a rule, Jostifles the 
eipectntioo of refining a painless elbow 
with full flexion and er tensin m 

Avulsed fragmenU of not more than one- 
third the IcngS^ the oleo^ process are 
bmt troaled by oeWon ^ tio fragment ud 

,uturo <i tbo tricep, jo tlw raw boon 

SX prorimol end of 

bo reoSied >t the end of twoweeln wUh 

m!3Kod tlmt fol orifwim -f 

the elbow wfll be regained. 


Comminuted fractures with separatioo 
should bo re-oligned accurately by open re- 
duction and fixcd^temallv to mnlntaln tbdr 
normal rdatlooship with the rest of the ulna 
(Fit 39) Accurate restoration of the ar 
ticular surfaco of the olecranon, even to 
the extent of replacing small fragments. Is 
a requisite If arthritis due to incongruews 
joint suifacos is to be avoided. 

Uounited hactures of the olecranon proc 
ms are productive of pain and weakness of 
extension motion of the elbow and are best 
treoted by open reduction and a bone graft 
For this, a linear tndsioa Is made over the 
subcutaneous border of the olecranon proc 
ess, bcgtonlng proximal to Its tip and es 
tending downward for about 3 inches. The 
bone is exposed subperlostoally The ulnar 
nerve is Irft alone and preserve from in- 
jury The fracture surfaces are freshened and 
reduced accurately If they are not in ade- 
quate alignment Fixation li obtained v^lth 
multiple threaded wires*- - " scTCv^r 
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fiprs 4i. Fractnro of ibfi capHcBum doe lo a force trammlUcd ap^-»id thiWiRb the radiu*. A and B Note 
tsndntcd hacture one Lrpn {rAffntent divpLcrd anlcftoiW C And D CoodilSoo aflex raanlpalalloo 
cd tpplotkn of ann «Uh elbow In oJen^kto for three mccL*. 


wriit ind ihouldcr frequently SU monlJtt 
nore or le«, nu> Iw required to regain 
naiimum motioD 

The progDorij thould alwu>-* bo guarded, 
Ikojim it Ii not Infrequent tliat dcpoiltion 
bone in the coUalcrul lignmcntj entail* 
eme permarwrot UmltaHoa of motion ope* 
d»Dy in otcorion. Old or neglected diiloca 
^1®* of the elbow muat bo treated by open 
Reenrrat pojterior dlilocatloa* 
n»y be rtabUhcd by a beno graft xthlch Is 
tbrougb a bole drilTed from iho 
P®teior mfa^ of the ulna Tho end of 
^ graft is made to project beyond the 
axwsoid proctM to buttrc ai die )oinL 
Fraaorci of the Capiicllum of the Hu 
These fractures may bo produced by 
* 4 ?*^ Impact of the bead of the radius 
® ™ opposing articular surface of tho hu 
(ca^telhim) resulting in the break 
^ either a lin^o fragment or 
fragments of cartilage and bone 

symptoms include swell 
Svw L to hemorrhage accoov 

^ P*dn and limitation of motion of 
and forearm. Stereoscopic roenl 
taken in the anteroposterior and 
cf riw disclose the locution 

fragments 

St 'ddeh involve either a single or 

segments of the capitel 
tie ^ reduced by open surgery and 

•* restored as accurately 

Comminuted fractures whlcn 
tho require farlslon of 

cf R®uxmd of tie major portion 

including the adjacent 
^viar booe, will result In lateral Instabfl 


Itv of tho elbow permanent valgus defor 
mit> and functional disability 

Clos^ reduction of a large fragment with 
upward dispbct?mcnt, but without rotation, 
mav he attempted in selected case*. This can 
be done with tho patient either under local 
or gcncrul anesthesia With tho elbow in 
exteosloo and the forearm adducted, pres 
sure is exerted against tho fragment to push 
it back in its normal position Followli^ this 
the elbow is placed In 90 degrees of n^oa 
in a posterior molded splint noentgenogroms 
are made immediately If the rcnuction Is 
not successful the splint must be removed 
and manipulation repealed- A posterior splint 
tlHm is applied with the olbow in complete 
extension and roentgenograms ore again 
made If tho reduction is noxv satisfactory 
the elbow if immobilized in crtensloD for a 
period of three weeks, foUoxvlng whicii it is 
^dually brought into a Bexed position in 
use course of the following two weeks 
Open reduction is performed through a 
lalo^ oblique incision between the anco- 
neus and the extensor carpi ulnnrls muscles. 
The incision is extended proximolly along 
the eplcondvlar ridge. The anconeus Is re 
tracted posteriorly and the extensor muscles 
of tho forearm anteriorly The tendon of the 
anconeus Is severed proximally and the soft 
tissue* are stripped from the epicondylar 
ridge to gain access to the Joint and to the 
adjocent posterior aspect of the humerus. 
The fracture then is reduced accurately and 
held in position by twn screxvs whlcn ore 
Inserted through the intact posterior por 
tion of the condyle and into the fracture 
fragment The screxvi must not protrude to 
the articular surface of the cQpItellum. Fol 



iMotMCT of the dbow with in canmtoultd btaat rf the I»«J lie 

""T ****?^ 0” 'll*!"**® •nd t«rtnre. C, LUiiiJ roMraiogiuo ibowtog rtdnaloi J 


juries, such as a fracture of the head of the 
radius or the medial eplcoodyle of the bu 
meruj (F1& 42) A general anesdietlc should 
ordinarily DO administered, altboagh It may 
OQ rare occasion be z>eceisary to attempt 
reductioo by skillful manipuladoa foUowlng 
an adequate dose of a sedative. 

Care must be exercised while effecting 
the reduction to avoid additional trauma. 
Downward tractioo is applied to the fore- 
arm while an assistant bolds the upper arm 
Tl^ or lateral displaccroent is cor 

rected and th^ the forearm Is extended to 
disengage the caronoid process from the 
l^ rl of the humerus. Further gentle down 
\vard traetkm on the foreann will bring the 
articular surface of the radius and ulna to 
dlrtal end of the humcnii, 
the elbow Is flexed to effect 
A postenor molded plaster 


splint is then applied, with the elbow Joint 
in 80 degrees or more of fleiioo The flciiion, 
as well as the swelling which ensueis, must 
not be permitted to obliterate the radtsl 
ulse. Roentgenograms must be obtained 
efore the anesthoia has subsided to deter 
mine the success of the reduction. If It Is 
shown to be unsuccessful, the splint must bo 
removed anH roanlpulatian repeated until a 
satixfretory result is obtained. 

The adequacy of the <;*iin>laHfin in the 
arm should be checked carefully for thirty 
six to forty-eight hours and roentgniograins 
should be obtained again at the aid of teo 
days and after two weeks. Active mo- 

tion may be resumed fourteen days fr om the 
time of injury when the arm is transferred 
frwn the cast tn a sling- The patient is urged 
to dose and open the hand vigorously Im- 
nKdiatdy after reduction to move th^ 


the level of the 
following which 
final reductioo. 


FiiAcnmEs and Dislocations 


1031 


ID 0 ± Tto frapncol malntalnj a good blood 
wppl) thiTJugb the jofl Umuc* attaclicd to it 
nfidi facilitates rapid union. Aseptic necro- 
di of the avidicd portion of the humcrut 
rarely occun. 

A posterior molded plaster spUnt Is ap- 
plid for four weeks, after which tbo patient 
fa permitted actis'c uso of tbo elbow TTm 
pn^oosis for recov'cry of full moHon and 
mamtenaoce of normal longitudinal growth 
sknld bo guarded. 

Adults are occosioDall) seen wllli untreated 
fractura of the latci^ humeral condyto 
which had occuned in chlldlsood The func- 
tke of the elbow folnt Is usually superior to 
that which the appcaranco of tbo roentgeno- 
Pimi would suggest and certainly is better 
nim fai those patienls in whom the fragment 
was etrised. 

An miieasing \ilgus deformity of the el 
hw occurs In children when tho fracture is 
i*^ected or the distal lateral humeral cpiph 
yifa ondcTCDes premature dosure while 
of the tro^ear cplphy’sls contmuci 
Thu produces stretching or tbo ulnar nerve 
with partial or complete pafaJyrts of those 
tnttcles of the hand supplied by it Tbo an 
&Ur deformity of the bwe can be corrected 
osteotomy Transplanta 
™ of ti^ ulnir nerve to the anterior surface 
* the dhow before Irreparable damage to 
has occurred offen a good prog 
f« recovery of function, 
ractorc of the Medial Epicoodylc of the 


Humerus. The medial epfeondyle cpiphy’sis 
of the Immcrus may bo avuls^ (Fig- *15) 
and rotated do^vnward by the pull of tho 
flexor muscles of tho wrist and fingers which 
arc attached to It TImj displacement may 
omount to a few mllliractcrs in some patients 
and require* for treatment only a prolectivo 
circular cast or a posterior plaster splint 
applied for four weeks. In others, tho 
fragment may bo significantly displaced 
downward along the side of tho irscdlal con 
dylo of the humerus and In still others it 
may bccomo incarcerated In tbo dbow when 
the foint is wedged open ^ a continuation 
of i1m 5 force of the Injury This may Ukcrwlse 
occur when tho fragment fails to leave the 
joint os an assodatra dislocation Is reduced 
(Fig 48) 

Open reduction of the eplcondyle is indl 
cated in all patients in whom th^ Is a sig 
nifleant degree of dispbeemont of the frag 
ment In this approach, a linear Incision is 
centered over the medial side of the elbow 
The deep fascia is opened and the ulnar 
nerve, which is stretch^ excessively at times 
by the injury is identified and protected 
from further damage. Tbo avulsed ^gment 
is then isobted outside or inside the joint, 
ropbeed In its DormoJ position and fixed 
with two threaded wires. In some selected 
eases, the ulnar nerve is transplanted to the 
anterior aspect of the elbovv during closure 
of the wound A posterior molded splint is 
applied for three weeks and motion is re- 
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Fituf*U Fn^inre (rf the Utarml coii<ly!e to * dtJkL \VTde dlipWaaikmt tij roUtloD of tl» 

fragnum^ due to the attochod cHaaar mu»de» of fiDrarm. A aad B> Anttropotferioi ind oUJque vwwi d 

«l«tod £r*c*iiJTL C, A«ajjato repoctkB by open redwaro aal Eiitlix, w*h two tlnwid^ 


lowing dojUTO of the wgmxl, the elbow It 
flexed to 90 degreet and Immobilized in a 
pofterior moldM olatter ipllnt for aboot 
three weeki Full and eiteniian of 

the elbow jotnt may be recovered if the 
redaction hu been performed accurately Id 
many fnttancw, however thij goal It not 
attainable and aome permanent decrease in 
the range of motion will pertsL 
Fracturct of the Lateral Condyle of the 
Hmnerut in Children. Thlt relatively rare 
fracture it produced by a valgui lo|ury of 
the elbow A comparahfo fracture it not teen 
In adult] The ^ctuie extendi from the 
lateral cortex of the humeruj Jnit above 
the epiphysial plate obliquely downward 
acroa tbe growth cartilage plate and lateral 
condyle to emerge at the Jotnt surface near 
tbe trochlea- The fragment ina> be polled 
laterally and backward out of tbe joint by 
contraction of tbe attached extensor muscles. 
In tome cases, the fragment It alto rotated 
ontvrard and forward throu^ an arc of 90 
degrees, t^hut causing Itx articular lur&ce 
to proiimany and medially rather than 


Swelling and eccbymoslt are confined 
more or lest to tlM lateral half of tbe elbow 
iohiL The articnlation appean broader than 
normal and the abnormal relationihip be- 
tw«ai tbe olecranon procec and the epi 
candylm of tbe humenu at the lateral ride of 
the krint ihould tuggert the Mtore ^ the 
fracture. Roentgenograim ^de 1“ “ 

texopotterior Uteral and oblique view* will 


ahtnv the details of the fractiire and cstabllda 
the diagnosis. 

Cloted reduction of this fracture l5 usolly 
oatnccessful, althoo^ McLearie and Mer 
son have repcrted two tncceufol cases. They 
bebeve that the elbow is dislocated path 
teriorly and laterally by the iniary and car 
riea the fractured lateral con^Ie fragment 
with it The elbow dislocation, they asmmei 
reduce* spontaneously but leaves the frag 
meat in itj dislocated porition. Therefore they 
redisJocate the elbow laterally arvl the coo* 
dyle fragment resumes its nonnal position 
as tbe diilocatioa Is again reduced. 

Surgery Is indicated for those patlait] to 
whom the redaction cannot be accompliibed 
manually (Fig. 44) Tbe fragment and tbe 
elbow Joint are exposed through an oblique 
Incirion between me anconeus and the ex 
tensor carpi ulnarli muscles. The distal, 
lateral aspect of rbi adjacent humenis 1* 
exposed subperlosteelly as tbe IrK^sit^ b 
extended upward alcmg the epteondylar 
ridge. An blood clots are removed from tbe 
Joint and the fragmoit is rotated Into ItJ 
normal position wn^ it Is either sutured to 
the surronnding soft tissues or fixed to tbe 
humerus with two threaded wires Accurate 
reduction must be maintained to prevent * 
bridge of bone fr o m f orming across the carti 
laginous epiphysial plate with resulting ar 
rest of Inn gihifihial growth. It is lets danger 
out to use two smail -caliber threaded wires 
to secure accurate internal fixation than to 
permit tbe fragments to unite with displace- 
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(Jhlely of ibe accurac> of the reduction If poitcrior molded splint with the ellxnv in as 
rtdEcllon li unsatisfactory the cost must bo much flc-xion oj can bo tolerated The pa 

mnoN-ed at once and iImj manipulation rc- licnl tlicn Is dlscluirgcd from the hospital 

pealed until normal repositioning U ob- Follo\v-up care Is the same for both the 
taiued. If this cannot bo achlc\cd tlvcn con iimnlpulativL and the continuous traction 

tinooas jlelctal traction is ncccssarv Ilospi inctliods of rcduc^lon Roentgenograms 

aficr manipulative reduction is sluxild he repeated ut seven-day intervals 
dairable for immediate detection of possible on tut) or three occasions to check for pos- 
drcoktoi} embarrassment siblo rotation or posterior displacement of 

If, as has been staled, tlw distal fragn>cnt tho distal fragment Tho fracture mav bo ro- 
rarrivrf bo bcU in DosiUon In tho cast or if manipulated at anv time before much callus 
the ra-dling around the elbow Is excessive lus formed If a change In alignment points 
md prevents immcdlato and adequate ro- to an unfavorable end result Bony union 
iWKnn jkelctal traction tlirougli the crest sliould bo sufficiently advanced in six to 
of iIm nlna may b© uj<jd An nrtl lft/in . wood tight weeks to permit removal of tho cost 
or eve screw Is inserted Into tho olecranon Rccovcrv of full motion ma> require several 
(ost to the elbow Joint Tlic injured months Tlio elbow must not bo stretched, 
mn is extended over tho side of tho for this will dcla> full recovery and may even 
bed with tlM elbow at an angle of 00 degrees lead to permanent fibrosis with limitation of 
and 5 pounds of traction is applied to tho Joint cvtcmion 

strew attadsed to the olecranon process. United fractuna wdth loss of the normal 
The forearm is at tho some time suspended carrying angle ore unlikely to correct with 
urohead by means of 6 pounds of sl^ trac- subsequent longitudinal growth of the bu 
tion. A wdl-padded sllog, to which a weight menis. In these patients it may bo necessary 
oflpoond is attach^ is placed over Uie to perform transvexs© supracondylar osteot 
kww end of tho humerus to pull it back omv to obtain proper functioning of the 
wml to approximate tho small condylar frag extremity Tho pnxxdure is carried out 
as It comas forward. Medial or btcral through a lateral epicondylar incision. The 
'%‘bceniait of the condyles is corrected bv supracondylar portloo of tho bumenu is 
pressare if they do not assume a cijxuod subperiostealJy all around its cir 
g ^^rt ary positloa by tractioa. PronaUon of cumfcreoca A wedge of bone is then ro- 
™ foreonn may correct a medial shift of moved so that the distal fragment r^n be 
tbo small fragment. angulated outward into a corrected poslticoi. 

^'^tgenograms should bo obtained ot Six vv ceks are required for union. 

*fP^Pdato intervals during the first week to It is of the utmost importance to observe 
the progress of the reduction Suffl tho circulation in the fingers at frequent in 
wffi have developed ta twelve tcrvali for fort>-ei^t to seventy two hours 
days to penult application of a after reduction, for this injury Is most prone 
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Figun 46 Fncture ot tho medlil epteaDd)Io of the boiDcna with posterior tod lotovl dblocatkB cf th* 
elbow }otDt The medU] opicoodyle became tDcarccratod In the joint when the dlilocatloa wu re dp ce d. A nd 
B Prior to treatment. C, Redoettop of dnincatkm with fragment In (otnL O tod E, Final result. 


sumed. The pins are removed at a coavenient 
time, Motlcm of the elbow joint tbculd be 
fully recovered unlesi there U aisodated dis- 
loc^on o£ the joint \vltb 0broris of the 
collateral Ugaraests and capauiJe. 

Supracondylar Fractoxei of the Htemerus 
In Odldren. Thete fracturei ( Fig. 47 ) occur 
througb the thin tranrvene plate of bone 
between the condyles and the shaft of the 
htimeniA They reut from a fall on the out 
stretched hand with the efbow In varytng 
de gr ee s of flexkxi leading to anterior or 
posterior displacement of condvlar frag 
ment as related to the shaft of the bomenis. 
The posterior or extenxkui tvpe Is most com 
moD bocanie the fracturing force is usually 
opward and backward rather than upward 
and forward. 

The diagnosis is based on physical exam- 
ination and roentgen rB> Ondlngi. There Is 
diffnie swelling of tbe elbow ^v^th obvious 
sbortoiing of the arm The relatkauhlp be- 
tween tbe eplcondyks of the humerus and 
the olecranon process remains nortoal ol 
tbmigb they lie posterior to the shaft of tbe 
humerus, in contrast to their rclntionihips fa 
posterior dislocations of tbe elbow fa avul 
rion fractures of the eplcondyles and in frac 
tures of the olecranon process with upward 
dispkeemenL The olecranon process can bo 
nalpatod posteriorly to tbe condyles of the 
fa disbcatfani, whereas one epi 
condyle wffl be aiyminetrically pla^ fa 
£j^cturcs which favolve It or one condyle. A 
careful nenrologlc examination Is essoitial. 
beauu. tl» uhmi or 

panlj-ril from which rrcovro’ i< 
TOOtmeooj In three or foin ^thj. 

itAtm o£ the foreun. atkJ 
riutBed prior to Un, rt. 


ductlon. Pressure upon or spasm of the 
brachial artery may present a scrioos then 
peutio problem bcaoro or after rednc dc i o of 
the fractiire, which may predispose to the 
development of o Volbnanns contracture- 

Roentgenograins will disclose tbe direc 
tloa of ^ ^cture line and tbe degree of 
displacement of tbe distal fragawnt 

&me controversy exists as to which is tbe 
best method for tbe reduction of sopra- 
condvkr fractures of the humerus, that is, 
whetiver rednetkm should bo undertaken 
immediately after injxiry and tbe cast ap- 
plied, or wither It is safer to apply coo* 
tfauouj skeletal traction and reduce the ftac 
ture gradually 

Successive objectives fa tbe manipulation 
of supracondylar fractures are correetko of 
tbe proximal displacement of tbe condyles 
and of the medial and lateral shift, foUowi^ 
which the distal fragroeot is brought forward 
to engage the end of the shaft of the hn 


menu. 

In patients with complete backward dis- 
placement with overlapping of the frag 
ments, general anesthesia Is necessarv Cen 
tie dmroward traction is exerted on the 
forearm, while the distal fragment is altoed 
\vith the proximal one by the operator After 
the condyle* have deared tbe end of tl» 
shaft, thoy are lifted forward by one band, 
while the surgeons other hand place* tbe 
patients forearm fa moderate flfirion. Bo- 
duction is maintained by the exerted 

by the triceps muscle attached to the olec- 
ranon pro cess . The fracture Is tmmobilfred 
fa a posterior molded plaster splint, with the 
elbow flexed at tbe maximum degree, which 
will leave the radial pulse Intact. Roent 
gcoograpbic checks stcold ^ made imme- 
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by nurlxd lu-cIUng of tlw elbow a'glon and 
dkcoloratlon of tlw slln due to lunnorrlwgo 
Tbo radial and ulnar nerves frequently bo* 
come contused kuffldcnUv to produce Icni 
poraiy paral)-*!!. It U t/icreforo Important 
to tlio condition of llicsc nerves before 
proceeding with the reduction If tlw rurgi 
cal approach is cc^tevapUted the. es^trenvity 
sboold bo immobilized for ten to fourteen 
dz)! in a posterior metal or plaster splint 
with the elbow in 00 degrees of flexion and 
a hrge pressure dressing on tlio arm to gia-e 
the swelliDg a chanco to rubslda If dosed 


reduction is to bo tried skeletal traction 
can bo instituted Immcdlaldy after the 
accident 

For open reduction of comminuted frac* 
lures of the lower end of tlio humerus (Fig. 
40) u posterior linear incision is mado over 
tlio proximal end of tho olecranon process 
and extended wpwajd on tlw back of the 
arm for several inches Tho olecranon proc 
ess is tlicn cut about 1 Inch distal to its 
Up and the proximal segment is separated 
from the triceps tendon and rcmovccL When 
the elbow is fltxed an axccUcnt exposure of 
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to be followed by VoUononni iacJietnic con 
tnciun Immediate treutment if necwflry 
to all patientj and e*pcciall> if poor circiila 
tion If duo to jpaim of the brachial artery 
which foUmvi toMal truuma or ii Induced by 
manipulation 

The eaiUett lignj are tboie of obitructlon 
to the arterial circulation, with pallor ab- 
sence of the distal pulse and lowered tldn 
tonperature, terminating to pamlydi and 
contracture. When this condition has fuDy 
developed, the hand is to uselest that little 
if any amelioration ii poulble. Therefore 
the importance of coreiully observing the 
condition of the circulation cannot be too 
strongly emphasized 

At the first sign of an impending Volk 
maim I contracture all dres^gs must be 
loosened down to the skin and. If necdsoiy 
the cast removed. The elbmv should be 
extended sufficiently to permit recovery of 
the radial pulse. In some patients it may be 
necessary to allow the fracture to redJsplace 
temporarily to order to restore adequate dr 
culatioa. A superior cervical sympathetic 
ganglion block should be per f ormed and, If 
successful, may be repeated at appropriate 
totervalj to maiorntn an optimum 
of vasodilatation and blood How 

If the conditloQ remains refractory to tVu»<A 
measures die siugeon must quickly proceed 
with an exploratian of the brachial artery 
foUmved by correction of any abnormality 
that may discovered. At tbe same time, 
the fas<^ of the forearm should be split 
longitudinally to relieve all pressure on mus- 
cW, blood vessels and nerves 


THE HUMERUS 


Fractures of the Distal End of the Hu 
jncrui in Adnlts. Some of the most difflnilf 
fracture problems are oicoimtered in thU 
region- "ftOT are four types T fractures, 
transcondylar fracturei or the medtg] or 
latool condyles and comminuted fractures 
with wide dliplncement and rotation of the 
fragments. They may occur in the >-oung, but 
are most frequent and common in older 

T fracture is caused by a foil directly 
utxM the elbow and consisti of a transven* 
break across the supmcondylar region of iho 
W>eTns with an extension downward bo- 
^ve«al the two coodylei into the elbow Joint 
In the milder forms of d^laccn^t 
fonnity th« tartuie can b« ^Ird 
trnily by raeana ol a banging ^ 

^ fS Tin 1. then canted 


in a sling and a satisfactory range of nwLn 
Is gradually recovered. Transcarndylar frtc* 
tures are treated similarly 

Displaced T fractures of the bumani re- 
quire continuous traction for reductfan. Thli 
can be obtained with tho patient lying so- 
pine to bed by means of skeletal trsetioa 
with a pin inserted through tho pro xim al cod 
of the ulna. Traction can also be carried out 
while the patient Is ambulatory The arm h 
then supported on an abduction tplini to 
which the skeletal traction is attached T 
fractures which do not adequately redace by 
dosed methods should be treated by opm 
reduction and internal fixatioiu 

Fractures of the medial or the lateral 
condylo of the humerus ore Infrequoit They 
remit from shearing forces which prodnee t 
fracture which begins at the Joint surface 
and extends upward to emerge at the outer 
aspect of the medial or latcrw cortex of’ the 
bumems. The fracture cam frequently be rtf- 
doced by strong traction, although in maciy 
cases open reduction and toto^ HtsHtsi 
are necessary to restore alignment d the 
articular surrace. 

Comminuted fractures of the distal end d 
tho humerus with wide diipkcemeot aod 
rotation of fragments tax the tosenuit) and 
skill of the surgeon to tho utmost The frac- 
ture frequcntlv is of the comminuted variety 
oad may inclnde fragments of bone from 
tho medial epicondylar ridge, tho trochlea 
and medial condyle, varying portions of the 
capltellum and the lateral condylo and ato 
pieces of the contignous bone. Some of these 
fractures look hopeless to the roeotgan>- 
grams but reduce quite accurately whai 
skeletal traction is applied throu^ the oest 
of the ulna with the Show plac^ in 90 de- 
grees of flexion- Recourse to open roducticn 
may be advisable, however Ir tho aitiadsr 
surface of tho humerus Is not satisfadcrily 
restored by skeletal traction (Fig- -fS) 
Ulghl> fragmented fractures of tho articultr 
suAce are alnwst Impossible to reduce 
accuntely even by nugcry so that it m*f 
be wise to accept the best position which 
can be obtained d> skeletal traction. On the 
other hand, when the fragments are large 
and not more three or four to number 
open reduction ofiers a much better prog- 
nosis rhan tm Inaccmate closed one. Motion 
can be permitted three weeks after surgery 
if the fragments are rigidly secured by inter 
nal fixation with threaded wires, strews, 
bolts or plates 

Comminuted fractures are characterized 
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dqKods mxo upon tbo direction of Uio fruc* 
taring force than upon mu*clo action Spawn 
of the biceps and trieem muscles pulU tho 
(toal fragment proximaJlv and may produce 
tkrtaiiDg, but neither tiw distal nor proxl 
mil fragment Is deviated significantly from 
the mkiiiDe by rauicio action. 

The phj-sied signs of a shaft fracture of 
tbe bomenu consist of swelling, dcfonnil> 
cnprtatkm, falso motion and, in some coses 
Tmtdrop due to injury of tlw radial nerw 
(Fig, 51) RoenlgcDOgrams must bo made 
not only In the anteroposterior but also In 
tie lal^ projection in order to obtain a 
conpleto understandmg of the deformity 
Mest fractures of tlw shaft of tlic humerus 
(iiitil to the deltoid insertion can bo treated 
nccessfolly by tho hanging cast (Fig. 52) 
Tiii ccnilsti of application of a long arm 
Qst with the elbow in 90 degrees of Ucxlon 
the forearm in supination and tbo wriil in 
t Qcutril position. The cast cxteixls from the 
•frd of the fracture to tlio distal Qexion 
of the pahn. The thlckncu of Uw cast 
upon the amount of overriding of 
the tocture which must bo corrected b> tbo 
of tbe cast 1/ the cast is too heavy if 
£ragments-a complication 
TOch ti difficult to correct Tho cast must 
troy from a rope which passes around 
P*beati neck ana is attached to tho cast 


near tlio ivrlst It is important to caution tho 
patient ugnlrut resting tho cast on a chair 
arm or other support for tills will defeat 
tiro purpose of tho cast by causing sI>ort 
oning or angulation of tlw fracture 

Roentgenograms should bo made riventy 
four hours after application of the cast, with 
tho patient standing and tho cast hanging 
down frcclv for in this way the optimum 
position of tlic reduction con bo demon 
strated The radiologic check up is repeated 
us often os necessary for evaluating tho 
course of the reduction und tho degree of 
union 

Tile crepitus whldi is at first associated 
willi movement of tho boiw fragments, 
slwuld not be a cause of worry to tho pa 
tlcnt. since it disappears at tbo end of ten 
to fourteen clan’s as fibrous tissue covers the 
end of tho fragments. Union Is achieved in 
six to twelve weeks. 

If an acceptable reduction cannot be ob< 
talncd xvith tho lionging cast In seven to 
ten duv-s tlm fracrtiro sliould be manipulated 
with thej^tjemt under general or local ones 
Uicsia. llw hanging cost is continued m 
order (o maintain the reduction 

Some fractures of tho humerus distal to 
titc deltoid muscle are best treated by a 
sltouldcT xplcu cast This is especially ap> 
plicable to podcots in whom the proximal 
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49 Commionted Cnctnre of lower of t^«» bumerui laccaiftiQjr fretted opts n.durrtrn 
»TM^ nrattiple threaded wiret. A and B Before tr eetmmt- C tod D FoQowm;{ Istcmal Brmrinn. \Vtret eO 
removed foUcnrlnjl nnwcu Elbow demonrfrmtrd foil and 160 de(rrca oif evlcstion. 


the interior of the Joint can be obtained and 
01 much of the lo\\er fourth of the bu 
merxii oi nece»jar> can be uncovered by 
reflecting the trlcepi muide and tendon up- 
>vard. Trio idnor nerve muit be Iiolaled at 
the beginning of the eitxwure In lome In 
ttoncei It ma\ be dmlrable to tranipknt It to 
the front of the elbow at the time of dofure. 
The radial nerve need not bo eipoied in the 

■' nuitbokeptin 

triceps toidon 
of the nhitt at 
e procedure Is 
fhoold not be 
an experienced 
entand that 
resolved In 


spile of tho bopclcsi appearance of the 
roentgenogram*. 

Fractures of the Shaft of the Humerxu. 
Fracture* of the ihaft of tho htunemi m*y 
bo grouped according to their location Into 
tbo*o wliich occur Ixitweeii the bumerd 
condyle* and the in*ertIoo of the deltoid 
raiude*, those between the in*ertion* of the 
deltoid and the pectoroU* major muscle* and 
those which occur proximal to the attach- 
ment of pectomJli major tendon 

Frocturcs of tho shaft of the humerus 
distal to the deltoid tubercle (Fig 50) may 
bo produced by direct or Indirect violence. 
The fracture may bo transverse, oblique, 
spiral or conunlnutcd. They ore rarely open 
fractures. EMsplaccrocnt of the fragmoiU 


ind, although Its locaaoo r 
d to nvold lU Injury The 
utured to the oipoicd 
eod of the operatiOD. Th 
ifftlv soedallied one ana 
Icrtum by an) one except ■ 
_on. It U Important to u 
I (nicturo problem can t 



Factnie of ihtft of hammu pr c nluu l to the ■ttactioeDt of the pectonUi nu^sr teodoo with 
pnainttl fraameit by iv-itnjnHnn of tapr«iplnftttt>. tnfnuptostuj md teiei miner nnueJe*. 
™****““f™n itcwtof defcsmlty B, Rrttemtlon <rf aHgmijeot by ibdncttop of tun on (pHnt. 
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^ Circumflex 



Cutaneous br 


out^er arm 
ind fon 


forearm 

Brto anconeus 



Fl«w« 51. Pbotojnph of ^ 

^ tolL treumnit cl 

md iha of tba hamentt. Tbe ■nn OMUt h**| 
{reeJy at tbo lid*. 


tcwichcs 
isdialia ai.. 
c^l rad lon^ 


brachio 


r^dialts arid exten^r 
■'anobrev 


In. rti. reUBooJilp botron *0 .ulkiT uJ ndlAl 

1 ^ ,«Jf«tioci *t tb* diooldei aad Ii*c 

pm.lmA)' to tb. •l»ft ^ 
prow to tniary ''beo tboro 
5^ Sir.™ ta^SJpScB^ bew « W 

to eXTStog tb* period of W r- 

ptlr 


fn^oment remato. abductod Wtuo of« 
^S^nhMltv of the arm. Alignment, horv 
^f^'^'obtalnod In 10010 of iheKi pa 
a hanging cart by placing mough 
* tCE ride i the forearm to 
padding on *0 fragment of the humeral 

^ ^mX^bodf^ ““gn “?****“ 

‘S.^iniraL^dnicIe. toivard adduc 
'’'^rj'dS^Blmal fragment era ^ 
bon of the pm™^ 


the hanging t*»^ 
e arm pram^ fragment U levered 


outward. between the attadi- 


tondlJ major tendon may iboiv 

^mlt) Thu dUtal fnigmem ^ “ 

puJlod proiimally rad beannf 

S V Urn aitkm of the 

and tricep, ■nmcl.-rSii'f'rSf.^ 

acting on the uppa fragment 1, ™ T 

poJr pcctorall, major 

nirame, a poritlon of ab^'r''*” 
jllebt Inlemal rotntioo (Fig. Wj _ 

BeducUon of them fracture, W >« 
cult became the Prnrh^ P^® /J “ 
bmnera, romt bo Quoted 
aifLuw tb© end of the lower fragmen 
Ztactnre I. rednt^ a ^8 
umally malohrio tho correctaip^^ 
Open reduction I, 

Fracturej of *« 
prmlmal to the attachment of titf 
major tendon nralt In a dido^ty 
,„ IS. one traduced by « bn^ 
tho pectorafi, major Inmrtion. P™^ 

fnig^t of tho Kmnen^ w^S^Ldwera 
that porfon of tbe fb^ 
the neck of tho humeru, rad thotm 
«lte, I, abducted and eriemally 

the ”tPr'“Pj“bA>^‘^dhSl bag 
— g‘S%m“nLlm of t^ 

riiaft of the humeim, ^“brr "fore, 
lea neutral poritlon. The ad ahduc 

of tbe pectomll, major fodance, the abdu 
Hon action of tbe deltoid mmciA 

For leudlgnment of the fnnoerm, tt^ 
tal fragment muri be bmoght Into 
ahducUoo to "PProrbj“*V*f,°S^ " 
ment Some degree of erieinri totatloo 
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Ftart57 AbAictloofr»cturtof llje*uxglc«li>cckof llMihniDoTiiwith«7p*i»tii»»ndpforimJdliplacfr 

no* of the iKth trealcd by open rcducthm and viiro fiatUoa. A, B«fora reductioD. B, Good i n i fnmtn icsiilt 
blnriof 


of the huiaexm bi diaraclerizcd by vanlng 
degrea of wporation and cli*plnceincnt ot 
« daft fragment Thfr typo of fracture is 
“Wded into tViD aibgroupi, depending upon 
tbo shaft is in an abducted or ad 
™rtad poaltkin In relatioa to tho proxlmaJ 
iagmoit 


la abducted fractures the proiiinal end 
^dio shaft of the humerus uRiaUy is dis 
Pwsd prottmaHy and medially to its head 
™ may encroach on tho axiUa. The liend 
may at tiroes be broken 

is accorapUsbed by strong 
traction on the arm while the 
Hid of the shaft is manually lo- 
outward from the grtlln so as to cause 
»haft to engage the end of the 
head fragmenL If tho fracture is a 
a hanging cast will or 
maintain end to-e^ position until 
^Jimoccors. ^ 

tbductkm fractures of the hu 
ODi redljplace and require contlnu 

such as was described in the 
m ajmmlnutod fractures of tho 
bm ^ humerus or else the frac 

hr ® surgically reduced and secured 
talon (Fig 57) 

in Qnh^^j fractures erf the humerus result 
of ll» rV, Cl ^pdatlou of tho pm TtmnI end 
TWn ^ bead fragmenL 

** tmdenov to 

Tnqhi TT ^ ^ abduction fractures 
^vv ^ application of a 

. 'Tf hanging cast which will, os a rule. 


correct the lateral angulation and m a in ta in 
good relationship between the two portions 
of the bone. In sonw ratients It may be 
necessary to manipulate the fracture in order 
to disimpoct IL Union Is ochleved in six 
to eight weeks when the Mtient may re- 
sume abduction of the shouder and use of 
tho arm. 

THE SHOULDER 

Fractures of the Head of the Homenu. 
Fractures of the head of the haroerus may 
involve ono or both tubercles or a combina 
Uon In which tho tubercles os \ven as tho 
lemoining portion of the head are fractured* 

Fractures of the greater tubercle of the 
humerus may be of the avulslou type, due 
to contraction of the rupraspmatus, infra 
sptnatui, teres minor or a combination of 
these muscles The fragment \vlll usually be 
pulled upward and outward* The fracture Is 
reduced oy appra\imatlng the main portion 
of the humerus to the displaced small frag 
ment This Is accomplished by abductioa 
and external rotation of the humerus, so that 
the fragment resumes its normal relationship 
with the rest of the head* In some patients 
It may be necessary to change the degree 
of external rotation several times before 
stereoscopic roentgenograms show optimum 
reduction. Open reduction wlH occasionally 
be indicated* 

In another typo of fracture of the greater 
tubercle, the broken segment is tmpaf^pj 
Into the adlacent bone by for^ abthjrtkm 
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f^lt- 55 Corapokiad fnctum of ti» bmociut wtth 
raidutl ooimnlon anJ partial <J«foa» <A) may be 
treated •icetasfuDy by late appHotUon of b«>e grafu 
(B) aoroa Um pMudaxtbnxU. 

the forearm ood elbow U Docemrv tloce the 
lOuU hurDcral fragment is usuall> externally 
rotated as well os abducted. The redaetkn 
li best performed with the patient under 
general anesthesia and is maintained bv an 
abduction splint or a shoulder spica cast 
with the arm In 00 degrees of abduction 
and an ap^prlate degree of erterrial rota 
tion. If sumdent union Is demonstrated by 
roentgenograms at the end of tlx weeks, the 


spica cast can be discard cd. Use of an sd^ 
Justablo alKluctlon metal splint then uiD 
permit the arm to be brou^t gradually to 
the side of the trunk \bdiictlon aercises 
can ut the tome time be instituted, begin' 
ning with a small range of motkn aid 
OTaduoUy Increasing it as the power of the 
deltoid muscle Improves and the angle of 
the splint is deerWsed. Nonumon d the 
fracture is rare and the end results are \oy 
good (Fig. 55) 

Fractures of the Surgical Neck of the Hih 
mcnia. Fractures of the surgical neck of the 
humerus arc of tivo gex>e3'a] types. The most 
c-ommon is an impacted fraciure (Fig 50) 
In which the shaft Is driven omvard so thst 
the head becomes Impaled on the iDetapb)!^ 
as tlio force expends Itidf against the 

IcnoldL Varying degrees of rotation of tbe 

cad may bo associated \vlth this infoi) 
Ordinortiy it U not necettary to diitopad 
the fracture in an effort to correct the rota- 
tion unless the Impaction is extreme. 

Treatment should consist of immobillia 
tion of the arm at the rido of the trunk fcff 
sevTO to ten days, following NvtJcb It h 
placed in a sling and circumductioo exes 
dses arc begun. These exercises are pa 
formed several tiroes daily and the patient 
is permitted to rosuroe active abductfat nJO" 
tion of the sboidder agalxut gravity as socb 
os ho Is able to do so Sufficient u nmn h 
present by the end of three weeks and pre- 
cludes separatioo of the fragments. 

The second typo of siugical neck fractnre 
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greatfl $nd Iojct tubordcj ilwuld Indicato 
ie tnio iwturo of UiU liJtercjtlng fracture. 

With t few acepUom, full function of tho 
tbooldcr cannot uo obtained w’lUiout ro* 
coone to open reduction Tho l>cad is dis 
impacted from tho shaft and rotated upward 
to restoro Its proper onalo witli Uiu slioft 
The greater and lesser tuDcrclcs oro brought 
bto tW Donnal position between tbo h^d 
fragment and tbo metaphpis TIm tubercles 
ire rtabUlicd by being sutured together with 
heavy chromic catgut This W'ill In many 
casa offa sulEdcnt stability between Uw 
fr igrom t of iho head tmd shaft wltliout tho 
necessity of internal Eiation with ractaL 
The arm Is banda^ to tho side of tluj 
trunk far three u’ceks, following whldi mo- 
tico b permitted. A satisfactory range of 
r hmhlcr motioo is recovered In four to six 
mcDths. 


C omm inuted fructurei Involving the head 
of the ba mems may not alwavs result In tho 
4rw Wge fragmenU Just clcscrlbcd It U 
®“*iocrab}y more difficult to rcassctnblo 
JMltiple fragments representing tho ortlcu 
w palloo and the tubercles of tho humerus 
™ iBston tomo o^ the oanml anatomy 
**toiateiy the shoulder Is not a wel^l 
Joint and tho prognosis may be ex 
oabBl ft-en in patlcnu la whom there is 
defonnity 

Dhteisooi of ihc Shoulder Joint The 
fn^oQtly dlsboited Joint in the body 
atta shoulder for the ihallownca of Uio 
and tluj absence of strong 
“^®®ts evidently favor freedom of movo- 
tha price of stabUlty Tbo shoulder 
flv.,r,v. frcfpicntly anteriorly ol 

a ewauion the displacement Is In 

P«t«lor direction (Fig. 59) Forced ab- 


duction of tho onn causes tho humerus to 
Impingo against tho acromion process and 
will In some eases, lever tho head of tho 
Iiumcnis out of tlio glenoid cavity and 
Uirough tlio capsulo of tiio tlKHiklcr Joint 
TIk) heud of the humerus comes to lio in 
front of tho scapula beneath tho subscapu 
laris musclo Wnen tho forco Is continued 
tbo displacmncnt may cany the bead of tho 
humerus beneath tho daviclo On rare oc- 
casions tlM3 dislocation may bo directly bo- 
ncatli Utc low’cr margin of tho glenoid and 
Uio oxillaiy border of tbo scapula. Somotlmes 
Uio capsufo Is not only tom from Its attach 
mcDt to tho scapula, but hi addition, the 
glenoid labrum is severed from the margin 
of Uio glenoid cavity 

Tbo patient presents a typical appeanmea 
Tho arm Is held In a posltioo of abduction 
and supported by tho opposite hand The 
sliouldcr appoors flat and on palpation the 
proximal end of the humeitis cannot bo felt 
beneath tho deltoid musclo. A marked 
prominence can uiuxUly be seen anterior to 
tho shoulder and beneath the clavicle. It Is 
caused by the displaced proximal end of the 
humerus 

A Dcurolodc enminatioD shoold precede 
reduction of tho dislocation, as osMdated 
nerve injuries ore not uncommon. Not infre- 
quently tho axillary nerve is injured and the 
patient loses activo use of the deltoid mos- 
clc. This can bo detected by requesting tbo 
patient to try to abduct tho arm. Even faint 
contractions of tho deltoid muscle revealed 
by palpation suffice to indicate that the ox 
Illniy nerve is intact Injury of tbo other 
components of the brachial plexus is less fre- 
quent 

Roentgenograms of the shoulder should 



Ro«iigesiogr*in diowiag a ub^cDold diilfCTtfcp of Uw riwuldcr 
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lo/urv There it paio and hedtancy to initiate 
tboaider motion. Boentgeoognum will dl^ 
cka» the impacted oaturo of the fracture 
No treatmeot other than the ute of o «l»n^ 
ii ufiiaDy required. The patient ii acour 
aged to pcitonn nvingtng drcoiaducOoD 
eiercirei immediately and to renime abduc 
tion motion ai early at poaible, for rarolv 
will the fracture diiirapact or fail to heal 
Rocotgenogrami tbooJd be made frequently 
daring the flirt three weeks to make sure 
the ^gment has not displaced. If It has 
separate from the shaft, then the ertremlty 
sh^d be immobilized in a cast in abduc 
rinn and external rotation. 

Fractures of the greater tubercle are also 
encountered in aiso^tion with anterior dis- 
locations of the shoulder The fragment uiu 
ally remains in its normal podtiem and fiafla 
Into its defect in the huiniffa] hmd as the 
dislocation is reduced. Unioij occurs to a 
snffldait degree in four weeks to allow re- 
sumption of motion. In many patients the 
arm must bo abducted and eitemaBy ro- 
tated in order to obtain reduction ol the 
fractnre, alikwgh this position carries 
within it tho danger of recurrence of the 
dfrlocaticn- The arm should therefore be 
Wnt In as much adduction and fonrard 
u pooMo to mtotalM llM ten^ 
OO the anterior capsilo of the lioulder witb- 
oot (eopardtring tho ledocticm. 


Isolated frtchiros of the !>*«*■* • tubercle of 
the humerus are infrequent and osuall)' of 
the avulsion type, because of the snlxap' 
sulads musciA T^ fractore Is treated 
rotating the arm internally nnd keeping A 
mobilired at the side of tno trunk 1^ ifXi 
weeks to permit the humeral heod to *p- 
proxlmato the lesser toberde. 

An injury of unasool interest is a com- 
minuted fracture of tho humerus in ^Thich 
the orticuLir portico of the head is driven 
back'word \vitb such vloleoco that the 
greater and lesser tubercles are forced to 
give way and the head becomes impacted 
on tJw upper end of the shaft (Fig S8) The 
fracture results from an injury in which the 
humerns is forced violently against the 
glenoid portion of the scapula. The roent 
MJograms show a characteriitio appearance. 
The articular cortex which outiines the head 
of the humerus In the roentgenogram Mail 
be found to lie horizootallv across the cod 
of the shaft Instead of at an on^ of -15 
degrees to the longitudiiMl axis or the hu- 
merus. There is, moreover comidcniblo dis- 
placement bchvecn the bead and tho gleo- 
oid fossa. 

The flirt intorpretaticHi of tlio roenigffio- 
gram sbmvlng marked displacement of the 
tubercles suggests dlslocatkn of the shoul 
der but tho characterirtlo displaceinffit of 
the bead and tho assodatod fr cturet of the 
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nlinj mttfcJo U ncal (lctacl«cd from tlio hu 
CCTUt Tbo humeral head (j replaced and 
iud to iliaft by loops of \virtj or staples 
FoBowing this, iho capsule U repaired tlw 
nntffa anj replaced and the wound Is 
dwd. The arm Is then bandaged lo the 
ilc of the trxmk for llucc after \\ hicli 

tnoe iDodoQ h resumed TIk} fact that tho 
homaal bead undergoes aseptic necrosis 
from Ion of tho blood supply lus piTMnplcd 
tome surgeons lo adv-ocalo iU cveislon. ilow 
ATT sfnee the head usually unites NN’lth llw 
shaft tod is in most instances grudually ri> 
pbetd by new bone. It Is belter to retain 
the bead rather than to incur a flail ibouidcr 
shkh results from Its rcnxsval, 

TUE SHOULDER GIRDLE 
Fractures of the Cla\ddc. The clavicle is 
aost frequently fractured in its middle third. 
Hie infury results from a fall onto tho sboul 
da u u'cD as a direct blow against tho 
divide. It occurs most often fa diUdrcn 

symptoms consist of pain, swelling 
m deformity at the site of fracture. A 
“•ttore of the clavidc should always bo 
•i^Pttted when a small child has sustained 
* ^ from a chair or bed and subscqucolly 
to use the citrcmity Tbo presence 
“local tttidmien over the davlclc, together 
die demonstration of crepitus or de- 
when present, should establish tbe 
j*8y**h. Tbe fractore is more easily recog 
in adulti who will refer tbo symptoms 
to tbe divide. 

ivPj deformity of displaced fractures of 
“e cdavldo is charactcrisac. The medial 


fragment Is pulled prosimally and backward 
by the sternocleidomastoid muscle Tho 
outer portion, tlw scapula and upper ax 
trcmily fall forward, downward and toward 
tlw midlino (Fig 60) l)ccauso of llie weight 
of tlw cstrcmltv and lo« of tlw normal sup. 
port provided by tho Intact clavicle Stereo- 
scopic roentgenograms \vill rescal tho nature 
of tlw deformity 

Reduction of fractures of tho claWefe u 
uccomplislwd bv approximating tbe dls 
placed outer fragment to tho medial one This 
is achieved by elevation and refraction of 
the slwuldcr girdle which will mobilize the 
outer fragment Strong backward nrcssuro 
Oft both slwuldcr girdle* is required to cor 
rect marked ovciridlnt Numerous methods 
have been devised for Immobilization of 
these fractures but a figure-of^rfght plaster 
dressing is preferretL It is applied os fol 
lows Tho patient is sealed cm a stool or a 
fable and local anesthesia is Induced at the 
fracture site One assistant then elevates the 
paticmts right arm and retracts it as far 
posicnorly os possible. At tbe some time 
a scccmd assistant places the patients left 
arm fa a similar position operator 
stands betivecn his assistants and behmd 
tbe patient Sheet wadding and then plos 
ter are apphed in a figure-of-ejght mgn 
ner orosxlDC the clavicles passfag under tlw 
armpits and crisscrossing posterity As the 
plaster begins to set, the patient is pbced 
fa the supine position on a table with a 
small sandbag between the scnpulae. Back 
ward pressure is exerted on the shoulders by 
the surgeon to obtain nuudmum retraction. 



60 p ^ ^ 

^ citvide troalad by iD**ni of a figunMDfHd^ pluter dreeing A, Note tbe 
£r»tnjo* B of the outer fragnMOt and the pnjrimal porittoa of the Ofiter eai of the 

^ Unlai of tba fractaro occartod in sb w«*3. 
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be obtained In all tbe*e patient*, lax* there 
are awxdatcd fracture* of the head or neck 
of tbo bumcru*, the most common being 
avulsion of the greater tubercle 
Several methods ore available for redac- 
tion of simple anterior dlskicatloa of the 
shoulder The oldest, often referred to as 
the lilppocratlc method, consists of down 
%vard traction on the arm while the unbooted 
foot of the pb)’*iclan is placed in the -tTlTlft 
Gradual adaurton of the eitremity wiD usu 
ally effect a reduction Core must be eier 
that the pressure exerted m tbo nrilLi 
does not lajure its contents 
Tbo techalquo of the Kocher method it 
safe provided it Is carried out gently It it 
quite easy to fracture the proximal end of 
tne humerut If the iboulder musclet are not 
relaxed or if too much force it applied 
Manipulation it ordinarily carried out with 
tho patient under general onertbetia. It can 
be (looo equally well foUcrwlng an adequate 
dote of morpliino or Demerol, permitting the 
patient actively to perform the maneuven 
as directed by the surgeon. 

Tho patient 1* supine cm the table aad an 
oisiitont place* an arm around the chest near 
the so at to provide upward and outer 
pull for countertractioa. The surgeon fioret 
the patients elbow obtains a strong bold 
on Urn arm (utt above the dare of the distal 
humeral condyles and pulls strong down 
ward- The arm Is kept In about 20 degrees of 
abduction The patient is instructed to ro- 
tate the arm externally \Vben his hand 
approilinates tho surface of the bed or table 
bo is to rnovo his elbow toward the front of 
his chest As the elbow reaches the side 
of the trunk, his hand is placed oiv hi* op- 
posite sliouldcr Invariably the dislocation 
will be reduced on the flirt attempt There 
Is little pain during the maneuver because 
tho muicdo siwsm which woiild ordinarily 
act to oppose tbo manipulation is absent Lf 
tho humerus Is not recced after two at 
tempts, tho patient should bo given a general 
anesthetic and tlie manipulation repeated. 
Restoration of the normal contours of the 
jboulder will indicate that reduction has 
been successful The arm is then bandaged 
to the trunk with the hand In front of the 
tboeax- It should be beW there for three 
woda after rocotgenogrami have confirmed 
the accuracy of the reductiom 

PatienU with recurrent dislocatl^ arc 

in use the extremity without an 
period of Immobiliiation, for 

pnSSe th= portbillt) of nOm: 

quent dlslocatiocs. 


Posterior dislocations of the sbooltfer ire 
relativelv rare. They are rrunffesled hj fiat 
tening of the shoulder a prominence pa- 
terior to the ioint and an adducted posfliaD 
of the arm Reduction is accomplished by 
downward traction on the extremity md 
fonvard pressure on the head of the hn- 
mcrus. 

Neglected dblocntlons of the iboulder 
cannot generally be reduced b> dosed 
manipulation. TTie bead of the hunxra 
should be replaced in tho glenoid cavi^ by 
surgery even though the rCTuJt Is not uhoDy 
satisfactory because of persisting llmitatkn 
of motion 

Fntclure Duiocallons of the Shoulder 
Joint. Anterior dislocations of the shoulda- 
with firaultnneous fracture of the lurgicil 
neck of tho humerus occur most comroenh 
Dislocations accompanied by hacturei of 
the coracoid nrtJcess or tho glenoid cavity 
also occur although very Infrequently K 
fracture-dlilocBtioD of the shoulder which 
involve* the neck of tbo humerus ocain 
mainly in older pcopla Tho fracture takes 
place while tho arm is in ahdnctku, the 
shaft of tho humerus then drops alongside 
the trunk while the head of the humorui 
remains displaced beneath the rubscapehra 
muscle 

Tho diagnosis Is usually suggested by the 
pain, loss of shoulder function, flattened 
deltoid regioo palpuble swelling under tbe 
daWclc and crepitus on passive modco. 
Tbo exact level and type of fractm^ are not 
easy to gauge except by means of roentgen- 
ograms. 

RcpljcemeDt of tho hood of tbe humerus 
should be the first step in treatment With 
the patient under genoTiI aneithciia, down- 
wTird traction is made on the arm, and 
thereby on the humerus, to make room be- 
tween It and the icapul^ thus rooking po* 
rible tbo replacement of the humeral bead 
into tlw glenoid cavity Core must be taken 
that content* of tho axilla are not injured 
during the monipulatioii. If manual reduc- 
tion Is not luccosxful, traction is aOTlIed to 
tho arm whlJo it Is in 90 degree* of abduc- 
tion, and an attempt is made to pull tb* 
bead into tho capsule by way of the untocn 
soft tissues between tho heon and tbo shaft 
Open reduction roust bo perfornied If the 
hiad is still dislocated. 

Tbo shoulder Is exposed through an an 
terior deltoid Incisioo. Tbe short bead of the 
biceps and the coracobrachialii muscle* are 
reflected downward following osteotomy of 
tho tip of tho coracoid process. Tho suhscap- 
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tapcscd bctHCcn iho articular iurfaca of 
de outer end of tho cUvlcIo (UkI (Iw ucro* 
okke gh-cs additional stability (o tlra orticu 
brim and pcnnlU greater range of motion 
Dfalocati^ of tho acromloclaWcular joint 
(Fig. 62) nuy displace llio outer end ot tlio 
davide upward, backw'ard or for\\anl Tho 
degree of ditnlacemcnt will depend upon 
tbe je\-erity of the injury to tho restraining 
(oft tiooei. Rupture of the acromioclavicu 
kr tigammt ma> permit IIm clavicle to dii 
locate, but it b only in the presence of 
mptnio of tbe coracocUvicular ligament tliat 
vile displacement occur*. 

Tbe injury rcjulU either from a fall on 
tbe thoulder or from force* directed upward 
tbroo^ the arm to tho acromloclaydcular 
Jeant Tho patient usuaHj experience* little 
pun, while the phj’sical examination db* 
dosa local swelling and a palpable dc- 
fcnnlty at tho QcromioclaviculaT joint 
Fw minor subluxations of tho acromioda 
lioilir joint, adhesive dressing ma> su£Bcc 
(Fig. 63) On tho other hand. It b difHcuIt 
tonaintain adequate d^uward pressure on 
w (xiUt ®d of the clavicle for six weeks 
of adboliv to correct major dh 
®catit*a ^ to penult repair of the llga 
Keat] tod capsule. 

katlsfadory result can often bo obtained 
VTtoe use of a body and arm cast but thb 
gsfls im mobllizatioo of the coixcspondtag 
for at least six yxecU A circular 
cast which eitca>dj from tho raid 
to below the iliac crests b applied to 



tho tnmk It b joined xvlth a second cast 
uliicli encase* (ho arm on tho side of tite 
injury with tlm elbow in 90 degree* of 
fle^OD Tlio dblocatioD b then reduced and 
held by a strap of webbing which crosses 
over tltc clavicle and b attached in front 
and back to tlw top of tho body cast 

Some surgeons prefer open reduction for 
treatment of complete dblocatlons of tho 
acromioclavicular joint Thb b accompibhed 
by a curved inebion made along tho outer 
portion of tho clavido and around tho shoul 
tier Tim skin b rcHectcd to expose tho acro- 
mion and the adjacent clavicle. The dbloca 
tioo b corrected and maintained by drilling 
two threaded yvirc* through tho ocromion 
process into tbo outer fourth of tho claviclo 
(Fig. 64) Tho capsule and ligament* arc 
repaired and tho yvound b closed. Tbo arm 
b Dondaged to tho skle of the tnmk for txvo 
weeks, after which cautious use of the ex 
tremily b allowed. The threaded wires are 
rcmovxsl at the end of ten week*. 

Some clironlc dblocntions of tbe acromio- 
claviculur joint ore compatible with full use 
of tho oxtrcmJty In the presence of pain 
and marked dbabilfiy the sy77?ptota2f may 
bo relieved by resection of tho clavicle lat 
end to the coracoclavicular ligarnenti, pro- 
vided these ore intact Thb type of resection 
b poitlcularl) effcctiyo In relieving the pnfn 



Ftgurt ea Phrtogriph of a pjricrrt wfth *n »cTUe 
■craniockvieabr ftiitoc*tko trowted by ftdhslve 
dr<«iii* (Ley J A., tnd Conwell. H. EL Tbo Mo- 
•gemoit of F™ctiire«, Diiloc*0cm »nd Spr ain, c. V 
Uixby Canpany ) 
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<r>Atdy by mADipoktics. 


at the same time permHlQg the plnjter dren- 
Ing to niold itseli over the sandbag and 
hreen the scapulae, Tbe cast u trimmed to 
main tain a buttreu in front of the outer end 
of the clavlde but is cut awa) sufficiently 
in the aiillao to prevent ocesslve pressure 
upon tlieir contecti. 

Roentgenograms are obtained FoUmving 
application of the cast and if reduction Is 
not satisfactory it should be repeated. Ac 
curate eod-to-end repositioning of fractures 
of the clavicle is not necsssarv in the aver 
age patient A considerable degree of per 
slstent overriding may be accepted tn yoong 
children, since the davicle %vlll m remodeled 
as growth conthines, %Wth a satisfactory end 
result Some overriding may bo accepted In 
adults, provided there Is no undue promh 
neoce to cause pressure lymptoim when tbe 
patient carries objects on his shoulder A 
cosmetically acceptable result Is, of course, 
important in women and may require con 
tinuous aim traction in abduction with the 
patient at bed rest. 

Comminuted fractures of the clavicle can 
In most instances be reduced satisfactorily 
by the methods tost described. In a few pa 
tknti, open reductioa Is n£cetsai> espe- 


cially when one of the fragmenti 

rotates and becomes caught in tbe a parent 
soft Hisuas, An appropriate indsim is then 
made just below tne srto of fracture. The 
bone is exposed subperiosteallv and intenul 
fisatioD is obtained by means of a heavy 
intramedullary threaded wire (Fig 61) Tbe 
wire is first drilled ontward throng tbe 
tDedulWy canal of the lateral fragment, p<r 
mlttmg It to emerge through the stfn In the 
suprascapular region. The fracture is then 
reduced and the mreaded wire Is drilled me- 
dlallv for a suffldeot distance into the inn* 
fragment Tbe smaller fragmenti are hrou^ 
into their nonnal position and firi*d with 
circular loops of henv> chromic catgut Tbe 
Wound is dosed and the arm Is bandaged to 
the side of tbe tnmh. Sutures are removed 
at the end of ten da^ when the arm h 
placed In a sling nrifi shoulder motion Is 
resumed gradually Union occurs in >’Oong 
children in about sis weela. In adnits It ina> 
take eight to ten wwki. 

l>iili:^donj of the AcromiodaTkiilar 

JoinL Stability of the acromioclavicular joint 
if dependent upon the intactncss of the 
acnjiiitodaviculaT and the coracoclavicular 
hgaments. A cartilaginous which is in* 




rjucri lU-S AM) DisW)CATI()SS 


laio 


or^ of air b Ow uibciiUni'otii (Usttes 
rfbeffU aal llw oimlitlim iiu) siuciil 
cutrtlic mJ»Ic of ihc chcit e\ni up lo tlio 
nai and ilouu lo llw jiKlojiu-n Muscular 
TiJenw cbo (o hcas^ lifting sncc/JnR or 
an^^fnc nu) abo cauvu rib fmciurrs al 
tki^ ihe ioddcncc U loss TIjc upper Iss-o 
nil ire bfrrouailK brolcii Ix'caJiiC of llus 
pctcctkn afionlctf hy tlw clasldc Tlio 
nol, or floaibg, ribi arc fri'cl) tuovablc 
ad dt&tcalt to bnaL 
The frithire nu> be tramscTM. 
cr conmiiiiulcd { Figi. 63 oikI GO ) DUpl ux 
■at b ufluH) slight Open fractures, tx 
thoM from gunshot u-uunds arc raru 
Sptftonu include sewro iwin In tluj 
di^ wrth aggrasaiion b) deep brcatl>lug 
™ oaughing or straining tu clJlng ami ten 
will localize the silo of the fracture 
'^crepitus cannot be ditcelid bv palpa 
ttn, >l be heard at limes uith tfvo slcth 
«^Crci^ Is ordinarlK present for ten 
daj-s, b) \ciiich time fibrous Us 
callus uill has-c ctncTexI tl>o 

« the fragrncoU and eliminated mov-o- 

ad*. 

must be talcn after cv-m 
i Portable films arc satisfactory 

®ey arc taken utth the paUent In Urn 
and arc osxTcsposcd to 
fractures, coUapsc of lung tb 



sue and u iluid Icnxl Occasionally a linear 
fracture uilluuit dlsplacxiiK'nt is not visible 
in the xrt\ film thus lutdng tin. diagnosis 
of fracture tuicxrt iln tiulll colitis is sexm in 
a later rotutgenoj^am or until paliublt 
bractiirc tir squralion of a costal tarillagc 
ianiiot Ik dcntonstratc'd on llio x my film 
and its detection must be iiudo by physical 
signs aUmt 

Miilliplc fractures with collapse of tlic 
ilH*st ual) nu\ produce sliock and dyspnea^ 
tilt tnlratliuradt datnatu iKlng so sc\’crt as 
lo taiiM. dtatb It is titcrtfort necessary to 
licgin innnediate administration of intra 
vniuns fluids uliilt tlte lutiimts blood is 
iKiog ensssnutclicd for Iramfusion At tlie 
same lime it is impemUso to esaluate Uu. 
status of (ho respiratory mcclianbm io tJtcse 
lullcnts and to maVt csery effort to restore 
its normal lunctioning. first by aspiration or 
intubation Traclieotomy and skclctul true 
lion slioultl 1)0 employed to stubilizo tbo 
dK'st uali if necessary Stelnmann pins cun 
Ik ))asscd pajallcl to the ribs beneath tho 
pectoral muscles oo one or bodi sides of 
Uio clicst and attached by means of spreader 
boui to \\'cigl>ti suspended from an over 
Iicad fnuno Definitive treatment of otlicr 
injuries must bo delayed unUl this is ef 
fecicd 

Doth single and multiple fractures. If un 
complicated may bo treated by restricting 
tbo respiratory eacurxioos, wmch can be 
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Flgun ^ Dtstmckn <J the acxooikidiavlcQlar 
Jofat uctocceKfulIy reduced by cWxed method ntd 
mbteqaadr treated br open redncticn tod pfa 
tlm. Itu bgccoect And ctpcule wete reptired «t the 
ume ^Vln9 « ere removed at the end of Uvte 
wwitln. TNe remit wat gnoiL 


maintaining the clavicle In its nonrtal 
tloauhip with the tnamibriutn followiiig 
closed reductioiL Open reductkin is prob- 
ably the most satisfactory means of conect 
Ing the dislocation. Heavy wire nrart be 
used to anchor the inner end of the cUvide 
to an odlacent rib while at the ume tliu 
the ligaments are repaired. The arm b hri- 
mobilized in a Velpeau dressing for three 
weeks. 

Chronic dislocations of the sternocUric 
ulor Joint are host left untreated xmless they 
cause coasidcrablo disablliy in which case 
the inner cud of the clavido can be reseclcd. 

Fraaures of the Scapula. Fractures of the 
scapula may involve its spine, the gleDcnd 
portion of the bone, the supraspinatos or 
infraspinatus fossae. They are the resoH of 
direct violcmcc, such as a blow to the shoul 
der blade. Commmntion may bo marked, 
but the dis^aoeroeot b usually minimal. 

No tpecitu treatment is requfatd for these 
fractures other than the support of the arm 
in a sling and a bandage around the tnmk 
to immobilize the scapula against the chat 
wall Function of the eitr«anit> can be re- 
fumed in about three weds. 


and limitation of nrotion associated Nvith 
arthritis which often folkrun Injuries to the 
acTomiodavicular Joint Arthrodesis should 
never bo performed stoce It restricts eleva 
tion of ti>o arm. 

D&locatjon of ibe SlcmoclaTicular loim. 
IHskicatioas of the diavicle occur muen leu 
frequently at Its Inner than at its outer end- 
Xbo ftesnodavlcular Joint b rduforced bv 
the stcnioclavicnlar and the costoclavicular 
ligaments. A cwtilaginous disk b interposed 
heti\-ecn the articular surfaces of the Joint 
and facilitates mm-cinent of the cUvldo on 
the ftemam. 

In dlflocatiocs of thb Joint the displace- 
ment b usujdly in on upward dlrectian and 
i 5 the rank of a fall on the ibcwlder The 
diroUoemcnt may bo forward. Little If any 
pato b associated Nvidi the dblocatkm and 
ST oatient notices onK a firm prominence 
at the^ oi the neck. In numy patient^ 
mrflaJ CKC U not 

inlnlmiJ dilabmty produewi bv the dii 

’"'^^dlagoosi. iJ MJil) e^bllAod by 
tomlmUon but U difficult to d«n- 


On rare occasions, a fracture of the scip* 
ula b seen in which a portion of bone b 
aneulated to such a degree that It cannot be 
rctuiced by manip nlaHm. In these pa ti mb, 
open reduction b required to relieve the 
prominence- if the bona fragment b not too 
large or represents a siable portion of the 
glenoid ca^dty it may be reserved without 
impairing the normal function of the scapula 
or the shoulder 

Fractures which involve the neck or the 
glenoid cavity require more carehJ treat 
roecL Frequently to fractures are impacted 
and require a sling only until the pain and 
reaction from the Injury subside, following 
which hmetion tmn bo rapidly resumeo- 
Steletol traction \vlth a pin tnroogh th* 
proximal wid of the uhw b necessary to re- 
duce some displaced fractures involrfng the 
^eaold portion of the scapula. Open reduc- 
tion b rarely indicated. 


Fractures of the Ribs. An injury to the 
front of the chest compressing the tboradc 
cage commonly results In fractures of the 
ribs along thfdr axlllaiy aspects. A severe 
direct blow which fracture* the rfbs may 
damage the pleura and the lungs, ca using 
pneumothorax, hemothorax or surgical em- 
physema. With the latter the characteristic 
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he Dccnui) to »top »inconlro!Lil)!c Iwmor 
ikgc, rchnc tcmkm pdctimothorax or to 
fouCTC hrpy blood cbti. If cnii»>cmj oc- 
can, h must be treated cIiIrtt bj anUbloUc* 
cr ragm as nuy bo indicated 
Open tracturw of llic clicsl wall rerpHn. 
fcnnwlulc dAridemcnl, closure of the 
nend, coaUnuoos ospiratfon and ren^vpan 
noftbehiog. EklerK [Mtlcnts sliould l>o 
kept in the nttuia positi^ otit of bed as 
uoo a their cooaiUon will permit 
Fihi i,tniaU) disappears m two to lltreo 
iraU. Rapid and’utbfjctor) union occurs 
a a nile. In erven tlic unln.'alcd patients In 
in to ueds. Nonunion rarch occurs 
od maJonkm hanll) ever causes ur>dcsirablo 
Final!) in tbo more severe clvcst 
the prognosis must depend prfmaril) 

® the cnca pHraHnn i, 


TllE SPINE 

^ padat who coraplairu of pain In the 
aei Of bad. after a fall from a Iidghl a 
blow to Uio shoulders an automobtlc 
oc samllar iafurics should bo as 
to Juve sustained a fracture of tl>c 
esa m laation prov-w otUcrwUc. 
.A^i? ^ ^ Spine nu) be associated 
^aWocatkn of the facets wliilc displace 
^ of one viatebra oo aaotlKT rru) not 
•ocojpmlod b) a concomitant fracture. 

^ dw same 

disp laced bone fragments by lac 
T®**. hemorrhage or a complete Iranscc 
tf» dhlocates /arwuxd on 

“*QDebek)w 

»ilh fmcturei of the jplno must 


rcccfvo expert care from tiro moment of the 
accident until tlve fracture or dislocation has 
Ixrcn diagnosed and appropriate treatment 
iiutitutcil 

Fiacluica and Dulocations of die Cervical 
Spine, t r ictnres of tlic cervical vertebrae are 
best treated by sLclctal traction using 
Crutcliilcld longs. The longs can Ixj inserted 
witli die nalJent under lo^ anesthesia and 
without placing him on tlio operating table, 
while gentle manual or halter traction is 
maintained on die Iicad Fifteen pounds of 
traction is aileqiutt for the trcatnuml of the 
average cervical fracture 

Tile Iicad is kept in a neutral position at 
Arst, am! tlien is gradiull) brouglit Into hy 
perextension In order to obtain maximum 
reduction of the fracture K \flncrva Jacket 
is applied at tlio appropriate time and its use 
is continm.'d for a period of tlu’cc months. A 
removable cervical collar is then substituted 
and motion of Oio head and neck is grad 
ually resumed. The collar Is discarded after 
die spine is mobilized and muscle tone has 
bcx*n recovered 

Tlic best pnxvduro for reduction of dislo' 
cations of the cervical spine is continuous 
skclctU traction (Fig. 69) Fifteen pounds of 
straight tractioD is applied and portable 
roentgeoogrums ore obtained after thirt) 
minutes If the inferior articulating facet of 
Uio dispbeed vertebra bos not b^n puHed 
upward bevood the level of the superior 
articulating facet of the bod> below an ad 
ditioaai 5 pounds is added to Che Cractiaa. 
noentgcDograms ore repeated at intervals of 
Ihirtv minutes and further weights are added 
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^ ^ oppoiUe ride th* ch«t portcrlaly to ufD 

peM nridHoe mtaiaiy Tte dcbi fa firri poiued wuh tisctan In anJer to frt- 

tbe edbeafae txpe. 


dene by a local itrapping that crouas the 
midline in front and back ox by a circular 
dressing arooDd the lower portkn of the 
fhfMT iT. The material used for this purpose 
may bo adhesive (Figs. 67 and 68) dastlo 
bandage or t rib belt Adhesive strapping 
jhouhlMt bo too tightly applied in patients 
with moldple displa^ fractures, so as not 
to iDCTtase the deformity Instlllatian of 1 
per cent Novocain into the hematoma at the 
Jracture site will relievo pain and mi^a 
ipacn. Often a dry and persistent cough Is 


present from pleural tnltatioo which may bo 
relieved by a sedative cough mixture or 
codeineu 

fimpfayaema usually does not reouire 
treatment and dlsappeaii in a few aa>'S. 
Pneumothorax with severe dj’spnca <^n be 
relieved by ospiratloo of the air If neces 
a catheter may be Inserted and an air 
and a ^vate^ bottle used for conttnuous 
aipiratlom Blood In the pleural cavity should 
bo removed as dmnaTviwi by its interference 
with hmg fonctiom Open urgciy msy^ 
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OpcD nsluctlon of fructnrci and dlilocu 
tkw of Iho conical kplnc nimt lx. i>tr 
fanocd while ikclctal Iractlon li nulnlalncd 
CD iho Itfjd. TIh. Luninac imd faccli an. 
oposed in the uiuid manner traction Is then 
toaraied with iluj facets under direct \ ision 
When ibo articulating proceswa clear cadi 
other tk bead is gcntl> cslcnded and trac- 
tioD is released as tho upper sertebra is 
broD^ Into proper alignment with tlx l>od> 
bdowr A loop of wire is placed around Uio 
spiDOQS processes of the twti scrtcbrac to 
malntflln tho reduction Many surgeons fed 
that a spinal fusion sliould bo done at tlio 
ame thne. 


Fractures of the odontoid process ore usu 
ally associated with dlslocalioa of the utlas 
« the asl] (Fig. 70) and oro produced b\ 
faQi in wrhicn the h^d is thrown violent!) 
lorward. Treatment cooxlsls of skdctal Irac 
tkn with the bead in a neutral positioD 
kfte the Erst cervical segment has deared 
tie iris, the head is gradually extended 
tmtil reiictloD is accomplished and the 
odontoid fragments assume tlieir normal re 
adoQshfp. Skdetal tractloo is maintained 
wfour weeks, following which a licad and 
w^cast is applied for on additional dght 

DldocaUoas of the atlas on tho axis with 
onl m associated fracture of the odontoid 
are of grave danger to tho patient, 
transection frequently occurs when 
™ cttvkal cord is forced against die 
end of the process as the atlas mo>cs 
Hero, too treatment coajUts in the 
‘^*diate appUcatioo of skeletal tractloD 
gradual reduction of the dislocation by 
of tho head. Tho subsequent treat 
the same as that for a fracture- 
^~***hon of the odontoid process 

of the Dorsal Spme. Those 
proxiraal to the seventh thoracic 
are dlffiadt to reduce as Is reSccted 
waiervative attitude of inanv sur 
mfrfi *r^ patlttitx are therefore provided 
Tajior-type back brace or a lumbo- 
reinforced with heavy stays to 
to mafr.7^ strain on the fractured txxlv and 
maximum posture of the spine 
months required for heal 
surgeons prefer a body cast which 
tor- nf pelvis and over the 

shonlders. 

°f the Lnmbodorsal Spine 
•id tirwo 1 ? Inwer thoracic vertebrae 
tro dn- t ®'^dn£f the upper himbai bodies 
fa whWi flexion motlou of tlM spine 

tno padait assumes a so-c^ed 


Jtickknife position These arc tJio most com 
nmn fractures which occur in Uw spine. An 
effort sliould be made to aduco tho involved 
Im^ accurately 

Tlic resulting deformity of the vertebral 
body may lx of two general types. If the 
pressure which Is applied to llm body is 
cwnly dlstnbutod to tiro superior surface of 
the vertebra Ixlow tlio latter will become 
wedge sliaped as its anterior height Is short 
cued and the poslulor portion remains un 
dunged (Fig- 71) If on the otlicr hand 
tlie angulation of trie spine at tho time of the 
Injury is more acute, tho vertebral body 
will likely be broken Into several segments 
and result in u comminuted fracture. Tb© 
adjacent intervertebral disks ore usually also 
injured and tho prognosis is less favorable 
than in patients having simplo wedgo frao- 
tures 

Patients with deforming fractures of the 
lumbodorsal vertebrao must be treated in 
the liosnltal If there ore do associated in 
juries, Ux5 patient may be taken to surgery 
for reduction of the fracture and appIicatioDi 
of an aderjuato body cast Many surgeons 



Flgur* 71 Roentgerwjram of the tnnbodoiwl 
•pme ihcMring deprewd foperior Riiface of tho fini 
lumbar vertclaa. Tho fracture waa treated by it— 
of a hnnbodoraal court rrtoforced wtth heavy ttayv. 
No Furtha coHapfo ocenrred. 



«ri«i «rtf4 ■c4« wT<h Tn .^-4- -f ^ Reourtkio qf <hi ] n c jtio»i by tfctiocL C \ fm» tbownag Kparoti* 

4au«xi«tiWTlhl0p«iixlicrftr*£±wn.D rcd«tl« In c**t E ^ FfawJ rank- 


if indicated As soon aj the facetj hav« 
cleared each other the bead b placed Id 
hypcrextetuion and roeotgenogrjjnf uro 
again made. If the anteropoiterior and Int 
cral views ibow the facets to ^ in proper 
alignment, the traction is gradual^ de 
creased to pennlt reduction of the dbloca 
tion aj the hvo vertrfjrae approximate each 
other and the facets lock. After accorato 
replacement has been accomplUbc^ traction 
b continued, using 10 poim^ of wcrtf^it for 
three to four weeks. K \Iinerva plaster Jacket 
is then applied for an additional eight weeks 
The jacket should extend from the pelvis and 


include the head. Some surgeons apply the 
cast* immediately after rednetion of uio dis- 


l oc atifm with the head placed in mtxleroto 
byperoitenskm, provided the redaction Is 
rttbik The patient can then become am- 
buIatOT) 

Roentgcjjogrtiml must bo repeated nt In 
tervals of two to throe weeks to make sure 
that the dislocation has not recurred. The 


cost Is discarded after three months, at the 
end of which period a cervical collar Is used 


until painless motion hu been restored. 
DlslocJtions and fracturo-dlslocatiota 


Dislocations and fracturo-dislocatioctt of 
the cervical spine which cannot be ade- 
quately reduc^ by slreletal traction reqniro 
open reduction. Manipulation of acute bi- 
lateral dislocations of the cervical vortohrje 
la not recommended, oltfiough tbero Is no 
objection to careful manipulation of a uni- 
lateral dblocatloo of a cervical facet. This 
b accomplished by applying firm traction to 
tho chin while angulating the boad and neck 
toward the side or the Intact joint After tho 
Oiticadating process of tho dblocoted ver 
tebnt has clfured the ono below tho bead is 
rotated toward the side of the dli 
location so as to bring the facets in rtjalign- 
ment The traction is then released and re- 
duction b completed. Roentgenograms will 
show whether manipulation has been suc- 
ceisfuL Persistent disIocatloGS require sur 
£«> 
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OD ibe psoas muscka tmil at Iho somo 
time tllcw some reduction of iho fracture*. 
A piaster cast can be applied alter »c%cn to 
ten da)* If se%-ml of the lraia\-cno procctsc* 
tie fractured and the patient* condition 
Ttnanti fi\cd fmmoblUratlcKi Most fndl 


>ldual* ^vith only Involvement of one or tvro 

f troccssc* will recover saliifactorily after 
ocal inflltratlon of tbo fracture *itc< with 
Novocain and protection of tbo back from 
lifting and otlicr itrcnuou* activitic* for sU 
siwii 
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tUTgcoDJ fasTH- & period of recumbeiKy 
from four to six \vecla and othen rtcom- 
meod arobuIatioQ aj rooo as the pabei^ b6 
C5>mes adjuated to the cast imd ii relle%'ed d 
pain in the rpfao and of abdominal d^^t^5^ 
tkm. 

Other mctboda of reducing fracture* d 
the Imnbodorjal region conrirt of joipauioo 
of the patient by the sxdJes In a sopbe 
podtioa on the fracture table (Da^'S 
method) correctkm of the defornrtt) by 
means of a bypereitcnskta iack as described 
by Ryersoa me use of the GoldtbWte traoi 
or gradual correctloo of the deformity bv 
progreitivB hypciextensicm of the *piiw wim 
the Catch bed in te\cs«s 

TTie goal of treabncnt of fractures of tbe 
lumbodonal spine is complete restltutku of 
the oomud hdgbt and shape of the s'ote- 
brae reganUess of the way redoetkm Is tc- 
compliiocd, imroobilizatiCT in a propedy 
fitting plastic cast, institutioo of a supesvlsed 
exestis© program to main tain flpod tone d 
the musdes of the bacL and ondomen sod, 
after rocnoval of the cast, a rehabflitatkn 
program to enable the individual to resume 


recommend bed rest for several days until 
dse abdominal distenUon ivhich invariably 
accompanies a fracture of the spine is re- 
lieved. Others believe that the distention it 
more easily cemtroUed if the fracture is far 
mediately reduced 

Nomorouj methods have been devised for 
reducing compression fractures of the lum 
bodonal reoioa, Init the two-table technioiw 
as described by Watson Jones is preferaolo- 
This consists in suipenmng the patient to 
the supine position between two tables Tito 
table which holds the upper end of the body 
should be about 6 iiKmei higlier than the 
one which supports the legs. The patient 1# 
allowed to assume a position of nuxtoium 
degree of bypereitcnikwi of the spine with- 
out actual manJpulatloo of the back by tlto 
jurgfioa- Reduction of the fracture is accom 
plisned by die corrective force exerted on 
tiie fracture by the tension generated to tlto 
anterior longitudinal ligament and the an 
nohis fibrosus of the totervertebral disks- 
The patient Is given an adequate dose of » 
sedative, but a general anesthetic should 
be used. A piaster cast is finally applg 
which must eiteod from the sternal ootclt 
to tb« fyropbyril TIm i« trimiorf £« 
tcriorfy K t&t the icapulao «r« hut tto 
lower murgfa of the catt rhouW erW w«» 


his usual form of employmesL 

Healing of wed^shaped fractures of the 
lower thctfodc and upper lumhar vntcbiae 
is complete by the ^ of few moothi, at 
which time the cast is removed. C o m m inuted 
fracttxrei tmite more slowly and the de- 
formity has a teindeDcy to recur (Fig. 73) 
and, therefore, immobilization in a cost for 
four months should be followed by the use 
of a Toylor back brace for two months. 

Fractarc-lHslocations of the lannbodorsi] 
Region. These are best treated by c^wn re- 
duction. The facets are espoted nnough sd 
adequate Incision The patient tben it can- 
tJously flexed on the table and ioogltodJaal 
tracti^ is applied In order to free the fscet* 
and to permit reduction of the dbJocatioo 
by axtottiQn A iptoal fusion should be pef 
formed at the some time to insure rtahlUty 
of the back. A cast is applied and left to 
place for four mooths. 

Fraemres of Tranfrcne Proccsset ol the 
Lumbar Vertebrae These fractures are cofo- 
toon. They represent avuliioa fractures to 
which the tips or otiier portions of the trans 
verse proccssea are separated os a result of 
spasm of the psoas muscles. Follovring th« 
infury these patients demonstrate the find 
characteristic of acute low-back strain. 
TIud fractures are discovered on njotioo 
roentgen ray rramtojitioa. 

The patient is best treated by bed rest in a 
-ilHing-^positioa, for this r s.,,^ tendon^ 



FiiAcrunES and Dislocations lOob 

CB tl« pp tu mittcki and may at the wuuo vlduals \vitlj only involvement of one or two 
tine allow some reduction of iho fracture*, processes will recover sathfaetorily after 
Aplaricr cait can bo applied after seven to local infiltration of tho fracturo litc* with 
ttntlapif several of the Iraniveno processes Novocain and protection of tbo bock from 
are fnetured and tho patient i condition lifting and other strenuous activities for six 
mi r in ti fixed tromobilfctatlon Most Indi wcclx. 


to tie of tho flat hunbM veiUhrm ounei ■ poor prognodi bocsow of iImmiio 

FalWrw tendency for the deformity to recur to ipUo of ^od redDcdao. A, 

tie body reduciioa. C and D Cood rti o o after stx airarthi, dwwtng further collanio 

®“Boatlon of the ligaments whlds •dvanlageoudy effected a t<^f 1 fusion. 
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FHACT13RES OF THC PtLVtS 
Pelvic trarturet fuAl Into tour gener^ 
type* frar-tuxe* ot tbc rim of tlw; pdvi* 
acetabular fracture* fracture* of the pdvlc 
ring, and fracture* of the ucruin and coccyx. 

"niwe fracture* are contmoQ and are In- 
oeasing in number bccaiito to monv inturie* 
are recced \NhU« pertoni uro tn kitting 
poaitiemj in automobile* and oirpUnc*. The 
most terlou* fracture* are those ckf the ring 
of the pelvU, practically all of which are 
compression fracture* NVhen disruption of 
the ^vlc ring, wlilch I* formed bv the bones 
stxrroumllng the pelvic opening, U severe 
viscera present inside the pelvic ring may bo 

C etured by sharp *picule* of the fractured 
e* The bladder and the rectum are most 
cotnmonly punctured, but tejjx of the urethra 
oro frequent and Injuries of tlio ureter* ore 
not uncommon In all penons having frac- 
tures involving the pelvic ring tn which sig 
nlficont dlsploc-ement of fragment* i* mesent 
it Is imperative that the condition of utc uri 
Dorv tTflct be ascertained as promptiy as 
pojjible- If the patient voluntarily voids 
clear urino with no blood the chances ore 
against any serious damago being present 
A small amount of blood in the Hr»t sped 
nicD foUmved by dear bloodless urino usu 
ally mean* injury to tlw mucous membranes, 
but DO serious damage. When the patient 
cannot void, he should be corcfuUy catheter 
a otA •*>« cathrtcr 

ter cjmiot be “o tl» bh<lte 

ukJ il blood is prcKnt at the bp rf the 
intuo to the urrthru may b„ 
pected. If the catheter paJJee bio the blad 
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dcr and blood is pcrriitenUy found in the 
urino Injury to the bladder nuy be wr 
mlscd Once the catheter Is to place, S 
slrould not be removed, for it nuy be tery 
dllBcuJt to reinsert latCT IVbcncs'CT inituj 
to the urethra, bladder or ureter Is suspected. 
Immediate steps should bo talcs to treat 
the tojury All patients with pelvic ring frac- 
tures slKmld have a rectal e'comination to see 
whether a sharp fragment of bone may haw 
puDctured the linmg or may be lying doke 
to the rectum Occasionally a sharp fragrofflt 
may bo moved away from danger b> oiptal 
prcsniro. SIjocIc accompanying *ioIajt /rac- 
turc* of U>c pelvic ring whl^ produce untie 
dlsplaccmcut Is often pfofouod and soenc* 
times fatal Gentle manipulation to 
marked displocenicnt ihwid be attcsnptcd 
because grou displacement adds to the 
kliock. 

Fraciuics of the Rim of the PeHh. Umtwt 
the entire outer surface, or rim, of Uw pelvt* 
serve* for the attaclunent of muscle*. Stro^ 
musdo contractions, particularly when th® 
Individual Is portidpaUng In athletics, cause 
avulsion typo fracture*. Certain areas of 
rtm where strong musde group* are ottacned 
to relatively small areas of boao tn? most vul 
ncrable Avulsion fracture* of the rim occur 
most commonlj at the anteroinferior 
spine the anterosuperior iliac spine, die 
crest of the ilium and tl« tuberosity of the 
ischium Treatment cooslsts of bed rest f®" 
a week or two until pain is reduced, then 
limited ittivitict for several weeks 
though disi>Ucenient seems rather marked, 
closed manipLilatioo is useleij emd open re- 
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placancnl vrith fiiallon is not required bo 
Dcne of these fractures seems to luvo 
tny effect oo ulUmato function 
AceuboUr Fraauro. Two groups of frac 
tnrts may bo klcnlificd in consideration of 
fzadnrcs of the flCctaUdum fractures of tbo 
nm of the acetabulum and fractures of Uuj 
Soot of the acetabulum. 

Acetabular fractures arc frequently 
gmnpcd DDder dislocations of tlw hip be- 
came so-called central dislocations of Uio 
hip oftm accompany fractures of tlm acetab- 
olu floor There arc, bo>Ao\cr many acetab- 
ular fmcturcs In which there is no.4isplacc- 
mot of the head of the femur and, in com 
tDoa uith pelvic fractures In general, the 
Doniber of acetabular fractures is increasing, 
hi shoot one-half of the patients with ace 
tiinlar fractures, other pelvic fractures are 
isesttit (Fit 74) Marked dUplaccrrumt of 
the aertiboiar floor into the pcKis mav in 
me instances, cause injury to s'isccru or 
occupying tbo pelvis. Tlvesc fractures 
tre most apt to appear In young and mlddlc- 
^ axiolti; in older pcrjoai the saroo typo 
a force is more Ul.ely to cause fractures of 
«B upper eod of the femur 
Fractures of the rim of acetabulum 
oc cu r with or wlth^t dislocutloa of the 
^ They are usually eaus^^d by the bead of 
the femur being forcibly driven against tbo 
te^bular rim as b foui>d in the mechanism 
posterior dblocatlon of the hip 
trequeafly the rim fractures are at tlie 
Po^wiperior border of the acetabulum, 
«n. CD me occaxfans, practically the whole 
break loose. Customarily the piece, 
® pieces, of the posterior rim are driven 



Figure 7-i Fractiue of the floor of the occtabo- 
hrm ptuhins iho Ucbial portioii Inward. There u an 
auocUtcd frtfture of the puhU near the t>'Tnph>tiL 


backward and if tlie bend of the femur fol 
lows, producing a posterior dislocation, the 
fractured portion of the rim may stay closely 
connected to the femur and may reduce 
satisfactorily when the dblocation is reduced. 
If however there b no dislocation and the 
fractured fragn>cnts arc large and signifl 
contlv displaced from their anatomic post 
tkm, or if large fragments accompanying a 
dblocQtloD do not come into pbee wh^ the 
dislooition b reduced, opes reduction with 
fbcaUoD by a sermv or sctcnvi b indicated 
(Fig. 75) Provided the pieces are small and 
are not displaced into acetabulum, they 
may be Imwred. 

If the fractured pieces of the rim ore large, 
light traction oo the leg should be instituted 
and continued for about four Nveeks This is 
true wbelhcr there was no significant dis 
placement to begin ^vlth or whether open 
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reduction and internal fixation were re- 


quired Every effort ibould be made to keep 
tne acetabulum as near normal as possible 


tne acetabulum as near normal as possible 
After removal of balanced Russell traction 
the patient is permitted to exercise In bed 
for one week and Is then given crutches for 
two weeks In roost instances a good result 
can bo expected 

Fracture* of the floor of tho acetabulum 
occur from force applied to the greater 
trochanter In lino with tho neck of tho femur 
If the floor of the acetabulum canirot resist 
tbe force, it bursts inward, usually splinter 
ing from tho pubis and separating riear the 


portion remains in place and tl^ lUoc por 
tloo posliei outwanL 


no appreciable ojnouat c 


abductloo and slight flexion at the hip If 
after several days, x ray examination tWws 
that the displaced acetabular floor has not 
retained to its normal location open reduc 
rinn should be done. Surgical approach is 
made by an Indslon along tbe iliac rim near 
the anteiosuperior iliac spine By dissecting 


the anteiosuperior Iliac spine By dissecting 
subpexiosteafiy against the inner surface of 
the iHum and tbe pubis, the reglcMi of the 


acetabulum can bo reached. The fragmcnti 
are manipulated Into place and fixed with 
wire or saews Heavy traction Is again con 
tinned for several days before moderate trac 

tion is uwd- . , r . 

Grossly displaced acetabular fractures, in 
which tbe head of the femur has rem^ 

Jiven Into tho poh*, roqnl™ ^ 

“l BttWnctay ind tio ho.d 

^ Mt ictuiod to 

vvilh tho patlont under .mo.- 


theslu may be tried. CautioD must be exei 
cised not to displace further tbe fragmenli 
and cause intrapelvlc damage. If the floor 
of the acetabulum does not follow tbe bead 
of tho femur into good reposition, open re- 
duction 05 describe abov o should be Aw, 
This likewise should be follcnred by heavy 
traction 

Traction ouhvard In line with the neck of 


tho femur by applying a ilJng or adhesive 
traction to tbe upper inner thigh combined 
with longitudinal traetkm Is occasionally 
usefuL Some surgeons prefer to use a pin or 
a screw through tho greater trochanter fu- 
teaed to a lateral traction device. Otbm 
find a well leg type of traction heJpfuL Re- 
cardlon of tho apparatus traction inoold be 
directed ouhvard at 45 degrees or a Uulo 
more. 

Severely displaced acetabular floor frac 
hires, even whra adequately replaced, ctiT) 
a doubtful prognosis (Fig. 76) Disabling 
arthritis Is prone to Intmde and it is wise to 
keep in mind that a hip fusion operatko may 
bo necessary later 

Fracnire* of the Pelvic Ring Tbe peKic 


junction of the acetabular portions of tbe 
ilium and pubis. Most often w iliac portion 


Ilium ana pubis. Most oiten the Uiac portion 
of the acetabulum remains in place while tbe 


ot roe acetabulum remains in place while tbe 
pubic portion Is shoved Inward Occasionally 
both iliac and pubic portions are displaced 


both iliac and pubic portions are displaced 
Inward and In very rare Instances tbe pubic 


anced Russell traction mav be applied for 
four to six weeks with rnor^erate traction on 
tbe injured side and light tmetkm on the 
other leg The results in such patients are 
usually good although, if there Is a fracture 
across the weight bearing portion of tbe 
acetabulum, disabling arthritis is apt to 
eventuate. 

^Vhen moderate inward displacement of 
tbe acetabular fragroents occurs heavy skele- 
tal traction for five or six days with a wire 
through the lower femur or upper tibia, fol 
lowed by mederate traction, Is indicated. 
Tbe leg should be tn about 45 degrees of 


ring consists of a right and left 
Ischium and ilium, and a single nenim. Tbe 


coccyx, while attached below the sa enu n, 
carries no body weight and is not an 
functioning portion of the pelvic ring The 
ring, made up of its various bony compo- 
nents transmits all the body weight £rt*n 
above to the lower extremities. Pelvic rlog 


fnictures may be divided into three tyW 
incomplete fracture* of tho ring, compile 
fractures without displacement and complete 
fractures with displacement 

Incomplete fractures cause little trouble. 
This typo is represented by isolated fracture 
of tbe superior ramus of tho pubis, partial 
fracture in a vertical direction into the 
of tho ilium, isolated fracture through uw 
ramus of the Ischium and isolated fracture 
of tho Inferior ramus of the pubis. In no 
instance is tbe pelvic ring entirely brok^ 
Because of the strong enveloping 
and ligaments, little displacement occurs and 
treatment coaslsti of b^ rest for one or two 
weeks followed by limited activity fee an- 
otber two weeks. . 

Complete fractures cf the poMo ring wifr 
out displacement may bo single or m mtip jfl- 
These ore represented by fractures througn 
both rami of the pobis, unilateral or buataal 
(Fig. 77) fractures throu^ the samuHw 
regkui on ono side combinoa with fracture w 
the ischium, fractures through the regioo 
the symphysis pubis either alone or c«n- 
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A B 


/fl. A, Fractaro of occLihubr floor v.uh bdblal portico dlspIiCTd Inward. Head of femur also 
dfapLced inward. B CopJitkm of "central dUlocatioo of hip" one >tar after iDjar> Note poiiiteut 
dapLcanent of bead of femur and oUo complete obhttralioD of joint apace. Tlw patient bos a painfal 
hpndnaiifd bmp 


t>iQcd with fracture* in or near ih<^ tacrolUac 
}c^oo Qoe ride, and fracture* through the 
These are fair!) conunoo example*, 
S fracture or combtoadoa of 

phic fncture* which *€>*01 the pelvfc nng, 
doei not cause recognizable displace 
nay be treated the same was Patient* 
^ hagie fracture* need oals be put el 
f« about three wceU, tkai be per 
ffted h mited activity for three more wticU. 
|-^tau[inntcd fracture* of the ring, In which 
sre two or more break*, particularly if 
comhioatkin Ii tlut of fracture ocar the 
wrtti or across both pubic rami 

^ ® ^ sacroiliac iofat, 

1 , rpttlal att mU oa. The> must be 
w displacement doe* not occur 
to ttSkfu* *“j'*‘* friuHirM il Ij wUo 
®tofairfri?^ toactfan with tlic leg gn Iho 
suspended without traction 
vk rirw ^ ^ having the pel 

tat^n pulled distoUj b) moderate 

^ io th*. danger of displacement 

*> that upward pull of the muscle*, 

P^ndttfauj fkT* ariother two weeks, before 
tethity^ patiait to resume limited 

wmplete fracture of the 
tv^ ^7 is a verv 

^ viiceral dam 

of “ awociatioQ \vfth other 

^ ^ ^ ^ frau^t 

^ ®>nv ‘^“isoqueace*. There mas 

^ combtaations of fracture* of the 


component* of the pelvic ring In iht« type 
of injury the roost representatis'o being 
fracture in or near the symphysis publ* asso- 
ciated with fracture in or near the sacroiliac 
Joint on the same side (Fig. 78) This is 
termed the double s“eTtlc^ fracture of \Ial 
^gne The strong upward puB of muscle* 
displaces the separated portioo of the Wng 
superiorly and, according to tie force ap- 
plied, the loose fragment may either be 
pushed outward, causing separatiou in the 
region of the symphysis pubis, or inward, 
causing overridintt in the symphysis region. 
Sbock is frequently dangerous to life and if 
the CTuihing force ^vas severe enough to 
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rcductiDD and intenml Biatlon were re- 

r ed. Every effort ihould he mode to keep 
acetabulum as near normal at possible 
After removal of balanced Russell traction 
the poUrat is permitted to eiercdse in bed 
for one week aiid U then given crutches for 
two weeks In most Instoncei a good result 
can be expected 

Fractures of the floor of the acetabulum 
occur from force applied to the greater 
trochanter in line with the neck of the femur 
If the floor of the acetabulum cannot resist 
the force it bursts Inward, usually splinter 
ing from the pubis and separating near the 
luDCtion of the acetabular portions of the 
flhim and pubis. Mott often uie iliac portion 
of &e acetabulum remains In place while the 
pubic portion Is thoved inward Occailonailv 
both mac and pubic portioni are displaced 
inward and In very rare instances the pubic 
portion remains in place and the iliac por 
tlon poshai outwaro. 

If there is a stellate typo of fracture with 
no appreciable amount of displacement, bol 
anced Russell tractioo mav do applied for 
four to six weeks with mexierate tractUm on 
the iotured side and light tracdon on the 
other leg. The results in such patients are 
usuaHy good altloTu^ if there is a fracture 
acrass the weight becuing portion of die 
acetabulum, dlmhltng arthritis Is apt to 
eventuate. 

When moderate inward dlrplacement of 
die acetabular fragments occun, beav> skclo' 
tal traction for five or tlx davs with a wire 
through the lower femur or upper tibia, fol 
loweo by moderate tractkwi, is ittdicated. 
The leg should bo in about 45 degrees of 
abduction and slight flexion at the hip 1/ 
after several days, x-iay exomkutioti thcAvs 
that the dispku^ acetsbuUr floor has not 
returned to its normal location, open reduc- 
tiem should bo dooa Surgical approach b 
made by an indsion along the IlUc rim near 
the antcTOfuperior iliac spine. Bv dissecting 
(ubperiostcaflv against die Inner surface of 
the ilium and the pubis, the region of the 
acetabuhira can be readied The frogmeuti 
are manipukled into place and fixed with 
wire or screws. Heavy traction U again con 
tinued for sewal days before moderate tree- 

Kttebuki frachM^ fa 

£ fa 


thesift may be tried Caution roust be oer 
cised not to displace further the frigmeati 
and cause Intmpelvic danu^ If the flow 
of the acetabulum does not follow the bead 
of the femur into good ropositico epen n~ 
ductlon as described above should be done. 
This likewise should be followed by btuvy 
traction 

Traction outward in line with the neck of 
the femur by applying a sling or odheihe 
trurtloo to upper Inner thigh combined 
with longitudinal traction U occuboiDj' 
useful Scrom surgeons prefer to use a pin ot 
o screw through the greater trochanter fss- 
teiicd to a Lateral traction device. Others 
find a wcD leg type of traction hdpftiL Be- 
wdlcss of the apparatus traction ilwuld be 
olrccled outwaiu at 45 degrees or t lift!* 
more 

Severel> displaced acetabular floor frac 
hm» even when adequately replaced, cany 
tt doubtful prognosis (Fig. "^6) Dhabitag 
arthritis is prone to intrude and It Is wise to 
Ireep in mind that a trip fusion oporatloo n»y 
be necessary later 

Fractures of the Pelric RLoe The pehlc 
ring crauists of a right and left paUt, 
Ischhim and llJujn, and a single sacrusL The 
coccyx, while attached l»lmv the tfcnn a. 
carrica no body wei^t and is not an integral 
funrticaiing portion of the pelvic rfog The 
ring, made up of its >”011001 bony compO' 
neats, traniimts all the body wei^ froco 
above to tb© lower extremitiM Pdvic ring 
trnctureif may bo divided into three type* 
Incomplete :^ctures of tlie ring, completo 
fractures xvitbout displacement and complete 
fractures with displacement 

Incomplete fractures couse little troubic. 
This tvpe is represented by isolated fracture 
of the juperior ramus of the pubis, portfsi 
fracture in a vertical direction into the wl^ 
of the Ilium, isolated fracture thrtwgb the 
nunus of the ischium ond isolated fractora 
of tbo inferior ramus of the pubis. In 
insLinco is the pelvic ring entiiel) brol^ 
Because of the strong enveloping rousd« 
and bgamenti, Uttie di^Iaccment occtot and 
treatment consists of bed rest for one or two 
weeks followed by limited activity for an- 
other hvo weeks. 

Complete fructurm of the pelvto ring wi^ 
out dUplacement mav bo slnglo or nmitip^ 
These are repro»«Jtcd by jractora througn 
both rami of tho pubis, unllatertl or bilate™ 
(Fig. Tt) fmcfaie, throu^ Ufa oaoflte 
regloa 00 ofw side combined with fraefure of 
the lichimn, fracture* through tho regk® " 
the symphysis pubis either alone nr cons- 
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moo but occur more frcqucntls in u-onK*n 
thin m men. DisnUcctiKTit usuall) is minor 
faol, if present, digital pressure in the rcc 
turn iia\ effect some reduction of angub 
boa \dhcshc strapping across tlu. IhiUocU 
or i snog binder ma\ gi'c comfort. A sup- 
parting W-baci belt is of sonK %aluc in 
IIk rtSef of s>-iiiptoms. Unless pain is pres 
tut there is no reason to cnforco bed rest 
Occuionalh scscro injurs to the sacrum 
nnj damage the low-cr sacral ncrsxa and 
cause iocootinaico and local anesthesia 
Fractures of the coccntc arc rare but pain 
fnL \deqaatc x-rav \'lsuaLzaUon is dilncult 
tad mterpretalioo of the x ra> films Is fn. 
quendy a matter of conjecture. Wlicn frac 
Inie does occur duplaccmcnl is usualls 
but in aD patients basing suspected 
frtctnrcs a rectal examination should per 
fonued and, if displacement forward Is 
found, efforts to reduce the foruurd angu 
htioo bv digital pressure sliould be nude. 
^ treatment is the same os that used for 
f“^*nra of the lov.-or sacrum. In addition to 
*“Plwt across the buttocks, the foUouing 
arc useful in relieving pain an air 
<» ring to make sitting less pamfui, 
•niB bathi, md medication to koep the 
of the rectum soft so that straining 
'f *f*catioa ma) be minimized. 

SjmptDaif of pain in the region of the 
®®nniay pcrsiit for many mouths follow 
®g fracture but most cases of coccydvnia 
due to fracture. Surgical removal 
, ^®ccyx to rdiev'c pain is frequcntlv 
. because pam in the region may per 
^ ^ tnm or may increase after sur 
Certainly one sfwuld not resort to 
"al of the coccyx until more tbnn a vear 
passed after fracture and all conserva 
rellev-e pain have been 


area of the head of the humerus is ever in 
contact vv4lh bolUcss bone at anv one timo 
and when I)k? shoulder is performing its 
most speculized functions the entire joint, 
with its ligaments and muscles Is loosely 
held together so that maximum range and 
rapid clungcs of motion may bo attorned. 
Od Uic contrary the hip jomt has stability 
as one of its major attributes. WTven It is per 
forming its most specialized functions It 
requires firm transmission of weight from 
one supporting bone to another wcl^t trans- 
mitting bone. This necessitates rebtivelv 
broad bone contact across joint surfaces and, 
in addition, ft requires stroog ligaments, 
muscles and tendons enveloping the jomt in 
order to keep Uio articular surfaces withm 
strict limits of motion so that the forces and 
pressures accompanving vvei^t transmission 
can be confined to act only on those areas of 
the articular cartilages w^ch are develop- 
ed to sustain weight bearing without pre- 
mature weanng of the cartilagmous surfaces. 
For this reason the hip joint has a much 
deeper socket than has the shoulder joint 
and relatively little Icewav can be permitted 
in alterations of the opposmg articular sur 
faces if smooth, durable function is to be 
expected In treating fractures of the lower 
e.Ttremities it theroore becocctes of prime 
importance to preserve or restore anatomic 
relationships to the highest degree possible 
Fractures of the Head of the Femur Frac 
hires of the head of the femur in which a 
portion b completely separated from the rest 
of the head, occur infrequently Sometimes 
a violent force pushing the femur postc 
riorly shears off a portion of the head at the 
point where pressure b brought against the 
posterior rim of the acetabulum (Fig. 79) 
More frequently the posterior portion of the 


HuenntEs OF the fe-mur 

^ femur may be divided 
ftTTtm. fractures of the of the 

^^ctures of the neck of the femur 
^ alfoc hantglc fractures, trochanteric and 

£n>ctu„r5 ^ 

of iS’fSr 

^Wictiottt ^ confonnatloni and 

die hiS of the 
1 shallow rim of fibro- 

bottresi. Only a v-ery small 
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Figure 78. A, <iItpi*cod fracture* erf pelvic ring, pnocipelly erf tlio dwibln veitiaU t ype 

pnttiTw view) fracture* fodDdiog the upper *h*ft orf the fwmir The potisot hod pnrfccmd 

B, PxrtUl redaction of te^ ere peMc ring fractiirc*. lo order to ettibHih effocth e ttimg tract*® on the 
tt wu DcceMiy to plate the fracture of the fonar The petie&t hu do pain tod only * ill^ Uoip. He pUT* 
foothtD poitiapatei to *Q other fporti. 


cauie marked dlspUcemeiit, blood vends. 
Qtfves and vlKera In tbo regloo ma> be 
hopelessly damaged. 

It Is importaat to restore something ap* 
preaching anatomic relatknjhip If ponibte. 
oltbcfugh it Is surprising to see what good 
funcrion frequently re^ts in patients in 
whom rnarVpd dis]^cenKnt was never cor 
rccted. Many patienb retaining dlspUcfr- 


ment subsequently develop pain and dlsa 
blUri In die female. It is necessary 


blllt> In the female. It is necessary to restoro 
the pelvic ring as accuratelv as possible so 
rhnt difficulty in parturition may be mlnl- 
TTifrcrl. The most useful method of reducing 
displaced pd\’ic ring fractures is continuoas 
skdetal traction through tbo cmployinent 
of a wire in lower end of the femur or 
in the upper end of tbo tibia. Strong traetkn 
with heavy wel^its is indicated at the start, 
but if later x ray study reveals that the 
Dtnvaid dlq.bMmmt haj been carrected, 
the trsctioo load may bo roducod. In Older 

to keep tbo heavy tia^ eficcUv^ltlJ 
often nra»ai> to tip tbo foot^ to bod 
well uo in the air and pass a sheet between 
pladng it against the perineum 

«nd « b, to 

W of the bed. This pro^ good couiUer 

H mav also^ necessary to pla« 
*Wt h a binder around the ^y 

m to w fnun. on to 
rifnrirido to Veep to body rtialght and 

elevated bom 


the bed by attachment of the sling to the 
overhead ffame is not as general as It w 
a fc\v yean aga It still has a place lo ^ 
treatmeiit of fractures which are wldoy 
separated at the sympbyxli regifflit ^ 
must be watched carenilty so that displace- 
ment in the opposite mrectloo does art 
occur Experience has shown that the use of 
overhead pelvic slinp frequent^ dther 
r herW the efficiency oi longitudinal tra etin n 
or causes even more displacement th^ 
existed previously A snug binder around the 
pelvis may bring about Improved poiitioo 
of fragments as well os maintenance 
dnetion. In addition, the patient often feea 
better with the support of a binder In a 
difficult fract ur es, wellJeg traction applied 
by the method of Hoke or Roger Andowa 
may be effective when reduction is not ac 
f-r»r»pHthivi by ordinary skeletal tr aetin n- 
Comminuted pelvic nng fractures, like prac 
tlcally all pelvic fractures, heal rapidly Trac- 
tion for four to six weeJa followed 
cumbency for three or four weeks Is a good 


Qppm three segments of the sacxiini are an 
integral port wthe pelvic ring. Tbo mod 
common fracture of the lower saemm i^ 
transverse one at level tmmwil a te lv be- 
low the third sacral segmenL In this regico 
the protection of the ahnost rigid sacnrilto 
Joint Is absent and the bone Is most vnlnes 
able to forces which may cause It to snap- 
Fractures of the bwer sac are unco 
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and frcriucDtl> nwro than ten >car*. Tills 
fact W PbcmhtCT and his ossodalcs to at 
tmpt to hasten replacement by inserting a 
bone graft through the viable neck Into ibo 
QHTotk: h&uL Evidence sbou-s that rcplaco- 
mait Is hastaxed by such method, but the 
hw of complete rcsubstitutlon, so that safe 
adgbt bearing can bo resumed, is still sev 
md >-eait. It is difficult to keep persons in 
dtf ad\-aaced ago group u’alJdng on crutches 
fer se\-era] )-cars and the Nsdsdom of such a 
procedure may be in doubt. This fact luts 
ted many surgeons to discord tho necrotic 
Wii as soon os definite evaluation of the 
tfwifKm can be made, which is usually 
between six and eighteen months Some sur 
gcons and some r^ologists profeu to bo 


ablo to assess tho viability of tho head bo 
foro six months but the general opinion is 
that action taken on such assessments may 
lead to numerous mistakes. One may 
strongly suipcet aseptic necrosis at three 
monUis in some patients and be quito cor 
rcct but in general it is safer to make dcB 
nito evaluations at a later date. 

In IIk! presence of a nonviablo bead and 
nonunion tlirough tho fracture area, one of 
several procedures may be eraplojcd, Tbo 
insertion of a bono graft throu^ u>c viable 
neck Asllh the added agent of immobilixatlon 
through tho cnmlo^ent of muldplo nails 
nu) DO tried, ouch operations, while fre- 
quently successful tako a long time before 
weight bearing can be safely permitted- 



^ ^ blood supply for the fesnoral neck. A, From the lipUDentmD teres, »od some- 

h, hwa the e sp ni lsr sttschn^mti. mtmmius \ cssels. C, from the capsular reflectioD and 
ria l i *h«»t wseii, D nutrient vessels, numerous and good E, f r om tw extensh'e 

tn faitatrochantalo region ( shaded area ) lo the tnfart femux these vecseb anastomose fr eel y 
L ) Effect of fracture ou blood supply to the pnzdma] fragment. Assuming the frmctnro to bo 
Uw j ^ proitmai fragment retains after Fracture 1-hlood supply A only Fracture 2— 

A plni C. Fracture 3— blood Kipply A plus B phu C plus D Fracture 4— blood supply practically 
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PtgMftSO A, Fracture of bead of {amir kmE potteriot rfatocattop oi (kataopootedor dew) A portico 
of tbe head of Ibe lanur bos renxomiai m the acetobahan. B of £ractiuV'tiiik»Noo of hfp one j ear 

tfter opes lednctim ood lanovil ol {nctared {rnxcaait of bead of femoj Tbe tui uvuieo polo lad 

dtnbrtoy 


acetabulum ia broken, but when It rcmatni 
intact the bond Itself tony break and lea\e a 
portion in the acetabulum while the rest of 
the head coodnuei po»teriorl> with the neck 
aod shaft and becomes dislo^ted (Pig $0) 
There axe numerous variations of fractures 
of tin head, but they teem to have one feu 
hire In common and that Is the rather ei 
treme disability which results. U may bo 
possible to brtng about manipulative reduc 
tiOD or it may m necessary to open the hip 
Joint Nvidely In order to effect i^uctlon <rf 
a dti kxatiOD- li tbe hip is opened, it seems 
>viso to rernovo the Isolated fragment from 
the Joint, but then a tough sumce is loft 
to aiticulata against the acetabulum Tbe 
remaining bead may be smoothed and, if it 
appears worthy of trial, nothing more need 
1 j« done If the remaining he^ is (agged 
and comminuted, some type of urthropmsty 
or rcpUccmcnt should bo considered or a 
hip fusion may bo Judged the best solutioo. 
In practtaJlv all instoncei in >vhicb the re- 
maining portion of tbe htaid tevoaii com 
minutioa, the prognosif for ^jod, rMialecs 
py^rinn u very questionable. It is aovtsablo 
to anticipttlo on unsatitfactory result imlest 
Kmwj typo of arthroplasty or fusion U per 


Fractures of the heck of the Femur Tbme 
li Uttlo question but that fractures of tho 
neck of 3ic fenjux continue to be t^ most 
tpccolativo and cootrovm^ of oD fracture 
Entirely within the 1 ^ ha lt ceo 

tbe progDCtih has changed from one << 
VT toi onkm of such 

of b<rtw«n 80 and 


occompUihcd principally b> the rocogrdtiaD 
that finn hnmoblHstiion or fracturt* of the 
neck of the feoimr it the primary requisite 
for promotion of solid uniw of viable frog 
mats It bos beeo knonu for some vous 
that the blood supply to the bead of tbe 
femur U rather precairiouj in tbe evtDt of 
injury (Fig 81) Fractures of tbe neci of 
the femur frequcDtly cause sufficient daman 
to the blood vess^ to impair seriously the 
circuUtkm to the head and brtng ab^ a 
gradual aseptic necrosU (Fig 82) This 
DCtsosa progr e sses sknriy boo iavnsKsi of 
tho necrotic areas with now booe-fonning 
dements starts rapidly Tbe two processes 
proceed sfanultineouily but the new bene* 
forming dements must grow upward from 
the viable neck, so It Is oily logical that the 
sraas of bone close fo the trtkstlstiDg sur 
foces of the head are tho last to be revos- 
cularlzed and replaced with living bone. 
Thb process of rovasculariiation and re* 
placement with living bone app«us to vary 
copiidorably as to Its speed of occuitcocu- 
There is no doubt that repLicemcnt foUowi 
a defimte time schedule which is undCT con* 
trol of natural ctmditiocs but there are so 
many variables In the ostessmeot of such 
conditions that It is almost impossible at the 
present time to predict the speed of replscn- 
ment or the time of completion of restora- 
tloo of gnod bone It mav be stated that in 
fractUTtt of the neck of tbe femur in tho age 
group in which they are most commom 
namdy in penou between sixty and sev 
ears old, replacement of neantio bone 

S ood bone in the heud of iho fftnur i* 

' a matter of rooro five years 



Fractures and Dislocations 


1065 




fractures and vertical fmcturo 
^ throu^ the neck seenred to fadicate 
bad results Valmn position, either 
immediately oner fracture or ob- 
in reduction, was considered a foro- 
of good results. It now appears that 
. ^ problem is not the position 

^^fraonents or the angle of the fracture 
efficiency of the imroobiltzatioa 
fragments. Subcapital fractures and 
lino fractures through the neck are 
to immobilize securely while volgos 
are more easily immobilized Evi 
tends to show that true anatomic 
■with secure immoblUxatiaQ oSers 
t}» Opportunity for successful rerolti fn 

of meat fractures of the neck of 
nnd*^?^ ^ ^ obtained by extension, 
robHrw. and marked tntema} 

when the neck of tiio 


femur on the ilwdt side is displaced back 
uarU in relation to the bead, it ma> be 
necessary to 6cs the thigh and knee to right 
angles and lift up\vard before resorting to 
extemioQ, abduction and internal ratatioo. 
Ordlnorilv in the aged, a spring scale read 
ing of bebveen 40 and 50 pounds Is suffiaent 
to maintuin reduction. This position may be 
maintained on a fracture table or by a 
Soutter typo apparatus Nailmg or pinning is 
usuaUy done by x ra> control, core bemg 
exercised to obtain satisfactory lateral views. 
The bi flanged, connulated nail of Smith 
Petersen is most popularly employed (Fig. 
87) Multiple nails of various sorts are fre- 
quently iiwjd (Fig. 88) There are many 
methods employing many iypes of screws, 
noils and bolts. ^ method if properly 
used, seem to give comparable results. In 
DODO of the methods does Immediate, unas- 
sisted walking seem to be safe. The use of 
wheel chairs and walkers, followed by 
crutches, with full weight bearing withheld 
until evidence of begin^g union is demon 
struted by x-ray film, is a less dangerous pro- 
cedure (^e must study i ra\ pictures taken 
at frequent intervals m order to fudge the 
viabllltv of the head, the maintenance of 
reduction and the progress of union. 

The diagnosis of Impacted fracture of the 
neck of the femur is made with more fre- 
quency than is fustifled by facts. There are 
numerous Impacted fractures, but often the 
dL^mos is is made \vtthout thorongh x-ray 
stua> and the resnltmg dissolution of the 
fracture is almost inevitable when impaction 
is not actnaDy presenL In fact, even with 
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Figure 83^ hlailamy o U eot a my ilhutrstfng a 
medkl ihift ot the upper thah U the femca- Id an 
attmipt to remedy ooniinkwi a fcxmal oeci £ne 
tore with a vuUe head. 


Osteotomies below the neck \7lth medial 
chiftiDg of the tipper end of the shaft to a 
position tmder tne necrotic bead seem to 
Improve the mechanics of wel^t dlstrlbn 
tion and the necrotic bead seems to revai- 
cukrlze more rapidly (Fig, 83) Frequcotfy 
however union does not occur bet ween Um 
neck and the head and the condltfon is not 
materially improved. Other forms of recon- 
struction are employed using the upper end 
of the shaft plac^ directly Into the necrotic 
head after moving the muscular attachments 
of the greater trochanter dlitaDy None of 
thw m^hods is succcsifid In a rignlBcantly 
high percentage of patients to Indicate pref 
oonce. The same methods are used wboi 
there Is oonuzuon of a viable bead. In these 
patiaits a hl^er percentage of fuccossful 
results ensues, but there is still little choice 
between the various operations. 

Because of the numerous failures of the 
above operations to produce painless, func- 
tioning nips for many patients In whom ne- 
CTotio beads are present, metal rcpIacenKaits 
and metal cups or caps have become popu 
lar Because of the usual reduction in tizo 
of tbo ned. of *0 temnr pUco^j of 

of a trimmed shaft, after 



Figure 84 5mtfh-Petiraio cup oa fr »c ta r ed aec^ 
of feraux loftibibty doe to Deck tad tenu 

poiibco. 


ments distally gives only fair stability md 
frequently limited motion in many patients. 
At present, the popular attack on the prob- 
lem Is removal of the necrotic bead and 
replacement with an intramedullary t)-^ of 
stem prosthesis (Fig, 85) Fro'^usly a 
straight short stem typo of prosthesis was 
used estoisively (Fi^ 86) While thh 
seeaned to work weD for a short time, many 
of the stems did not Tnatntain thdr origlDal 
vaigus prtrtHfins, which resulted in unsatis- 
factory unstable varos potitions. The intn 
medullnry stem type prosthesii comes in 
many modials and nas many names, indlca 
tive of the fact that none Is completely »t 
isfactory and that no one model Is lignift- 
canlly better than another type. The 
campUcations of such prostbeses are multi 
tudinous, yet there is gradually growing ■ 
substantial group of aged patimti who, • 
few weeks after Insertion of a prost herl s , 
walk with little pain and only modcratB 
limp ^Vhen successful, the operatioiB have 
the advantage of enabling the aged patioit* 
to walk in a shorter Hma than by any of the 
other procedures and, while the procedu^ 
may not stand the test of time, these aged 
patients frequently do not have a great deal 
of time to spend. The best advice is that 
each patient be fudged individually and that 
all or the reco^pilzahle varlobles bo token 
Into conxlderation before a plan of a ctio n 
is Instituted. One should not become dog 
madcally addicted to one type of proccduit 
With all possible complications In mind, 
trootznent o? fresh fractures of the neck of 
the femur hiIix oo ofhL«d signiflesmeo. It 
has been thought that the pc^tion of the 
ftacture or the angle of the hocture Hoc 
entered Into the prognosis of possible anion- 
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oStn the lUghtcrt cbanco of surgical ixir 
^ nail or pin fixaticm should bo used. 

St m torgroni, conscious of the ooprcci 
able muDber of nonunions " Idch result with 
anal nailing in fctnorol neeV fractures, 
ptfe ta TCjQove the (racturt?d heads imme 
dklely and substitute prosthescs, oUkts per 



^^**^*® lotertrochcatcTic fracture fll uitritta g 
mmTn<m.rttoo. Note fracture trf 


form Immediate osteotomies In v^c^v of the 
rclativoly hi^ pcrccningo of unkms ob- 
tained by ndoiuato nailing and the uncer 
tain results of prostbcscs and osteotomies 
It docs not appear that such procedures, 
done Immediately have sufB d cnt percent 
ages of success to Justify their adoption- 

Intertrochanteric Fractures. Any fracture 
or combination of fractures which interrupts 
the continuity of bone between the greater 
and the lesser trochanters may bo termed 
intertrochanteric (Fig. 69) Such fracttirci 
ore often found in combination with other 
fractures tluough the nech of the femur and 
with fractures of the subtrochanteric region 
A great V’aricty of intertrochanteric fractures 
occurs. Id some, merely the l es ser trochanter 
is broken off while. In others there are six 
or more complete fracture lines betw^een the 
trochanters Displacement may be slight or 
severe. It is no longer necessary to chscribe 
in detail tho diagnostic differences of various 
types of fractures in clinicnl examinations. 
Wnoicver tho possibility of fracture exists 
cm X niy study U Indicated- Fractures 
ore no longer diagnosed by clinicnl observa 
dons. Now oven in the noost remote hamleti 
and close to the bottle lines in times of war 
X 1 ^ fodliUcs ore available. 

Tno treatment of intertrochanteric £rac 
turcs differing from that of femoral neck 
fractures may be successful dther by opera 





gnrwl impactioo Aod bed cooHoemeab die patieiit can tbco bo painltted nmcb more 
&ac±iire fragroents not infrequenUy fall liberty of motloo in and oot of bed and tbo 
apart. Sneb cnacs of failure become trag fear of late ditmptioii of the »o-called im- 
becBure, tubsequoitly nailing oftm panted fragmenti is minlmlifd, Neodlaw to 
doej not result In promotton of union. The state there is no place today for the treat 
nart of wisdom w^d seem to be primary mait of necl fractures by casts or sandbag 
filing even in Impacted fractures, for the positioning. If the condition of tbo patient 
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ujkedly up^^a^d b> ItJ strong musdo at 
niaicDti, it is probably the port of wisdom 
3 perfona an open reduction and maintain 
with screws or small noiU. One can 
bco penidt crutch walling In a few davi 
inlcdly comminuted fractures of tho 
ireatcr trochanter ore treated by Iccning tho 
[lol) abducted and extended until a sofo 
leeree of unkiQ exisU. 

Subtrochanlcrio fractures aro often trans 
eno and occur in combination with inter 
nxhanteiio or neck fractures. \Vhcn Isn- 


! 


ter DlipUaeocot lUght- 






latcd, or when they occur in combination 
with other Xrocturos which are amenable 
to treatment by nail plate flxatloiL they aro 
treated by tho same method (Fig. 93) Tbo 
only difference Is that tho plate must bo long 
enough to provide adequate support bclcnv 
U*o subtrochanteric region Thao fractura 
may bo treated by traction in younger adults, 
but often they resist rcductloo by any means 
short of open mctlKxls If satisfactory reduo 
tlon can 1 m obtained in >'Ounger adidts, con 
tlnucd traction until union occurs is an excel 
lent method of troatmenL 
Fraaura of the Femoral ShafL The past 
ten years have seen what amounts to a 
revolutionary change in the treatzzseot of 
femoral shaft fractures. Fifteen yean ago 
Kflntschcr started to popularize a method of 
Intramedullary support for femoral shaft 
fractures and this method has made great 
strides Ttuo it is that Hush and his foQowers 
had been using a typo of intramedullary rod 
fixation for many years, but the methoa had 
not been widely adopted. The exigendes of 
the \var years, the advances in metal 
and tbo improvements of operative te» 
nlques combined to bring the method to the 
foreground. Numerous complicotions oc> 
cuTM and still prevail, but, in spite of diffl 
cullies, intramedullary ftraHnn contiaues to 



•A B 


Flgtnw 94 A, tlmljcher Intnanedufljuy n»ll fli*. 
tlon for fnctnra of jliift of fcomr ( tni£wpottaiot 
vfcrw) Applied rotrogr*dft. B Latartl vfcrw of 
medrOUiT luil in femnr CiUuj ftequrndy fociw 
npldly bet flna tmion rtffl romire* nine to twelro 
monUu in mort cts«. 
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9i Mcl^ghlin oaH-pUte flatten for inter 
Crochenl:«nc fnctoia. 


tive or Donoperative metiiodj Tbe chance of 
noDonian of intertrochanierlc fractures, 
while present, Is ibghL Most Intertrochan 
teiic fractures progress to flim bony union 
and tbe only prohl^ froni the mechanical 
viewpoint Is that of obtaining and mBinhihi 
ing latirfactory reduction of the fractures 
Even this problem Is not difflculL Traction, 
either of the Bucks type or by tbe Roisell 
method (Fig- 901 or even by skeletal appU 
cation, customarily brings about good reduo- 
tloD and satisfactory maintenance of positlan 
to permit good healing. In patients of tbe 
younger age group, treatment by tracdon 
may well bo the m^od of cdioice. Certnlnly 
in chlldreii it Is practically never necessary 
to resort to anything but traction for the 
treatment of intertrocnanterlc and shaft frac- 
tures of the femur In persons of the military 
age group tracdon is still the method of 
choice, but as one approaches the older ago 
jrroup the dangers of long bed c n nftn e m e n t 
necessitated by traction methods make one 
tho piopritty of thl. typo of bwit 
^ It U well recognW tta penonj of 

advanced yoon P°"'V T* ranliiio- 
SSta iSr B. If “ n>«tlxxJ of trootmoot 
1 b» » of niocou 

ZuA pormlti tbo ptiUont to get jp ta a 
cSl SSlr and then become ambulatory 


preferable to long traction treatment ^rif4i 
a method has been successfully utiHied la 
recent yean and Is particularly applicable to 
tbe treatment of the aged person. In its rry^f 
common form, tbe methtxi utilizes a tri- 
flanged or flat femoral neck mn to which ii 
attached either integrally or by screw coo- 
nection a plate whlim extends distally akxig 
the lateral side of the shaft for a distance at 
about 4 inches below the greater trochanter 
(Fig. 91) Tbo firm attachment of the piste 
by screws through tbe bone provides streng 
support for the nail or blade which eitaxH 
aaosj the fractured fragments of tbe inter 
trochanteric region into the neck of the 
femur Unless the fragments are very soft cs 
tbe comminution extreme, tl» comblnatlcii 
of nntl or blade and plate gives adequate 
support A few days of traction following the 
Insertion of the intertrochanteric flT«finD tp- 
paratus are frequently employed in order to 
let the fresh fracture fragments adjust and 
become established in their posltians After s 
few days the patient is pmnltted up in s 
wheel chair ani if of sufficient pbysiil and 
mental vi^ he is soon alkrwra to ose a 
walkex and then ciutche*. Most tatertrochan- 
tado fractnrea become well united in from 
dght to rivelve weeks. The cooudod poiiti® 
for application of tbe nail plate Is eatenslcii, 
Dx>d^te abduction and neutral rotatioo of 
tbe thigh- The use of a fractore table so that 
tractloa may be maintained during flxatloo 
Is a requiremcnL Very frequently the lesser 
trochanter is completdy leparat^ from tbe 
abaft and occupies a place medial and proxi' 
mil] to Its anatomio positloii. Seldom does 
reductinn of the fractined lesser trochanW 
occur but experience has shown that bane 
usually bridges the gap to the displaced tio- 
ebaoter and function is satisfartorfly re- 
stored. 

Trochanteric and Subtrochantenc 
tures. Isolated fractures of the greatCT and 
lesser trochanters occur although single free 
hire of the lesser trochanter Is not £reqo®t' 
It is seldom necessary to perform open ^ 
dnetioD and replacement or fractures ofAe 
lesser tnxhantCT although some surgeons 
advocate such procedure when dlsplacem^ 
is marked. In most instances, rest in bod 
with the thigh flared and adducted and in 
neutral rotation suffices for treatmcnL Frac- 
tures of the greeter trochanter are ajtnmoo 
and variegated (Fig. 92) They may bo of 
a type that sbean off the greeter trochanW 
as a whole unit or they may spUntcr tM 
trochanter into many pieces. ^Vbol tto 
greater trochanter is sheared off and pufl«i 
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of the fractured bone cndi. The lou-cr end of iho tibia A frame holding the 
feartrao area is opened and ontomarlly tho thigh upward at 45 degrees aod the Jeg 
rod oriuil U Imcrtcd In a retrograde man horizon^ Is useful After adequate reduc 
XI by tUrtlag it upward In the proximal lion and about six weeks of maintcoaiice of 
frigmctil and pcrmllting die upper end to rewldon by traction a snug, long 1(^ cast 
aaage from the skin In tlw buttock area* fitted ucU up Into the groin may suffice to 
dm, mbcQ tho fracture Is reduced, the nail Iwld the fragments in good aligament If 
bdrhen downward to about 1 Incli above satisfactory reduction cannot bo had by 
die iatcicoodjlar notch. Tlio nail should be Inictlon and manJpubtlon, open reduetkm 
cnly moderately snut if tho diameter is too may bo necessary Fixation with two Rush 
Lose to pass tnc Ismmus and wedging oc rods b> starting the rods toward tho medul 

ans, t ojost difficult situation of not being Jory canal and upuTird from the lateral sur 

ibie to move the mil In any direction ensues, faces of both coMylcs may work well (Fig. 
It b remarkablo and discouraging to learn 07) Bending a blade plalo to right angles 
W Enniy a nail may become jammed when and molding the plate to fit tho contour of 
faiscipcr choice oi equipment has been the shaft then driving the blade across both 
*»de. Two general types of fairly rigid nails condyles and screwing the plalo to the shaft 
ire in coaunoo use tro clover leaf of KQnt are useful Sometimes screws may suffice, 
s±er and the dLnnvwt shape of Street In or a circiJar band of steel or wire, which £j 
the soDthem part of the United States tho later removed so that ring sequcitni may bo 
ajofe fladbJe Rush rods enjoy considcrablo avoided can bo employed. In most Instances 
popdanty (FJfr 96) All ro^ should bo left good onion is obtain^ in ten to fourteen 
until there is s ray and clinical evi weeks, 

aew of firm bony union Usually one year Fractures of the femur which split Into the 
b couldered a minimum time for removal knee joint ore frequently troublesome. If 
« rods There is usually uo dilBculty la ex satisfactory reductioo can bo maintained by 
tarttog the rods after a year of use, eVTO cllber adhesive or skeletal traction throuf^i 
they may have been fitted quite the tibia. It is the method of choice. The use 

at the time of fixatioo. of screws, bolts, wires and other foreign 

the Lower End of the Femur materials in the lower femur close to the 

^™>lar and tupracoadylar fractures in the knee joint, does not encournge good joint 
OM-fourth of tho femur can often be function. Occasionally satisfactory reduc 

by either adhesive traction or Inscr Uon Is not possible by traction and open 

w a skeletal pin through the upper or reduction must be employed. In such 

metal should be kept to a bare minimum and 
only tho fewest required screws or bolts to 
maintain reduction should be used. Subse- 
quent traction and plaster-cost support may 
be required- It Is of course, unportaut to 
restore proper Joint conformation. 

ntACTUUZS OF THE PATELLA 
Tho important feature of patellar fractures 
is Injury to the extensor mechanism of the 
knee. Actimlly the patella is a sesamoid bone 
in the quadriceps tendon and, while verv 
useful for smooth knee joint function, it can 
be discorded when deemed necessary and 
Joint frmctlon Is only moderately impaired, 
although long term results of patellectomy 
are not as encouraging os might bo desirei 
All efforts in trenting fractures of the patella 
should be channeled into the task of restor 
ing the damaged extensor mechanism and 
rc-establishtng a smooth gliding component 
When It Is possible to repair the fractured 
patella and restore a smooth articular sur 
trf lace, the result is better than when the 
patella is removed. Only in comminuted 
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Figim 95 Comm tan ted fractore the femonl 
ihaft Natl ftutt i -m li tmgrmcticel ThU b be^ trected 
by tridioo. 


KAiD fAVQT (Fig &4) Not oil femoral fhaft 
CTctorq are amenaole to treatment by rod 
fiTaHnn and. Until tbe de^te limits of proper 
appUcatloo of roch flxadcm are recognised, 
er rors will contliiue to occur An Intromedol 
kry rod can only be as large In diameter as 
the smallest area of the medoUary f^nal of 
a bone. If one exacgerates the snape of a 
mfii iiTlar y canal andvlsualizei it as an boor 
glo««_ It can be realized that firm fiToHrip 
mn be had only near the narrow portion of 
the canal and the effldency of Eratloa de- 
creases rapidly as the extremities are 
reached. For this reason, intramedullaiy rod 
fliation Is practically useless tn the p mrfmnl 




and distal fcTurtbs of the femoral shaft Fia- 
tlon Is best at the JunctloD of the middlw and 
upper thirds of the shaft, where the roednl- 
Imy Isthmus Is located. TTiitf ^ com- 
minuted the fractures and the more oblique 
the breol, the poorer wlH be the case for 
rod flxgtinn (Fig. 95) Traction for femoral 
shaft fractures Is still an excellent method of 
treatment, but It luffen from the nocesilty 
of keeping the patient confined to bed for 
eight to twelve weeks with the attendani 
danger of stiSaess of Joints, pressure treat, 
atrophy of muscles and medic^ and surgical 
complirstkms of long bed confifwnmL 
Young adnlts usually taVw bed conflnamenl 
without too much trouble and chfidrens 
femoral shaft fractures should practically 
always be treated by tractloa. Once again it 
is the aged who benefit most by methods 
designed for early QTnhnlatinn and return to 
accustomed surroundmas. Ideally ooo 
should not be Influenced by economic or 
In some milltaiy cocsldesatlDm. 

Still It Is necessary to view conditions in 
their true perspective and, If to consldfliei 
the value of being able to ap^y a rod and 
get a patient ambnlatoiy wim emtebes In 
a week or ten days, in compartirm wlib 
being cosifined to bed with tractloa for two 
or three months makes a potent arguing 
for rod fixarinn whenever applicable. The 
use of plates and screws in such fracti^ 
has lar^y been supplanted by the employ 
ment cJ rods, althoogfa, for certain types or 
fractures, plates may be superior However 
It must be warned that two plates facing 
eoch otb& on opposite sides oi a bemo fn- 
queatly lead to the tragedy of necinslJ and 
nonunion. 

On the North American continent, most 
intramedullary rods are applied with direct 


tawrxl rod*. Top. Btatochex nxfl. iUddJo, Hixwn-Strwt Mil Bottom, 


FifUTt 96~ 
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datcfy It uflully taka lU lo ten hccU for 

nfennioo to occur and frequent!) tlic patella 
mioBocj cxiensWe atrophic cluu»gcj during 
dut time and has lo rebuild iticlf into Q 
itJid-appcaring bone over tlio cwirv! of 
On rare occoilon* a longitudinal 
tndarc will occur In the patella Thlj rol 
dan roquird* open nxlu^on unicu Um 3 
sgifl amaces arc widely separated and the 
VwgthutiTml (o(t tissue tcaxs OTO of slight 
oEieqacncu Frequently the common Inins 
une fracturfi arc not complicated b> ad 
)xait tears into the ligaments and separu 
ticc of the fragments is minimal In such 
ct$cs, open reduction is not indicated and 
art Kipport suffices. 

Whenn-er the patella is split into more 
than tfareo large pieces, it seems inevitable 
tJal coQsideTable roughness of the articular 
firfice will result and It Is considered wise 
to pofonn pnmary patcUcctom) (Fig 90) 
Whm dill cidskm is performed one should 
raid da rn a ^ g the remaining soft tissue 
uhii prcier\e the Intcgrit) of the 
^wiiops-patrihr Ugamcfut mechanism If 
M froy ijad) happens tho mechanism is 
wi^daiKigcd and appears quite loose 
TO acngited after attempted approdma 
^ h ii better to take a tuck In tho ligu 
teKlons so os to provide proper 

occasions fracturci occur only 
^ proximal or distal portions of the 
the quadriceps tendon Inserts 
« a\ til© attachment of tho patei 
assnjoit dlstally Such fractures ore of 
rvnliioii type and are frequently com- 
The rule of restoration of tho ex 
^^^^ mprh a n iim as the primary object 
ia force in such instances so It D 
and discard the small frac 
leaving tho main body of tho 
then carrfuUy repair the tcndl 
rmntr attachments This may 

bola to the outer nirface ol 
i» obtain a firm onch^ 

^ •art structures 

OF THE TIBIA AND FIBULA 
of^ tibia may be divided into 
^ the tracturei of the anterior spine 
^ tiibl ^ tubercle fractures of 

cf d^ ^ fractures of the shaft 

supply to the shaft of 
inctuie- diSv.!? ^ seriously curtailed by 
in r~. ” union and nonunion may 
hofcev-er ®^y’"hero In the shaft. 

most d^gerous area by far 


Is tin) region of tlw junction of the middlo 
und lower thirds of tho shaft 

Fraciuics of the Vnicnor Spine of the 
Tibia ami of the Tubercle. Fract[irci of the 
anterior spino of Uio tibia occur and, bo- 
cauM. of trwj danger of resulting l/gamcntous 
inslabilit) US well os malposition (^f tho frac- 
tured l)one open reduction is Indicated 
wlicti die piece of bono is of enough size 
to Justify operative intcrsenlioa. This Is par 
ticularly true wlicn lire spine fractures at the 
base and has marked displacement Antero- 
medial incision, cctending from the upper 
pole of tlio patella and running dose to the 
medial aspect of the patella straight distally 
to die upper rim of the dbla, ihra turning 
laterally to the region of tho tlblal tuberde, 
is made The knee joint is entered and the 
anterior libial spine becomes evident A 
small hole is drilled through the base of the 
spine and tlicn u hole is drilled from the 
region Just above tho tibtol tuberde ob- 
liquely upward to emerge into the joint just 
anterior to tho anatomic base of the tibiol 
spine. Wire is passed upward through the 
main body of the tibia, then tbrou^ the 
base of the Ioc«o fragment and back through 
die anterior area of tho tibia to the mit^ 
insertion area near the tuberde Tho wire is 
permitted to estnide through the ildn during 
dosuro and then the kneo Is extended. The 
wire b then pulled taut and fastened to a 
button or dUict material outside the skin. 
After six or dght weeks, the wire Is pulled 
out TVuj method usually effects satisfactory 
replacement of the tibial spine Tho posterior 
tibial spine is seldom fractured 

Fractures of the tibial tuberde occur and 
are quite painful Tho tuberde being the 
prindpal anchor of the patellar tendon, is 
subjected lo almost continuous upward dis- 
placement force. When definite diagnosis of 
tuberde fracture Is made and one must bo 
careful not to confuse uniinlted tubercle 
epiphyses with fracture treatment for an 
unalsplaced fracture consists of Immobiliza 
lion in extension for four to six weeks. If 
there Is displacement of a sizable fraEment, 
open reduction Is performed and fixation 
\Wth a screw or scresvs Is necessary When 
considerable commlnutlQn exists, the frag 
mentx should be removed and the patellfU’ 
tendon firmly attached to the underlying 
bone. 

Fracturei of the TIbul Plateau- The ar 
tlculating surface of the tibia at the 1 -tw%i 
joint is known as the tibial plateau Its 
two major components are the medial and 
lateral tibial condyle* Fractures ^uently 
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fracture*, v?bm It Is evident that the mnlli that eood natoratloii of orticultr lurface* h 
pUedty of artienbr fracture* miUtatei amiiift posiiWe, bole* ore drilled from the ootcr 

the restoration of tmooth fi motion , toould ruiface* of the fragment* into the fractured 

the patella be racrlflced. mrfaco* but not Into the articular turfoce* 

Tranrveiso fractnroi are most common In (Fig. 96) Stainless ited wire Is applied in a 

tnfuries to the patella. Tbo dl ta hlln g tears to manner to pull and bold tbe fractures snuflb 

the HgamenU on both tide* of tbe patella togetbo' and tbo wire ii twisted securely A 

must l>o repaired and the fractured frag raterior splint is applied for only * f®'*' 
mcnti carefuDy appoied- \Vbcn It is evident day*. Quadricep* exercise* are startwl imme- 
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Hjwt ]Ql S«\-cre "bompcr" /nuinrc uilb 
Baled crmratrattoa erf upper cod o( Lbli Aod 
ftak Propiorii for knc«-fiot function U poor 


ill ^ fragmentj and progaosrt* of a poor 
fotoeea (Fig. ICfi^ Initial tnco 
rariw, boH'9V'€r Is seldom Indicated bccauso 
trial in such Kie shown that 
ftdily ff»d Joint function may 
Wih and last for a considerablo time. Cn 
the prognosis for long term function 
“ poor and cvmtual knee fusion should bo 
tt&^jtted. 

of ihe Shaft of the Tibia. Most 
nattnrei in the upper two-thirds of 
of the tibia can be ^vell treated by 
na nfpulatioo or by traction, when 
by application of a plas- 
Very oblique fmetura may require 
to prevent shortening but the more 
^ fracture, the more raw bleeding 
CMrfni ^ available for promoting suc- 
tkt ^ general, it may be stated 

tirn successful union in any 

^ ^ tocreasod in proportion to 

of obliquity of the fracture— the 
the fracture, the smaller the 
r^ surface there is available for 
‘^^glxiny uniniL 

®a and ^ function of the mid 

tDodcrateiy oblique and Ii 
(Fig. 103) The blood 
—.3 region is seriously impaired by 
union Is 

W* to efforts should be 

.8®od eppoiitlon and firm im 
^ la ffotvl « fragments If the patient 
health and tKp fracture Is 


not compound, open reduction and internal 
fixation nu> bo the treatment of choice. 
With oblique fractuxci In this region one or 
lwx> screws may luITlco for fixation. Up to 
Uto present timo, a popular method of fixu 
tion luis been the application of a metal 
pUto to the lateral suifaco of tho tibia 
Slotted pbtei which theoretically permit 
(Ito scim\s and bone fragments to move 
toward each otlwr as the fiugmcnti are in 
flucnccd b> strong muscle null, have ac 
(julrcd man> advocates. Under Ideal situa 
tions, such slotted plates keep the froctiircs 
In good allCTmcnt while permitting the frag 
mcnls to TO snugly pressed together If 
plates arc used, titcy should not Be put on 
tho unteronicdlal aspect of the tibia because 
of its nJalivelj superficial position, which 
leads to tho danger of breakdown of sldn and 
poor healing. Most surgeons prefer to place 
their plates on tho anterolateral surface of 
tlto tibia, although some believe that the 
posterior surface is belter In both instances, 
good ravearago by musdes Is obtained and 
the dangers w superficial irritation are mmi 
mixed. Many surgeons have been disap- 
pointed with tho results of plate fixation for 
fractures of the tiblal shaft and some have 



Figvn 103 A, Commloatal fncture* erf lower 
■hafts <rf tihU tod fibolm. At fhu reglOQ nnfaw, ig 
qaentb altnr Flmi immobllixBtJoo h required for t 
long potod. AntCTopottrrior view B L«tenl i-nt)' 
view Such fnctuie* m*y be treated hj ro- 

dactiem rod pbute csrti, traettoo follow^ by fOT^, 
<^>en fliAticm with a pl*te tod (CTewi or by fair*- 
medaOuy Ar^rim, erf (he tllrfa. 



A BCD 

Figyrt 101 A, Cammlnutod dcpfwied fracturo of lateral ondyle of hhfa- B Lateral i-ray view ^^^***^ 
manipulative re duct k g i bai been iinnii'i:aaarijl Bone graft fnan S locbea dcm on tbe tlbta hu beco oted ti 
a prop to support the lateral artioular surfaoe of tlw bbla. A fracture bolt li laed to bold the 
together D Lateral s-rmy view The defect belo w bob b the aru from which bcoe for snpportlii* 
artlcnlar mifaco waa removed. 


extend dlitally from the region of the 
anterior tihlal rpino and extend medially 
or laterally to break through the cortlce* 
at about the level of the tubercle or below 
tuberdo ii uiuaDy left Intact. The dli- 
pkceroent of condylar fracture* may bo 
,Hpht or marked. When diiplacement 1* 
little need be done except ellmlna 
wdgbt bearing to prevent It When 
dliplactiMOt iJ KIVOT n^ti(* of ^ 

of dighdy dinJ-cod 


fracture* Is frequently tucceisful (Fig 1®) 
If displacement Is marked, open redocikn 
shoulxj bo attempted. Provldea the fradme* 
are not too commlnnted, reporitloo c*n usu* 
ally bo obtained bj p rying the fragments np 
Into place* then tmmfibfUTarinr mav bo 
curedby long tcrewi or fracture bolt* (Flfr 
101) Healing require* about ten to 
wocii but mee-joint motion should w 
started in firwi or two weeks No weight 
bearing should bo allowed imtll healing oc- 
cur*. Sometimes the comminatioo is so 
that It Is impossible to replace succesxfuliy 
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tTMiDdtbo\-crtIca!compa'»iom>TX. Inter 
adtud c\tcnul roUlton cuuu*s \ariatIoiu of 
die thice t>pcs. FrcqucnU> a co»nbiJuUon l» 
promt web ai the uljductton and external 
rotitioo fracture complc't 
Tl» tmportant goal in trcatn>cnt of frac* 
tnm about the onUc li rextoratinn of tbe 
tuatomic mortiK; of the ^olnL ThU mortixe is 
ItiTDcd b> ibe articular surface of the lower 
eod of ik) fibula lalcraJlv and Uhj arltatlur 
arfacci of tbo lower end of llio tlhLi sui>o* 
rkrly ami mcdiallj (Fig. 100) Tlw lowxT 
fitijectioQ of the tibia mcdlallj forms tho 
ar^ malleolus and the lower extremity of 
4 b fiboU fonns the lateral malleolus. Tlio 
Uku fits lato the mortise formed In llw 
dbtal mds of tbo tibia and fibula. TKIs fit 
taut be preserved if full painless rocllng 
mrtkn Is to be expected. Proper allgnokml 
of tbe anlie faint with Uw kneo fotnt must 


The diffaent \Txrietics of fraeturcs depend 
^ the raltion of UvJ foot In relation to 
tk leg when imsistlblc force Is applied to 
t» aokfa Joint If tho foot is oerted bev-ond 
w il^t) of the ankle Joint structures to 
fttat oiiruption or If tho foot is fixed to the 
Fwmd fa wdght bearing and a strong force 
aapp aed^to tw outer aspect of tho low cr leg 
tbe tibia mcdfallx an abduction 


bacb^ 


iniv occur (Fig. 107) If q tvv-istiDg 


■®tfao ii tided to the tdreo, a corablnatloo 


l\po fracture ma> oxcnlualc. Tho rupture of 
Uk) ligaments and tlio degree of displace- 
ment of live fractures from minor to complete 
dislocation depend u[>on the amount of force 
applied. Wlten vertical compression occurs 
willi tbo foot In plantar fluxion tlw posterior 
lip of tho tibia nuy bo fructured onik when 
tlio foot is In dorsiflexion vertical compres 
sion nuv cause fracture of tlio unlcnor lip 
of tlio tibia Fulling from a Ik-ight or luving 
a force suddenly applied upward, os from 
an cxploskm, niav cause a comprcsslen frac 
lure In vvliich lIio main portion of tlic tibia 
brooks from tho nH.'dlal malleolus and Uio 
fibula frucluros Just above tlio lateral mal 
Icolus, while tho horizontal portion of the 
lower tibia] articular surface and the talus 
arc pressed togctlicr so forccfullv that dis- 
placement occurs This mav result in the 
talus being forced upward so strongly os to 
cause lower tibial tliaft fractures and dis 
placement of tho talus to a position pnxdmal 
to tho malleoli At other times the tibia is 
driven downward into the talus. If adduc 
Uon or abductiCQ is also a factor even more 
seven. dispbceineDt mav occur 

Ligaments are of tbo utmost importance in 
ankle Injuries and cForts to insure repair In 
anatomic position must not bo neglected. In- 
ferior tibiofibular diastasis, if not reduced by 
numipubtion and casting, should be reduced 
and immobilized by o long screw 
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Figuft 10^ A, Old of tbe (baft of (1 m> 

bbla uodtf tfwtmcpt wttb aa oalay booe cnfL Ao- 
tenpocterior x-ny B LatcEkl x-cay \1ew Note 
tbo Btropby of bone that uaoally occur* «ab m- 
(trkied woij^ boartof duo to noouakai. 


FtgvT$ 105 A FracCora of bbla and ibob 
treat^ by Lotte* tstTunedalkiy oaiL An Uiy;; 
teioc way \xrw B, Lateral x-t»y view (boari^ 
Lotte* aaJi Id tbe bbla. If unioD U nttifacttiy » 
uaJ li imully resDOvod at about tbe cad of ooe >ear 


turned to intramedullary flxatloD The pre- 
liralnary reportj of the reiultj obtained by 
IntramadoUary fUatkm have been encoumg 
lag for tome type* of nolU. but suffldent 
time has not elapsed to permit mature evaJu 
atioa. The khnischer type tlblal noil has oot 
gained wide acceptance in the United States 
nnd the Rush tlblal nxls continue to en|oy 
tbolr popularity principally in the South. 
A newer typo of tibial luil by Lotte* which 
it more rigid and provide* firmer fixation. Is 
now being given dinlcol trial In some lu^ 
col centers (Fig 105) If this nail f ulfill* Its 
early promis^ it nuy In many cosoi supplant 
the use of plates and screw*. 

Markedly comminuted fractures of tho 
tibia are frequently best treated by skeletal 
tnurtloo until suffldent union occurs to per 
mit ImmobIlixatJon in a plaster cast Thl* 
often takes about six weeks. The use of tbo 
cast is continued until union is solid. Tbero 
U DO advantage In applying large amounts 
of various types of device* to a commtautod 
fracture of the tibia just to »ome c^^ 
S^metal fixation, .kelctal 
0 vviio through tho lutvur end of tho abia or 


fust above the calcaneus is a more satisfac- 
tory method (if treatment 

Fracture* of tbo shaft of the fibula usuaB) 
occur in coojunctloD with fracture* of 
Hhlol shaft but also occur alone. If a flbul^ 
fracture accomponJe* fracture of tbe shaft d 
tho tibia. It i* usually satisfactorily reduced 
and immobilized during treatment of the 
fractured tibia. Tbe shalT of tho fibula h od 
a direct weight-bearing structuro and tl^e* 
fore is not of prime Importance in a wdgi^ 
bearing estremitv Often a largo portkn » 
tho shaft of the fibula is removed for grafttag 
elsewhere and tho absence of tho shaft scons 
to make little dlilcreDcc. In patloits havmg 
an Isolated fracture of tho fibulor shaft, allgo* 
ment and contact of the fragments h m 
variably good and treatmoit consists ^ 
Uef of pain A light plaster cost evlcndlg 
upward to |iut below the kneo ma) ^ 
required, although frequently tho use of 
crutches for about ono week sufflcc*. 

FJLVCnrRES OF THE ANKLE 
There aro three prindpal type* of 
fracturesi the abductioo type, the adduenoo 
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|i graphic, Wltcn boUi malleoli aro Icrior malleolar fracturo is the only fracturo 
toctared, tbo condlHon Is called a bimal accompanying a dhlocatloa of tbo anklo 
WJir fracturo and when tlvc posterior lip of Joint. 

tba tibia is added iho condition is termed Tlicfo lias been some dilfcrcDco of opinion 
a iTTmillpiiljr fracture. Sometimes a pos os to tlw necessity for obtaining perfect re 

duction of posterior malleolar fractures Usu 
all) dlspbccmcnt is up^v’ard and produces a 
condlUon of tho articulating surface 
whereby tbo curved upper surface of the 
talus docs not Impinge on the displaced 
fragment although it comes into contact with 
the back edge of tbo main tibia! fragmeuL 
Tbo smaller tho fragment tho less chance 
there is of much weiOTt bearing of tbo talus 
against a rough edge. Efforts should be 
made to manlpulato uie fragment into posi 
tlon bv closed means but, in most in stances 
jicrfcct reduction cannot bo accomplished 
\Vhcncvcr the posterior fragment is sizable 
and displaced downward, which is rare, it 
must bo forced upward to its normal posi 
tioa. If this cannot be accomplished by the 
dosed method, open reduction and fiction 
with a nail or screw are advisable. If, bow 
ever the fragment is moderately displaced 
upward and is Judged to be no greater than 

Jktn 110, Foam of tho porterto Up of tbo » ^ articulating surface, 

tmoh-bg holf of tl» sitLaiiii It can bo left with a fair chance of successful 

^redortfcn iod ftitiioo with iCTtwv ankle Joint function. If the fragment is 
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Figure 107 Abductkm {Pott I ) fracture of anUa. 
Note the tranavene fnctnre of the 
at the lerel of the articnlir corface of the dbla, out 
ward ditplecanecit of the lateral maUeofai aod lateral 
f4t«pl«rrmr>^f with i of rh" The Inf wtVir 

tihtnflhntr Ii gammt a tnhir^-. 

Abdnctkm and Addoctjon Fraocarc*. 
ICnowIedge of oormal anatomy aod careful 
ftndy of z ray fling wlH aulrt in planning 
proper ^eatment of anile fractures It Is 
sdf-evldakt that adduction fractures must be 
brOGght to normal position or slightly over 
corrected and abduction fractu r e s must be 
correc t ed in the opposite manner Twisting 
and cambfnfttian-type fructures require more 
study but the same reversal of dkection of 
force which caused the displacement will 
usually reduce the major portiau of the 


displacement In adduction and 
fractures it should bo iimpKatinari tKjf Jn^. 
mobilization in markedly overcarrected poti- 
tiOQi In plaster casts shoold be avoded. 
Such treatment frequently reverses the orig- 
inal deformity and spreads the mortise tm- 
duly Usually the best practice to follow in 
ankle fractures is to restore aonnal 
mcnt or use only slight overcorrectko. Mold- 
ing inward over ^ felt padded maHeoH 
with moderate pressure often ri ghtfru the 
mortise to its original positioa. Care mori 
be taken not to cause pressure areas. 

Adequate z ray studio must be made for 
ankle region fractures. Anteropostoriar lit 
era] and oblique views are desirable. The 
position of the medial malleolus is ofta t 
question and if x-ray flhni show tignifirsnt 
oliplacemcnt of a large fragment of the 
medial malleoluj after attempted closed re- 
duction, it Is wise to perform open redaction 
and fixation with a Tmri qt a screw (Flgt 
108 and 100) This is necessary be«iae 
lar» pieces of the malleoli. If dJspkcad, 
en^nger the stability of the ankle mortise. 
SmaD tip ends of the rngllanW do not threaten 
the mortise and often foil to unite. They « 
of no great canseqoecce, bat occajdanally 
result In some pain and. If it li desired, they 
may be removed. 

Tl^ posterior Hp of the lower tihial ar 
ticolatlng area Is now termed, in conunco 
parlance, the “posterior malleolus.* While 
not anatomically accepted as yet, the dosig* 
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fciloo fracturci, tho posterior nnxxis or 
fleriem fractures, and lxxi> or com 
prcsjioQ fractures. Actually tho posterior 
froccti and body fractures arc no more 
rrnman than iho av-ulskm 1)^05 from tho 
wi or from tlw medial or lateral borders 
rvi ahoat tho oq{> w’amlng tiiat need bo 
Bonded Is that of not mistaking tlM com 
Dm ODonul) of a congenital!) imunitcd 
pQrtaior process, or os trigonum, for a pos 
Ififar process fracture. Strong plantar flexion 
rill, fa rare instances, cause the posterior 
inic«i to Implngo against tho posterior lip 
of the tibia and bring about fracturo In 
arh cases, closed reduction can usually be 


obtained by dorslflcxlon and Immobilization 
in a plaster boot for abwit sLx xvccks sufBccs 
to restore continult) bod) and avulsion typo 
fractures arc also rare and require about tno 
same type of plater bool immoblllzatlon. 

Tlii. most dangerous fracturo of tho talus 
Is also die most common, namcl) that of the 
neck of the bone. This is a dorsiilc.'doa typo 
of fracture In uhich tho superior surfuco of 
die neck, of the tului Is driven fordbK 
agolmt tho anterior aspect of the tibia oixl, 
because the body is locked in the onlJo 
mortise, frteturo occurs across tho neck In 
a vertical manner Occasionally this frac 
turc is associated with fractures of the on- 



(»nteros>otta1cirvlew) The frKtnro li Kxoa tbo ned erf tl^ 
^ reni»ln< tn the mortue of the ukle iedot. ^ Latori viewi ihcmlng fnetare of tho 

kj'**“*=«* t< dapUcooent of tho c*lc*n«tt at tho talocricaneal JomL C, Improved allgmnaU 

y P»*aicr[fJ naintalQed b> tteel pha ( anteroptaterior vkrw) D Latenl view iSoi^g 

? “truaj, Deri^Ta,® , fractnied tahtt, tmaawd by pba. Note that «inio forwrrd dlipkconeat of 
the ^ Ut«»I view taton Uter thewing tfao imnl ueptic necrorii 

nwMrtt frem fmctuie-dfjlocaUoiL TIio maiicd fnerewo tn the denrity of the booo 
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greater than a third of the whole artictikttDg 
lurface and does not reduce aatisfactorily 
by dosed method*, open reduction by po»- 
terior approach dose to the AcliiUes tendon 
Is deslr^le. Fixation with a noil or screw Is 
sufficient (Fig, 110) Tho question of open 
reduction when the fragment is between 
one-third and cme-quarteT tho size of the 
whole articulating surface remains a moot 
point An anUe fractures that have much 
displacement before reduction aro Immo* 
bilLied after reduction in plaster casts which 
extend from the toe* to the upper rtiigh 
The knee I* flexed about A5 degrees. After 
three or four weeks, the cast* are dunged 
and knee-length costs are applied. 

Compression Fractures. COTpretslon frac- 
tures frequently cause marked comminution 
of tho articular surface* and guarded prog 
noses for pjtnim ^oint funetkn must ^ 
made (Fig. Ill) Oftentimes it is necessary 
to resort to on ankle fusion when commlnu 
tioD has been so se\-ero that good anatomlo 
relationships could not be ro-e*tahiiihed 
(Fig. 112) \Vbenever possible, clinical trial 
of fuDctioo should be gh-en cMm tiaxieh the 
chances of success appear mlni^ Th^ 
fcae, it is best to obtain everything possible 


in the way of reduction of these fractura- 
Traction by means of a wire above the tn 
berde of the calcaneus or through the cal- 
caneus is the method of choice. After a few 
day* of traction, rrmnnnl molding of the 
fragments may be helpful. A plaster cost it 
applied when imtnn has progrosed to a safe 
degree this nsually takes about four weeks- 
One should avoid trying to sort out ituin 
comminuted fragments and fix them with 
screws wires or plates or other metal de- 
vice*. These metal devices placed ckae to 
tho ankle Joint in severely comminuted frac 
hires militate against the rKaora of a suc- 
cessful result 

FRACTURES OF THE FOOT 

Fracture* of tho foot are considered undff 
five diviiions the talus the caJcanciu the 
navicular cuboid and cundfonn bonet, the 
metatarsals, and the phalanges of the toes. 

Fracture* of the Talus. All fracture* of 
tho talus are rare, but tho roost commo n 
fracturo \vlth Its associated injuries is so 
disabling that careful attention must be paid 
to Its diagnosis nnrl treatment- It has been 
tbo usual practice to divide fracture* of the 
talus into three groups tbo neck or doftl 
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cf oriv progooili, becaiuQ if v.-o could dcS 
aidy hiiw the exact location of each frac- 
ture line tad the degree of dixplaccment 
W8 artnild th« bo able to foretell 
^dh a hl^ degroo of accuracy 
Wbeiev'w there U conunlnutloo into th o ar 
of the calcancux willi dii 
Pownoit of fragment*, a guarded prognoii* 
a gh'CQ. If the displaceracnl is marked, 
®P®*hvo foxloa of the talocalcaneal, cal 
^®®aiboid and talonavicular joint* is Indl 
Thli so-called triple arthrodcii* i* 
because if such fracture* arc 
by closed method*, painful arthritis 
1'^‘^ctll) always develop 
, SHicral, fracture* otthe colcaneu* fnn 
into two large group*, which 
^®tta ibow to be about evenly divided 
involve a fixable porticra of the 
r7®“ang sui f a ce s and those which do not 
j *^^ ^^dating surfaces to any lignifl 
hi the first group the prt>gno*U 
^overy following use of dos^ 
for reduction is poor while in the 
gr^ the prognotii Is excehenL The 
comminution and the degree of 
are not too lignlficanL The 
element Is the degree of Involve- 
h,^ articailating lurfar** of the bone. 

fon«d by a line 
antelor and posterior artlculat 
tie tt mj-. r a line drawn along 

nanyr-r., of the tuberosity nor 

DeiS^^J*ODt 40- degree. {Fig. 114) 
“glo is caused by tip%vard 
of the tuberosity from frac 
taile ™ extent of detrease of the 
not neceuaiily measure the se- 


verity of tho injury Badly comminuted frac 
turcs with mork^ displacement may not 
in\'oKo articulating surfaces and, while It 
may be dUBcult to effect reduettoa of the 
fractures a good result sbotild be expected 
(Fig. 115) Id all these padent* effort* 
should be mode to restore the normal length 
of the Achilles tendon by replacing the 
tuberosity If the tuberosity bxu been com- 



Figurw IIS, ilctedb cnniintniitBd frteturM cf 
c a k an w a with kn of taber Jotnt tugle (latBal 
■view) FractHTM did not djpiiflfknri y invrjve the »r 
tlciilar fuifecej and after redaction tho fauctkcal 
w aood. Not® that the tuheraity it 
iqjward with the large fragmmL 
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teaior lip of the lower tibia, die medial 
malleolui or the caJcanem If the donifleidoD 
force coodnuo after fracture of the neck of 
the talus tho rest of the foot may bo driven 
forward in relation to tho mortiio and the 
anchored body of the talus and dislocation 
of the talocalcaneal foint, with tho calcaneus 
forward in relation to the talus will occur 
(Fig 113) In some instances tho force 
continues even beyond this miurv and forces 
tho calcaneus further forw/aro in relation to 
the body of the talus to the point where the 
sustentaculum tall becomes locked in front 
of the medial tuberde of the talus When the 


oucntly be done in order to accomplish re 
auction. Position is maintained by a boot cast 
in plantar Foxion. 

Because of the inevitability of aseptic ne- 
croiis of the body of the talus in tesere 
fracturcKlislocaticins many surgeons adm- 
ento Immediate astragolectomy as the treat 
ment of choice. In some cJtnfr* this treat 
ment has produced satisfactory results, bat 
In many other centciT, the long-term rcsuiti 
have been poor and pain has been a dis- 
abling factor Differing from the bead of the 
femur in aseptic nccroslf, the body of the 
talus seems to have more favorable coodi 


dorriflexion force Is removed and the fool 


springs back toward a neutral position it Is 
found that there is complete backward dis- 


location of the body of the talus, which lies 
rotated and locked with the main portion of 
tho body lying medially and the fractured 
surface pointing upward and laterall> Fre- 


ouently the disruption causing this marked 
uislocotlon is so violent that skin below 
and bchmd the medial malleolus ruptures 
and the fracture becomes compouzvd. 

In all fractures of the neck of the tBh i« 
infury to the blood supply of du body of 
the talus Is to be feorotl If the fracture 
occun across the ncc^ and there has been no 
subtalar subluxaticm or dislocation, tho blood 
supply of the bodv of the talus will not be 
Infurcd and onkm tbovild occur without In 
ddent Reduction is usnally accomplished 
by plantar flexion and ImmobiUration in dial 
position for six to eight weeks Is indicated. 

Whenever sublusation or dislocation of 
the subtalar }oint has occurred, the danger 
of aseptic nocrosls of the bodv is preseoL If 
the dislocation is or was mork^ injury 
to the blood supply of the body is usuaBv of 
sufficient severity to eventuate in aseptic 
necrosis. Whenever dislocation of the bodv 
occurs at both the tibiotalar and subtalar 
joints aseptic necrosis of tho body is In 
evitablc- 

Treatment of fracture of the neck of the 
talus with dislocation of the mbtalar joint 


ihould bo accomplished by dosed reduction, 
pinntor flexioo should be maintained m a 


Plantar flexioo should be maintained m a 
plaster cast for about eight weeks or longer 
if aseptic neciosij becomes evident 

Treatment of fracture of the neck of tho 
talus with dislocation of the body from botli 
the tibiotalar and subtalar joints is attempted 


hv dosed reduction, flnt maffipulatiDg In 
* . , 3 Id Lw. fr» h-v tn unlock the talus 


Suied doriilkiiro to ti> to uBl^l ^ 
(rem behind the mitratiiouJ^ tall and ihcn 
*0 upper aittaJatlng oirfoeo to 
S aS®. reductom amrt 


tions to permit revascularization and conse- 
quently more rapid substitution of live bone 
for dead. It w^d appear that adeqaalc 
replacement of bone may occur in from 
twelve to eighteen months. For this roosoa, 
it does not seem advisable to do astragolec 
tomies routinely Even though arthritis may 
be expected to develop in joints which hare 
adjacent bone undergoing aseptic necroiii, 
bolter eventual results may bo (uxtidpoted 
If ankle and sobtalor fusions are brooght 
about operatively when necessary 
Fractures of tbe Caloneus. The calcasox 
is by far the most commonly fractured tarsal 
bone It has estimated that ahoot ® 
per cent of all tarsal fractures occur la udi 
bone In addition to Its vulnerability to 
hire, tho r-alpfinp<ti Jj also apt to be fewnd 
fractured in jssodatiem with comprcsslco 


fractures of tho vertebral bodies NVben » 
calcaneus frachire is occasioned by fall^ 
In an upright position so that tbe feet strike 
tbo grovmu first, or by on expicsioo fordag 
the deck of a ship or a floor suddenly up* 
rvord, compression fractures of the vertebral 
bodies are hkely to occur also. In such *0 
cidoits the combination of comprexsioo frac- 
ture of the calcaneus with compression 
fracture of the spine is so common that It n 
advisable to x-ray both regions even 
the syrojitoins may bo confined to only d* 
bed region. 

A go^ deal of confusion has existed tea 
yoara because of tbo difficulty In 1°^^? 
which calcaneal fractures were opt to h^ 
with little or iso residual poin and 
ones would bo painful to tbo point of m 
copacitation for work. One difficulty lay kj 
inability to evaluate the extent of calcaneal 
fractures by cJInlcol and ordinary x-ray d 
amination Tbo advent of superolnferlrff or 
axial X ray vimvi of the bone has helped a 
great deal but it is still difficult to outli^ 
accurately the extent cf many fractures, in 
this difficulty l ies the source of our cxn>ri 



Fractures and Dislocations 


1085 


redaa opposite the mstcnlaciilum laJl wliilo 
poGig strong dou-nu-ml on tlu) heel und 
ibe forefoot and then placing tlic foot In u 
cjjt in pbntar flexion for six weeki, followed 
bj-DtulrJ position for rfi weeks, Soinctlnua 
S is DffT mr v to Uio j IWlilcr t) i>o upparalui 
»bci cmplojs a Stcinnwnn pin in the umxrr 
posterior portion of llio calcancns to cUeci 
tugUndinal traction and tltcn oblique down 
und traction (Fig. 110) Counlcrlractlon 
k obtained b} the uso of a pin ihrougl) tho 
tibia jQst abostj tho ankle. After reduction 
ii effected, a plaster curt embracing both 
pm is applied and left in place for eight to 
tuehe vakx. As one becomes more cfDcIcnt 
vilb die use of molding In plantar Bexion 


ft will bo found that fesver of the patients 
ttdll require pin tmctlon There have been 
numerous serious infe'ctlons around pins 
which un. Ineorporatcd In plaster costs and. 
If nossible such uso of pins should bo cur 
tailed 

Fmciuics uf (he Naricubr Cuboid and 
( unciform Rones. Tho navicular bone has 
somewhat tho appearance and function of 
die ko’sloDc of an orcli It is fractured onH 
nccostonall) but scscrc fractures may result 
In long, painful disability Among its more 
usual fractures three types may be rccog 
nixed tuberosity fractures in which the me 
dial hooked anm is fractured vertically but 
is seldom displaced, and requires casting for 



Fucture of tho body of the caiemont with ooly modente djaplarrmont Note that the 
h, reduced. The fracture did not Invoive the aiticolar nrfacea. The prosDoali h 

daenghSL? fractnred naira ntm abowing apretdlng of booe iiul fractnre ertmdmy obliquely 



ror redu^ a fracture of d» caicratu by liudrtal traction (after Bdijer) B 
*P«m 1 clamp daitfned by Bohler to ccnocl lateral tpreadlof of the 
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Flsun 116 Fracture 0 ^ tbd toherocfty of tb« 0*1 
ranmit (Utertl Tbis type ot £nctw anut be 

treated by opea reduction 


plctely separated and displaced upward, 
open reductioD aod fijutioQ Nvitb a or 
icreNv mav be Indicated (Fig 116) 

In tbe group of fructiires which extend 
into the artictuating surfaces are h\-o main 
varietiej the type that mm upward and 
outward into tne posterior porUoo of the 
subtalar joint and causes widening of tba 


ortlculjtlng kurface by displacing the kterj 
fragment ou^iTird anci the tvpe mat by cwo- 
preijion drives either or both the aniiTL-r 
and posterior articulating snifoces dom- 
ward into the body of the calcaneus (Fig. 
117) Some surgeons are now reporting me 
cess following open reduction of such ^ 
turcs, but It seems lilel> that in mast 
instances opcrativ'c fusions will be required. 

Of the fractures not tnv’olving articnlir 
surfaces, three principal varieties are enm- 
nion tuberosity fractures, either vertical or 
the bcah typo Involving the upper portioo 
of the tubenJe fractures ihrou^ the bods 
but not Involving Joint surfaces, and frtc 
tures of Uw sustaitaculum talL Tho tubercle 
and sustentaculum fractures con usual}) be 
treated b> closed nuinipuIatioD and the dse 
of a plaster boot cast for four to lii weeis. 
Tho tmctuiTs of tho body frcqucnll) coum 
marked loss of tho tuber joint angle and 
require mojo effort to effect reduction. In 
all fractures whine tJjcn. is mreadlng of the 
calcaneus latcrnU) (Fig. 118) pressure b) 
hand ojxl knees or b> a damp should be 
used to squeeze the bony fragnjentj &>• 
gotber 

Whenever there is marked loo of the tn 
bcr-telnt angle regardless of wbetiw ai 
ticulatlDg surfaces are involved, efforts 
should made to ratore the bone to nor 
mol contour This nu> In some cases be 
effected by molding the foot while in plantar 
fleaioD by forclDg upward oo tho solo In tho 
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medial dltlocation of ibo forefoot, the aa 
riatlai may loci agaiiut the collar of tho 
Uia and defy oil dosed efforts to rdcaso 
ft. A pTt.->n indiioo permitting on elervator to 
ny Da\icular low from tbo bad of tho 
&sd tlltms nbsequent rcductioa. A well 
■ulded cart for six to dght \\ccks followed 
by arcb-Tupport footwear is indicatccL 
Fnemrea of the MciaiaruU. Fractures of 


tbe metataml bones are common tho fifth 
netitaml bdng most frequently fractured 
md the fint metatarsal the next most fre- 
motly Care must be taken not to mistake 
nof io a l epiphysis present in children at 
the latoal base of tho fifth metatarsal for 
fodnre. In addition to fractures duo to dl 
red \iolence, a variety of fatigue fractures, 
reen often in untrained military recruits rc- 
to take unaccustomed long w'alks, ore 
recognized. Sach march fractures occur at 
the necks of the second, third and fourth 
■Mtatarsab, do not displace appreciably but 
ctnsa considerable pitn For relief or patn 


a cast may bo applied for t\v’o or three 
weeks but in most instances a heavy soled, 
arch support shoo and limited actiWty for 
three weeks suflice for treatment 
Tho important feature of metatarsal frac- 
tures is tlw amount of plantar angulation of 
tho fragments. \Ian\ metatarsaT fractures 
havo no significant displacement and many 
others have medial or lateral angulation or 
displacement with no plantar angulation 
(Flm 123) Such fractures os a nue, heal 
without rt^dual pain The undisplaced frac 
hires oro treated by thick, leathcr-coled, 
arch-support fooUvear and limitation of ac 
tivity Ira angulated and displaced frac- 
tures of tho second, third, fourth and fifth 
metatarsals with no plantar angulatton (Fig. 
124) should be manipulated in on e&srt to 
imp^o^^ the align mcot and accomplish re- 
duction, if possible. When the best possible 
position has been accomplished and there Is 
still no plantar angulation, treatment by 
application of a w^ mold^ plaster boot 
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Figur* ISO liofatad fncton of tbo tubcro tU y o( 
the Djcvlcaikr boM ( tsteropcaterior vt«w) 

about foar woelcs (Fig. 120) donal chip 
fractures which are caused by direct trauma 
and seldom require more iKa'n elastic band 
age support and some limltatton of actlvit> 
a^ compresslou fnicturei which may result 
fr om an Intolerable force applied over the 
crest of tbji longitudinal arch, causing the 
navicular boos to be violttitly squeezed be- 
tween the heed of the talus and the cunel 
form bones. The comprusslDii force may 


fracture the navicular transversely or In t 
stellate manner Sometimes the donal fru 
ment displaces upward and backward azu, 
in rare Instances it cannot be reduced by 
closed methods. If open reduction of natic 
ulor fractures Is reqnired, It is advisable to 
take steps to promote arthrodesis of the tslo- 
navicular-cunciform Joints by removing the 
articular fartilagpF* and packing many pmTl 
bone chips or flaims all aronnd the cartHsge 
denuded Joints If fusion Is not promoted, 
painful diwbillty from the conseqnoKes cf 
roegh Joint lurJaces may be expected. A 
bool-type plaster cast, vv^ molded upward 
in the region of the longltndlnal arch, should 
be worn for ten to twelve weeks when fusion 
Is occurring This should bo followed by 
use of a firm arch-suppoit shoo or Oxford. 

The cuboid qtvI cunedfonn bones are 
rarely fractured and, when fractured, they 
are seJdom displaced signlflcantly (Fig. 
121) A well molded plaster cast supporting 
the longitudinal and transverse arches ii la* 
dicated for ewnfort and support It «ho^ 
be employed for abont four to six 
followlog which a good arch-sopport shoe 
or Oxford should be worn. 

An type of fractxue-dlilocatiao la* 

volving the mlataisal area Is o ccu i cn ^f 
seen (Fig. 122) The forefoot may be dis- 
located eitber laterally or medially widi ^ 
Jar displacesnent at the talonavicular and 
cakaneocubold Joints The dJslocaticni is ^ 
most Invariably associated with fractores n 
some of the involved tarsal booei, aJthcu^ 
at Hmm the fractures may bo m intm a L 
ductioD by closed manipulation is 
simple, but occasionally in patients wltn 
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inHnoWllifltion Is used for al) 0 <it jlx to clqlil 
In all tmtincc* thlcl Icallicr koIctJ 
udMupport foolu-car b Indicated following 
cast remn^d. 

Fnctucs of ihc Phalange* of (he Toe*. 
One should bo careful to scctutj good align 
HHit of the great toe phalange* following 
fndare. Fortunalclj all plmlangeal fmc 
taro, whether cau*^ by stubbing the lcx3 
Of having wdghb dropped on Uiem, term! to 
rtuttin In Mthiactor^ ^gnmemL Thc> tna) 
be quite painful In all ^ticsit*^ gocxl olim 
molt should bo obtalncci, particular care l>c- 
ing taken to av-okl pcrrUtcnt plantar cock 
ini or hammer to© dcformltj Frac:turc* of 
the mat toe phalanges are ocjt Ircutcd by 
anpJojment of a metal splint or ploiter cast 
Fractures of the phalanges of oil otben' toes 
cm usually be treated b) pLidog lambs 
wool or cotton gauze between the adjacent 
toe* and sidinting to unbroken toes with ad 
hesive strapping. Caro must bo taken not 
to have the stnmplng too tight or permit It 
to art Into the M a h . Sometime* a small dor 
^i^t b ujcfuL Ambulatkm b permitted, 
tart thick, leather soled, arch-support fool 
wear ii advised If swelling b c.xccssfv’O, the 
op of tbe shoe may have to be cut 


derangements of tiie 
knee joint 

hrtemal derangemeab of the knee foil 
y co mmonly considered to be due to thr< 
**™*idcal causes fractures of setniluni 
®™l*ges, tears of cruciate Ugomcaib on 
JfwartiUglixui loose bodies Clcssely aid 
tbeae agents, but separated because t 
^tomlc poiltkm and pathologic difference 
nu|or causes of knee Joint dl 
lean of the collateral Ugamenb on 
a^omalacia patellae. 

of the cruciate ligaments and fni' 
the semilunar cartilages are fr 
U#, fracture* of tl 
regfcn- Fracture* of the plates 
»anil,TTv* * *^0 prone to cau*e Injuriei to tl 
cd rii- the caaciatfl ligarocn 

tl» Vn ligaments. Dblocations < 

djUMge the menis 
l°hit ligaments. 

j^'^^'jtii^giiious bodies are commcm 
(otot a. a» rerult of thn 
ortcochoodriUi di 
Mtochtradiomatori., tbe lart b 
“tued bv tk^ IttlenuJ derangement 


lateral!) TIkj internal semilunar cartilage b 
cluscl) uttaclrcd to tiro medial Joint capsule 
which blends intimately with the internal 
collateral ligament TIk; citcmal semilunar 
curtilage b irrorc loosely connected wltJi tbo 
lateral (XJillon of tJio Joint cupsulo and tho 
bicndcti LXltmaJ collateral ligumcnL 

ChondromaJatia palcllro b a condition 
ulTccting tlw articular surface of tho patella 
in which the smJaco lxxx>mcs sluedded and 
llic hyaline curtibgc degenerated. It b con 
sldcit^ by *omo to bo the remit of trauma 
to titc cartilage caused b> tho patella being 
driven against IJh: femur It give* symptoms 
of pain in the anterior compartment of tho 
knee Joint and usually produce* crepitus on 
motion. If tiro i>Tnptomi become too trouble 
some surgery b performed with complete 
scraping off of the degenerated cartilage 
down to healthy bone. Some surgeon* prefer 
to resort to patellectomy as an initial pro- 
cedure 

Tears of tho collateral ligaments are not 
rcallv Internal derangemenb of the knee 
Joint but they oro oxrre common than any 
Internal dcrongemenL Tear of tbe internal 
collateral ligament at or near ib femoral 
attachment b tho most frequent of all major 
dbabUities of the knee, and tear of the 
eitenud colbtenti limmeot at or zreoi ib 
femoral attachment foUowi injuries of the 
Internal collaternl ligament in order of fre- 
quency A few surgeons taking care of 
highly fldhcd athletes operate on fresh col 
lateral ligament tears if a diagnosb of com 
plete rupture is made; their resulb are ea 
couracing. Tbe majority of surgeons utilize 
Immobilization by a splint or a plaster cast 
for about four weeks, supplementing tbe 
tberap) with good quadriceps exercises. Col 
latenu ligament tears are diagnosed by 
pressing against the side of the patients knee 
when hb leg b extended If abnormal motion 
b present, the Joint opens on tho side oppo- 
site the hand pressure and rupture or the 
ligament on that side b presumed. Chronic 
laxity of collateral Ugamenb due to old 
tears produces instabilit) of the knee Joint 
Surgery for the repair of poor collateral Uga 
menb or for substitution of collateral Uga 
menb has not been imiformly successful and 
therefore the majority of surgeons prescribo 
a routine of quadriceps exercises In an effort 
to make tbe quadriceps mechanism strong 
enough to stabilize the knee joint 

In addition to tears of the menisd, mucoid 
cyxb of the semilunar cartilage* may cause 
symptoms of lockmg and pain Cyib are 
more cammoa in the external semilunar car 
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FIfur* 223 Fracture of tooxtd mrtataml with 
dapkccKoent ( Anteropocterkir vknr) No ma- 
nipaiatfoo vu occeuary PiMter boot cart provided 
ttttActPry troeXOMKit. 


extending from tlblal tuberde to tie 
toe*, to bo worn for four to dx we^ b 
Indicated, or thick, leather joled, aidnnp- 
port footwear or an inxertod rigid arch mp- 
port may be uxcd. Fractnrej of toe flirt rnet*- 
tarsal •hoold be reduced to anatondo post' 
tloo by closed manlpulatloa when poulhle 
or by open induction when necemry 
The only metatarsal fractures whicb re- 
quire painstaking attention are those nhlhif 
tog significant plantar angulation. If the 
b<xxes heal with marked pl^tar angulatlaD, 
walking is often quite potofuL In most of the 
patients closed manlpulatiao Is soccessfol 

to eliminating the ptanfnr an gnlarinn, but 3 

not soc iressf m, or If improved position can- 
DOC be maintained to a plaster cost, open 
reductloQ and fixation with transfirioo wiiei 
or pbtes and smews may be indicated. Skele- 
tal traction applied by the use of small pim 
through the pWanges of the broken mda 
tarsola Is a useful method of tieattog difi- 
cult fractujtJ*. The pins are connected by 
rubber bands to a b^lo splint arraugemeot 
fonncd by a loop of heavy wire eiloidiiig 
beyond tie toe* and tocoiporated in a plaste 
cast With the banjo splint arrangtSDecit, 
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notch and if It remain! tlierc It may produce 
mbiirul j)-mptonu Iwwcvcr It U nwro apt 
to jlide out and lock bchv'ccn the articular 
Bjrfaca, occarionally earning repeated cpi 
lodes of disabilit) In uich caicSt there U 
■ki}! at Icjit slight limitation of extension 
lad of flexian. 


Trans\Tno and oblique tears may occur 
Mtj-tfhcTo along the free edge of the cartlbgo 
tod in somo rare coses along the capsul^ 
edge, although the usual capsular tear is 
ioDgitDdfnai and at the /unction of ti>o cop- 
mlfl and tho cartilogc. Oblique tears may 
prodoce a long tonguo of enrtUago fastened 
coly at one end sind the free end of the 
tarapie may get caught bch\ cen the articular 
loimcei. (^te a variety of tears may bo pro* 
dnetd in cartilages that undergo repeated 
factnro and one may haw multiple bucket 
haodia tears or Y or double oblique tears. 
Initial treatment consists of making tho po 
tiait comfortable and, if possible, reductog 
a displaced cartilage. ScNtrral methods of 
nanlpolatlaa ha%o ncen odvxwitcd for ac 
°®Pjhhnig replacement of tom cartilages 
'ftlndi are caught in a position causing 
on the capsule iWtl} the production 
* pin, but no certain manipulation is geo 
successful Often, the patient Is put 
obedafter maaipuktloa with the knee still 
cmly to awaken the next morning 
<^ppearanco of symptoms. Perhaps 
^"ould be better to administer a sedative 
let the patient spend a relaxed night tn 
^ is rtiii very pamfuffy 
manipulation might 

the first attad^ of meniscus fracture, 
at* ^ hi a splint or a 

k hi almost full extension 

U tb, te,! i, doM to tb, cap- 
supply Is sufficient to 
lab it Jffl* ^ ‘^u‘^ IJ In the cartilago 
heal because of defident 
ffinco one cannot accurately dl 
tair iM capsular it U 
to Wi ir t meniscus an opportunity 
It per^ce the tear is favomble 
lour u-Ef+, sh^d remain on thw or 
** •ioae^v^'l exerdies should 

times daik If the attacks of 
finn ,2^^ “d the diagnosis is 

*> twiicatei^ removal of the tom meniscus 

“everal points need to bo con- 
“runiw Initial occurrence, the 

Wth inB , of recurrences, tho 

tip j_ attacks and tho find 

!?<XpbyxicalaainiriaUonj Anterior and 


bucket lumdlo tears usually slxnv tcndcmeis 
on pressure over tho anterior horn of the 
cortilogo just to the side of tho patellar liga 
inent there is pain on rotating the tibia on 
the femur with tho knee at right angle- there 
is loss of at least some degrees of extension 
and sometimes a “click" is evident on exten- 
sion from 0 flexed position \ ray studies in 
all patients with cartilage injuries are non 
con^natory If the tear is btend, there may 
bo pain over tho bteral aspect of the Joint 
instead of anteriorly and £r the tear Is pos- 
terior tlicre may bo pain and limitation of 
motion on the extremes of kneo flexion. 
Sometimes one con palpate the cartlbge In 
diflerent positions 

Tho question of tho advisability of romov 
Ing a lorn cartibgc which bos caused several 
recurrent attacks of disability but which 
has gradually become less troublesome, is 
pertinent O^y by seeing the inside of a 
Joint xvith an old badly tom cartibge and 
observing tho damage to tho articular cortl 
bgo of ^ femur can one be posltiw in ad 
vising removal of all torn cartUages which 
continue to give even mmimal symptoms. 
The damage d>e articular cartilage is sure 
to predisp^ to arthritic changes, and there 
fore, particularly in younger patients It is 
xvlse to remove all chnaaimlly tom menisci 

The technique of removing fractured semi 
lunar cartilages varies somexvhat between 
surgeons. Tho majority of surgeons prefer to 
keep the incision anterior to the colbteral 
ii'gttmcnCr and veiti’caf or o6£i’que across fhe 
Joint space. Some surgeons prefer an indiion 
posterobteralJy to remove all of the posterior 
bom of the menlscrus. There is altn difference 
of opinion as to whether the entire meniscus 
should always be removed or Just the tom 
portion of a bucket hanHlpi tear ^Vllile, fr o m 
the standpoint of eliminating all future 
chances of residual tearing it is probably 
safer to remove the total cartibge, statistics 
from some excellent clinics show very little 
difference in long term results. After removal 
of a semilunar cartibge a fibrous replace- 
ment forms that looks very much like tho 
original meniscus 

Tears of Coinnte Ugamenu. Cruciate 
ligament tears ore frequently associated with 
fractures of the lower femur or uppe- tibb 
and always ^vlth dislocations of tive Itip*. 
Joint They may also occur in conjunction 
with fractiirei of the semilunxu- r-arHlng pn 
end are observed to happen in athletes par 
Uc^ting in active contact sports. 

Tear of tfu anienar cruciate UgamcnL 
TTie anterior crudate ligament is fastened to 
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FifurtlTS Typo d fracture of ibe totenMil Marlhxrnr cartili^ 


HUge aod msv ceuce tbe cartilage to pn^ 
trude externally to that (t can be teen and 
felt Total removal of the caitilagB it lodl 
cated when cytti are foaod. 

In testing fv range of motion and for fta 
bility of the knee ^int it la to remember 
that great vurlatUuu aormally occur between 
todivldualt. The findingi on the affected leg 
thfuilH always be compared with the findings 
oo the other leg of the same IndlvlduaL 
Fractures at SaniliinMr Cartilaees. Frac> 
tures or tears of semiltmar cartilages are 
much more common in young men than tn 
women and ore fTeqimQtly associated with 
forms of contact spoits sucli as football, bas> 
kethaH and hockey Tears of the medial semi- 
lunar cartilage are about ten times as com 
man as tears of the lateral cartilage and 
Ijucket handle’ tears are more common than 
transverse, obUq^ue or capsular tears. 

Fracture of ^ medial mcaiscui occurs 
whra the tibia is fixed to the ground and 
cxlcmally rotated on the femur The knee is 
flexed and addneted when a force moves 
the leg into eitensioo and the medial menis- 
cas Is caught between the tibia and the me- 
dial condyle of the femur causing tho mods 
cu, to tear Fracture of the Uterd rraisw 
„cam fa I revOTt podUem abfa 

tatanaUy rotated on tho temur and fcnoo 
abdnetod vbcB juddm pten^ 
I, appUod. A dcBnite acmatlan of teariy 
nottd by tho pationt and fcoqmotUy 


tho lnoo jotat bocome* l o cbd in parttaJ 
SoajotL In tho majority of patlonta, tho loth 
fag dinppears wben aomODne inoves the leg 
or when the patiatt manipulates the leg. 
Occaslcmany t^ kxjdng fsdli to disappear 
even after weeks have wpsed and oolv ^ 
glcal removaJ of tho cartilaw gives roiirf 
In the average case, the HmJtation cf in£>- 
tion preventing full ^Ttwnirm and full flcsloii 
gradually becomes less and less until only ^ 
careful exominatioo mn any 1/mitstioo he 
noted- Still, the patient may fed uncerta^ 
about the stability of his knee even though 
he may be able to participate In acti'"® 
sports. If tho tear is in the cartllaginouj por 
tion of the meniscus, healing does not occur 
and after a while another episode of loc kf^ 
and disability will occur bowevo" oftoi the 
trouble will not be os severe as tho first 
altacL Subsequent episodes of displaccmed 
of the cartilage may cause less trouble 
only minor difficulty may bo experienced, 
however additional tears may occur caui 
log increased symptoms- 
Teari of the semilunar cartilages (Fig- 
125) may be placed in four groupsi bocxel 
handle teiars, transverse tears, oldiqiio tears 
and capsular tears. The bucket-handle 
of tear is the most common and if a 
tinlinal tear which does not extend all tw 
way to dtber end- The movable 
portion of the tom cartilage frequently 
places all the way over Into the IntercondyUf 
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are vague until the body 
— enarel) looio and liappcnj to get 
the articular rurfacci. At flrrt U»cro 
I feeling of uneaiiixai about the knee 
od octaiiawUy a vague pain moy be prw 
at X-ray eamination rcN cab a nnaU defect 
js^bdow the articular cartilage In a local 
W »rea. Since thb trouble occurs prinurllv 
P ad olescent boys and In young men it is 
to remove the body bef^ It gets 
®tody loose and causes damage to the 
P^odar cartilage elsewhere In the Joint A 
of caution Is fa order to remind rur 
pw that sometimes It is quite difficult to 
^ct spot of the loosening body 
Jfan the coxtllage-covered area is eiamfaecL 
mty be wije jq until the condition 
P*^5gres$ed to the point where Anal Icxm 
seems i mmi nent and then It is not 
^™t fa Idoitlfy the region of softened^ 
f»rt. and minutely shredded sur 

catkw »c alpel finds tne Ifae of demar 
oe^veen good surface cartUage and 
and, as the area is cut far 
loose body below with its core of 
b ^ removed If the bexiy 

by examfaation to be 

tkT. ^ b® difficult to find 

*W ^ opoied because it moves 

fustiflei its common 

Jobit motueu- 

l*jne ndromaiosis. The synovial mem- 
ability under eextota 
*0 ciSiSifSto processes to form numcr 
***to bodies which extend 

Many of the bodies 
t ^ *^Ston where the synovia is 
u ^ proiect 

*™Sto bodies or fa bunches illco 


grapes. Tl>cy grow on pedicles which break 
and permit tho bodies to become completely 
free to the Joint Hundreds of bodies of vari 
ous sizes have been removed from a tfaglo 
Joint but unless synovectomy is done Just 
os large a crop of bodies may be found tbe 
next time x ray examination Is made Re> 
movoJ of tho iM^es and synovectomy ore fa 
dlcated to younger patients, fa older patients, 
nothing need M d^e unless symptoms be- 
come troublesome. Symptoms are caused by 
the loose bodies get^g between tbe artlcu 
lor surfaces. 

DISLOCATIONS OF LOUVER 
EXTREillTY JOINTS 

Lower extremity Joint dislocations may be 
divided tato five categories dislocations of 
the hip Joint dislocations of the knee Joint 
dislocations of tbe patelk, dislocations the 
ankle Joint and dlilocatioDJ of the Joints of 
tbe foot 

It is not unusual to have dislocations oc 
cor either directly or indirectly because of 
infections of Joints, Charcot Joints, paraple- 
gia, cerebral spastic palsy tumor formations 
and many other pathologic conditions Ho%v 
ever consideration will be limited to dislo- 
cations caused by injuries of violence. 

Dislocations oJF Jotati are severely trau 
matlc episodes ana fa every instance there 
is damage to the capsule, the ligaments and 
tbe periosteum. Initial dislocations are nsu 
ally very painful and may cause varying 
d^rees of shock. Frequently there Is rrmifrli-r 
able bleeding and this may produce a con 
dltlon of myositis ossificans. Injury to the 
blood supply of the bone and to the sur 
rounding soft tissues may lead to necrosis 
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the anterior portion of the tibia] *pfne and 
to the back of the Inner rurface or the lat 
era] femoral condyle In the intercondylar 
region Thm It runr obliquely backward and 
laterally and Umlti the forward excunlon 
of the tlbln on the femur A rudden forward 
porh of the Internally rotated leg with the 
temuT itationaiy caurei rupture of the an 
terioT crudato ligament ana may also cause 
damage to the collateral hgaments. A strong 
thrust backward on the femur \vith the bbia 
ktationaiy causes the some type of (ear of 
the anterior cruciate ligament 
Evidence of rupture of the anterior cru 
edate ligament li shersvn by the drawer 
•IgTL With the patient supine and the knee 
flexed to 90 degrees the fc^ b rested amlnst 
the table atkd the tibia is pulled fonvoid )ust 
bdmv the knee Joint Abnormal forward mc^ 
tioQ Is indicative of injury to the anterior 


with the knee flexed about 30 degrees and 
pushed backward if the anterior cudaie 
ligament U tom and forward If the tnjnry 
was to the posterior cruciate Ugameat The 
cast should remain in place tor eight to 
twelve weeks It is of extreme Importance 
to build up strong quadriceps power so that 
extra strengtli in that mechanltm may substi 
tute for injured ligaments. 

Surgical repair of cruciate ligament teaa 
is seldom of permanent value ahhoogb 
numerous ingenious operatioas have bea 
devised to assist this ccnditkai- Substltutkii 
operations are Ukowho disappointing, Devd* 
opmcAt of strong muscle power about the 
knee Joint is the best treatment at present 
Ostcocartilagmout Loose Bodies. Loose 
bodies in the knee Joint produce symptoca 
by irritating the synovial lining and by get 
ting between the articular surfaces of the 


cruciate ligament Buptuie of this ligament 
is much more commoo than Is niptnre of the 
posterior cruciate Ugaroent 

Tear of the posterior crudaie ligament 
The posterior crudato ligament is fastened 
to the posterior portion of the tibial spine 
and to the forward portioa of the inner sur 
face of the medial femoral cood)ld in the 
intercondylar re^on. Thus it runs forward 
and medially and limits the bai^nmd oicur 
sion of the tibia on the femur Sudden back 
Nvard thrust of the tibia with the femur fixed, 
or fonvard thrust of the femur vvith the tibia 
staUanary causes rupture of the posterior 
cruciate ligament 

Hupturo of the posterior cruciate ligament 
is demonstrated by putting the patient in 
the *,iTTLfl posltloD as tor testing the anterior 
crudate ligament and pusbtng badeward on 
the tibia instead of pulling forward. If ab- 
normal backward motion is found, it moy bo 
presumed that the posterior crudate liga 
ment is injured. 

In some Instances both anterior and poste 
rior miclatc ligaments are found to bo rop- 
tured. 

Treatment of crudaie lipmeut tears. 
The marked instability of the knee Joint 
when both cruciate ligaments are ruptured 
Wuces a sensatloa of uncertainty oo 
bearing. li oiJy Ibe anterior midale 
u ^ptnred and *o patient 1« felaH'^ 
,Bong romdea, tbere U not dtobUJty 

of tbe posterior emdate Ugamrot 
increased feeling of insecurtj 
tai^g ouscnlature may overcome this 

patient is seen shortly after Injury 


femur and the tibia. In some instances they 
closely simulate the symptoms of tear of the 
semilunar cartilages and onlv x rav examtna 
tiOD gives definite differentiaboo. 

OsleattTihntit. Osteophytes arisiDg frooi 
the margins of the tibia, the femur and tbe 
mtella may break of from their stems and 
become low bodies in the Imee joint As 
long as the osteophytes remain attached atd 
have a svnovlal coverint they are reu^ 
but when they break of Trom their pedkaes 


but when they break of Trom their pedides 
and wander about tbe joint, they Decococ 
smooth and round. Any number may break 
of and become loose bodies and it is od 
unusual to ise four or five such bodies fa * 
knee Joint They produce symptoms by gri 
ting betwetn the Joint surfaces and if the 
symptoms are too troublesome, surgical re- 
move b indicated. One must evaluate these 
cases however because tlie condltioo b 
more apt to occur in late middle age and 
otd age when die artiiritis prcsoit in the 
knees may be the major cause of symptoms. 
Only wh«j firmly cocvlnced that removal « 
the loose aithritic bodies will give refio 
should surgery be undertaken. 

Otteachondritis dissecans^ Loose bodies 
from osteochondritis rtlwym may 
In the knee joint from tho femur or from the 
patdla. It Is tliought in some quarters that 
tbe condition of osteoebondritb dissecans re- 
sults from trauma arwi the kxal manifesta 
tion b that of avascular or aseptic neansii 
of a small piece of bone and cartilage. 

Most of the bodies arise from tho inner 
portion of tho mwiial femoral condjle (Fi^ 
1£8) but they may come f ro m any port of 
the cartilage-covered femur In the knee 
More raitd) they may separate from tb® 
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Ks strong ntminl lift ii exerted a gentle 
roAkig motion h used to permit the head 
of tbe femor to find the tear in the capsule 
md return through the tear into the lolnt 
Commonly a “pop* is clidled os the bead 
aap* into the so^t The log is then gently 
ttraightP^yd. 

Ths mrthod of Bigelow (Fig. 131) uses 


circumduction and requires the bead to 
sweep around live outer rim of tho acetab- 
ulum until it readies tho posteroinferior 
part of the Joint wbero tho rim is the lowest 
and then reduction is effected. Tho Nvido arc 
of travel of tho head increases tho danger of 
injuring adjacent tissues and also presents 
tho Iiozard of tho head continuing its upward 
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and permanent disability and tbe longer the 
dislocation Is permitted to renmin unro- 
duced, the greater tbe hazard of lirevenlhlo 
damage. Violent manipulativo attempti at 
reduction may cause additional traoma and 
unnecessary complications. 

Dislocations are often associated with frac- 
tures and it Is not unosnal to have nnrecog 
fractures because tbe massive displace- 
ment inherent in dislocations coven frac- 
tures which would otherwise be visualized 
on i-ray fllnis. Occasionally fracture frag 
ments are displaced into Joints and prevent 
reduction of dislocations. Nerves are opt 
infrequently damaged by dislocations and 
such damage may constitute the major re- 
sidual disability following injury 

In recent years there bu been a steady lo 
crease in the proportion of dislocations in 
bone and Joint Injuries. Tills is doe to the 
increased violence which occurs in accidents 
of hl^i-speed vehldes and also becaose the 
injuries na{>pen when seated persons are 
burled into projecting ledges and cramped 
comers. 

Dislocactons of tbe Hrp Johic. Two prta 
dpal types of hip Joint dislocations occur 
poster^ dislocations ( Fig. LSS) and anterior 
dislocations. Posterior dislocations am sub- 
divided into two types upper or dtai- dis- 
locations and Imver or sdatlc dislocations. 
Antdor diilocationi are subdivided into two 
types or pnbic dislocations and lower 

or obturator dlslocattons. Tl^ subdivislans 
are descriptive of tbe reglous occupied by 
the dislocated head of the femur iHnr being 
on the Ilium, sdatk: at the sdatlc notch, 
pubic near the os pubis, and obtorator near 
the obturator foramen. Both antaiar anH 


posterior dislocatkais may be displaced even 
beyond the areas above noted, but such dlB > 
placements are rare. 

There is also a so-called central dlsloca 
tioa, but this can only occur in canjunctioo 
with fracture of the acetabulum. 

Posterior of the hip is by br 

the most commoc. This niuaHy occurs In au 
tomobile acddenli and is bronght about by 
the forward thrust of a seated person 

yt HVing the knee against the InstnuncDt 
p^elOT a seat If the knees are crossed at 
Se time, the dislocation occurs more easily 
If tbe hip Is mflikedly flexed at tbe time, the 

of tbo fcnmr is arivm Md 

toward *« 

Up 1 , only moderstdy 

Ite iltm. Fracture of tbu 
^ of tho u^ulmn may occur Tho 



Flgvn 128 , Fcaterior and upirird dntTrrtiaD 
the left 



Flgan UP e, Rxttakr diakicaticn of the Up( b 
dislocation of ti>a hip. 


lower eitremlw oo the affected side 

in a position or adduction, moderate idp and 

Vrw> fl#rrinn and in tpmal rOtflUlHl (FlS* 

129a} Fain and shock may bo severe. 

Treatmeot of posterior diilocatlOQ of the 
hip consists of gentle manipulative redoc 
Uon with tbe patient under general anesA^ 
sla. Three methods are in common use* the 
method of AIUs tbe method of Bigelow and 
the method of Stlmsoa. 

Tbe method of AEli is probably tbe ^ 
most commonly used. Tbe patient is p b ™ 
on his back on the floor or on a low 
and oTw^t fhftHnid The pelvis is fastened 
down by a swath, or held down by *n 
assistant while the surgeon perfonns t to 
manipulation. The hip a^ knee are fl*^~ 
to right flTigi-* with the th^b adducted end 
•lightly internally rotated. Tw surgeon tb® 
places his forearm up to the elbow 
the bent knee and lifts upward (Fig. 1®) 
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ooJogv of bxw joint dlilocattotu ii baicd on 
coStotkn ot Umj fcniur oj a fixed object 
tod the Ifl^ 01 tho moNoblo lurL Tlwro arc 
foci bpe* of dliiocatlom of tlio kntx Joint 
mteior dislocation ( Hg 132) posterior dls 
tfftWi, lateral dUlocallon tUKl medial di»- 
lootiaD. 

In all diiiocotionj of tbo knee Joint tlw cap- 
sale is torn, tho crucUto ligaments ore mp- 
tmed, the collateral ligaments aro tom and 
the gnstrocnemhis and noplllctis muscles ore 
danaged. Other muscles may also bo In 
Jared tccording to the txpe of dislocation. In 
pcstodor dislocations, the arteries and vvins 
is the popliteal space may bo injured and 
h medial dislocations tbo perone^ nerve is 
freqoentj) damaged, causing peroneal nerve 
paiiih'sls 

Dislocations of the knee Joint sue not com- 
man, but, like other disabilities due to severe 
t ginra , they are undergoing a relative in 
in occuireoce. 

The majority of knee Joint dislocations aro 
reducible by ottnJpulaUon Pulling 
down on the leg tuoduccs traetkm, and firm 
PfQwre over tno protruding dislocated 
5ppc tibia pushes the bone back Into pbce. 
in some dislocations, reduction is more easily 
•ttoopUshed by traction \vids the knee 
fitted to 90 degree*. Lateral dislocation* 
fflj^displaco the semimembranosus semJ 
sartorial and gracilis tendon* 
™othe intercondylar notch and in such pa 
it is impossible to reduce tbo disio- 




cntkni with tho kneo In extension. Flexion 
of tbo knee to 90 degree* or more rclo-xc* 
these Icixlons and permits them to slide be 
bind the condyle os reduction Is accom- 
plished 

Because of the instability of the knee Joint 
resulting from any dislocation. It is neces- 
sary to immobilize tbo Joint In a plaster cast 
for a period of six to twelve weeks. It is 
most Important to institute quadriceps excr 
ciscs os soon os tho cost Is applied and these 
exercises should bo pursued ^gently After 
removal of tho cost exercises should be con- 
tinued. Tho Inevitable multiple tearing of 
ligomcoti accompanying every knee Joint 
dislocation produces a weak, unstable condi- 
Uon in a Joint that largely depends upon 
Ugomenlj for it* stability Only by attaining 
strong power In tho quadriceps can good 
stability with fair function be expected 

Dblocauooi of the Patella. Dislocation of 
the patella 1* much moro common than any 
type of knee dislocation- Invariably the dis 
location is to the Lateral side of the knee 
(Fig. 133) The patella may lock against 
tho outer rim of the lateral condyle and sta> 
with iU anterior surface pointing fonvard 
or more frequently it may dislocate lateroHv 
ond then rotate W de g r ees so that the or 
Uculor surface lies against the lateral ride of 
the lateral condylo. Spontaneous reduction Is 
the rule rather than the exception and, for 
this reason, dlEercotlal diagnosis is often 
dllBcult Dislocation may only be momentary 
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sweep and convertfaig a parterior dislocatloa 
into aa aatedor ooe. With the hip and knee 
fieied, ibe thJ^ is brou gh t fata locreased 
adduciicin and internal rotation While 
itroog upvard lift ii exerted, the knee 1* 
mo%-^ tow’ard the umbilicui, then ou^vard, 
dmvnAvard and intvard. The maneu^-er bdngi 
the thi^ from marked internal rotatloa to 
marked external rotation. The final posibon 
after redaction is extension of the Elp aod 
knee. 


The method of Stinuon uses the force of 
gravity to aid in redaction. The patient Is 
placed face down on on operattna table with 
the pelvis at the lower break m the table. 
The knver table hinw is then released and 
on assistant holds ue unaffected leg out 
straight to keep the patient from silppmg- 
The thigh on toe affected side is permitted 
to drop to a right angle to the bodv and 
then, \vith the knee k^>t in a bent position 
b) bolding the ankle downward, force Is 
applied to the back of the calf )nst bekiw 
t]^ knee. This monipidatloc is freouenlly 
successful in reducing dislocadon and aotu 
ally is the sajz>e maneuver os the Allis 
method, but p e sf onn ed with the patient in 
t revosed posHloo 

After redactioa the padeot Is placed in 
bed on his back with his legs extended. The 
legs are kept in abducted positions by sand- 
bags. Bed rest is enforced for three vedks, 
thm crutch walking with httle weight bear 
ing on the affect side is advised for 
another three ^veekI, 

Anterior dislocations of the hip occur as 
the lower ertremities axe forced into wide 
abduction and external rotatkn as in the 
position cominonl) kncn>n as 'the split.* 
Anterior didocation causes the extrcral^ to 
assume a positioD of moderate flexica o( the 
hiee and the hip 'vith the eitremlU e* 
teinall> rotated and abducted (Fig. 129b) 
This type of dislocatioo is not as common 
i 5 posttrics dlslocatioa but It may present 
more difficulty in redoctkia. The degree of 
disability and shock fa similar to that occur 
ring In posterior dfalocatioo and the dangers, 
xoromriiat different, are no less. 
Bedaction of anterior dislocations Is ac 
compUiM b) DPO of two mrtb^ tlo 
adSid of ADit or tbo molbod of Bigelow 
Tbo method of MBj B lew traumiifc jmd 
i, to moto common uw- The method of Bigo- 
toiv frequently rerultj to commttag m an 
terior SloctUon fnto a potteriOT dhlooto 

portnrio. p«.tioa. the wide 


eicuTsioD of the hood of the femur tmual 
the outer rim of the acetabulum is not 
out danger of damage to important soft lis. 
sue structures. 

In redadM anterior dislocatkais by the 
method of AlUs, the patient fa laid on his bark 
and the pdvfa fa secured by a rwath. The 
curgeoQ gently ipcreuses abduction of 
the thi^ to about 90 degrees with the hip 
dexed and the knee Bes^ to 90 degrees. 
Upward lift fa coostantly eierfed by the 
surgeoD while an mrirtan t pushes firmly 
with hit hands against the Qppef fants per 
tion of the thigh in an effort to shore the 
bend of the femur laterally As the furgecD 

S cntly rocks the extremity the bead finds 
le rent in the capsule and goes to the rim 
of the acetabnlum. The eitremity fa the® 
^ntlv rotated Inward and adducted whlk 
still tcing lifted. The b<*d then goes over 
the rim of the acetabulum aod remictioo fa 
completed as the aitrenilty fa straightoied. 

In the Blgdtnv methrx) of redtscflon of 
ontenor dislocations, the thigh and hiee are 
flcfod at 90 degree* and, as stroog upward 
lift U exerted, the thigh fa further abducted, 
further fiexed and thm adducted, int e ro all y 
rotated and finally stniigbtesed iato oten- 
slon. 

Trentmeot after redaction of bed 

rest In the supine position with the leg* tied 
together with a bandage so as to mabitadQ as 
nuducted position. After three vreek* fo bed, 
the patient fa kept on crutches for anotho’ 
three weeks. 

Musdes and capsule are always tom In dfa- 
locations of the hip bnt the two mart scriom 
frequent complications ar« In/ury to the sd 
jtic nerve and infuiy to the blood snppJv of 
the bead of the femur resulting in subse- 
quent aseptic oecTosIs of the head- la 
terini dfalocatiou, the scistfo nerve m^ be- 
come jtretebod across the neck of the fenw 
or may be injured by direct pressure of the 
head of the femur tf reductioa fa prooJ^ 
and not urmecessanly rough, the ch s nc e* of 
cnmpleto recovery of sciatic i>erVB functiai 
are good but slow sometimes requirtng tii 
to tweb'e mooths. . 

The incidence of aseptic oecroifa of the 
bead of tl^ fnmxr foUowiag hip dislocation 
is unfortuiiately quite high, betag estimate 
at cJoso to 25 per cent Frequent^ i-ray and 
cifoiral evidences of necrosis fall to be coo- 
firaaatory for almost a yea^ 

Hip dfah>catioQs usuahy occur in vigortwi 
juung adults prolonged dissbllltie* from 
complications are of seriisis Import 

Duloaiiiocu of the krt« Joint. Tmm 
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ctmidercd tnio dIjlocaUon uml belter clai 
ofcd tCKkr injuries of llgaincnli. 

Tbocksd) fitted tnortUe of llie ankle Joint 
tfili £tj posterior narrowing, and its lateral 
tnl medial malleoli projecting downward a* 
(V-Jtt, mokes true dldocalion NsitluHit fracturo 
a riio occurrence. It U stirprising that such 
pare (falocations c\Tr occur bcoiusc tl>cy 
■eersutate wry cilenii\‘c rupture of anUo 
Jobt Hgamaits and, In ilk* ease of posterior 
(faVeabons, some spreading apart of the 
bbii and fibula, ket a fc\% true dislocutkms 
ocenr posteriorly and, cMtctikIj rarcl> an 
teriod) 

In posteior dislocation the foot is piultcd 
biCCTard u-hllo the tibia and fibula are 
toibcd foosanL The astragalus locks bo- 
■id the tibia and mo\TS somev. liat laterally 
Tte dlilocatioo occun with the foot in plan 
to fled®, kith the AehlUci tendon in a 
™rtoicd position 

In anterior dislocation, the heel Is driven 
'rith the foot in donlilcdon ^\b^lo 
^tibia and fibula arc pushed back\surd 
^ stra ig Achfllc* tendon resists this dis 
and b one reoAon for its rarit> 
^ biood vcttcis may bo uxi 
“toy damaged in such mimive displace- 


Rednctl® of ankle dislocations is usu 
“yw d ifflcn lL With the patient ones 
the knee is fld^ and traction 
^uard on the foot With pos 
. dblocatioas, the foot b put In plantar 
traction ^ ibro prasurr is 
c- , backward on the lower tibia and 
tkiH fw.?^ ^ With anterior disloco 
UacUon b made dowuNvard with the 
^ dcrtifieiicm and then the foot b 

^^backward while the tibia b pressed 

Ugamoatoui damage necessi 
Wiftw bamobilbation for six to ten weeks, 
K? a walldng heel may bo 

du^g tmmobil&ation. 
DidoctHrm^c fi! ^ Jolnu of the Foot- 
fnt Joints of the foot ina> be 

.type* dislocation of the 
lien, mldtorsal dbloca 

dUlocatloo and meta 
^locatian. 

of fk ^oita. Complete dIs 

lOQmjl , talm without fracture b %ery 
fracture b du 
^ ^ tiliii ®™cemed with fractures 
bublmaUoas of the talus witb- 
.*^”oo^ed primarily with 
_ injariei and are not true dblo- 


Tho talus ma> completely dUlocalc either 
forward and outward or Inward and back 
wmd Frtxiucnlly the injury b compound 
and nlwa)^ ihcro b marked circulatory 
damage llcduction slwuld be occomplbbcd 
promptl) in an effort to keep iho soft tissue 
flatnago minimal and to release the prcistiro 
on tiro ncr\‘cs and v'csscls. If manipulation 
with lund alono b not sufficient to pull the 
heel down and slip tho talus back into its 
socket, a pin should be put through tho cal 
canctis ai^ strong skeletal traction exerted 
ulillo manipulation of tho protruding bone b 
earried out Even though aseptic ircerosb of 
the talus ma> result. It b better to go on to a 
pantaloid fusion later than to do a primary 
taIcctom\ however if tho area b compoxmd 
and dirty talcctom> b tho treatment of ne 
ccssity 

After reduction, a plaster cast b applied 
with the foot in a neutral position and b left 
on for eight to ten weeks. 

SitbtaJoid disjocathn On rare occasions, 
the talus may remain in its normal position 
wUIo the foot beknv dblocates at the taJocnl 
gpDppl and talcmavieuki Joints (Fig. 134) 
Displacement may be forwani, backward, 
blool or medial Disability b marked and 
dreuktorv impairment mav be hazardous. 
Immediate reouction should be performed 
and ordinarily b not difficult Traction down 
word on the foot to release the bones then 
manipulation to bring them back to their 
normal positions, ordinarily give prompt re- 
sults. J^lasler casJ immohilizaiioD for /onr tv 
eight weeks b indicated 

Jlidlartal distocaiwn. Mldtorsal disloca 
tion b usually associated with one or more 
fractures Rarely such a disloeotion may oc- 
cur without fracture and the position of db 
placement may be in any direction. Reduc- 
tion should be prompt, but mav be difficult 
The anterior portion of the foot should be 
pulled forward, the displaced bones manip- 
ulated and attempts made to push them into 
place. The joints concerned are the talona 
vicular and the calcaneocuboid. If reduction 
cannot bo accomplished by the closed 
method, open reduction should be per 
formed. 

ToTTometaianal didoaUioiu Tanometa 
tarsal dblocation b the most common dislo- 
cation affecting the tarsal bones The meta 
tarsab may be displaced In almost an) dl 
rection in relation to the tarsal bones and tho 
dislocation may be smgle or multiple. The 
first and the fifth tarsometatarsal Joints are 
most frequentl) dislocated. 

Reduction b Imperative if a painless foot 
b b> be expected. Strong pull on tho toes 
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bccauMi ertmrion of the knee onuUy cauM» 
redaction and the patient may never see the 
retion of dlilocatlon, Pain olrag tbe medial 
of tile pateQa and over die lower fibers 
of tbe vastui mediolls may be coofosed with 
symptoms of a torn medial and 

unusual moblllt> of tbe patella cannot always 
be evaluated boause of tbe reaetkn of ap- 
prebensloo of tbe patient when tbe patella Is 
pnsbed laterally 

Dislocation of tbe patella occurs when tbe 
foot is on tbe ground witb tbe tibia ex 
ternaDy rotated and a sudd en force pushes 
tbe kn« inward. This brings tbe quamlceps 
tendon and tbe tubercle on a line out 
side tbe lateral condyle and sudden cootrac- 
tloo of tbe quadriceps causes tearing of tbe 
lower fibers of tbe vastns med tails and per 
mlti dislocation of tbe patdla, A sudden 
force applied directly to tbe medial border 
of the patella wbm tbe quadriceps Is ro- 
may also cause diilocadon of the 


patella. 

Did^tlons occur in adolescents and 
idolts and should bo distinguished from con- 
eenital dislocating patellae, to w^ the 

mteilae dislocate almost every time t^ kn^ 

^ flexed. It Is coatidered that knock 
Zuh rtw+r valffos positions are more Bible 

^ ! Vtym aial it b furtber considered that 


of tbe lateral condvle permits dlslnraHma 
to ocesT more readuy tiian fo nonnal staiea 
The malorit) of dislocatkns ocenr in womeiL 
Reduction of dislocation is timple. IVltb 
tbe knee extended, tbe hip is fiexed and tbe 
pateCa pushed upward and medially with 
the fingers. 

Becalm of tbe marked tendency for re- 
cuirail dlslocationj. It is \vlse to Imroob l lto 
m t r ^ i i i t ty in a plaster cast In almost full 
extension for eight weeks. Quadriceps eiff 
clses should be Instituted ox soon as tbe cast 
Is applied and should be continued after re- 
movu of tbe cast. 

If dislocations become recurrent, suige^ 
is Indicated. Provided tbe patient Is cm 
«iou^ for tbe epiphyses to have ckued, the 
most successful opamUon is tnmsplantattm 
medially of tbe rilital tnbercle with Its patet* 
Ur ligament attachment This brings tte 
pull of the qoadriceps more in line with the 
middle of tbe knee Joint and prevents tbe 
palelU from moving Uteially 

Dislocations of tbe Ankle. Dblocatioas or 
the Tikiw are generally considered in five 
categories posterior dlslooitino, anterior dis- 
location, dislocation, lateral dblnra 

tioa and upward HkloraHnn- Actually it I* 
vtitually Impossible to produce m edial , lat 
eral or upward dislocations without frac- 
ture*. Extensive rupture of llgamenti, po" 
mitting subluzation of tbe ankle Joint, Is oot 
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wliUe the dislocation area is being tnanlpu 
lated osunlK accompUsbes redncticm If d^e 
eajl\ enough, btrt, it done bte, it ma\ ftUl to 
put tbo bones in place. Open redaction 
thouki be done if attempts at dosed reduc 
titjD are uosuccessfoL 
A plaster cast for four to six weeks U In- 
dicated foDowfac reduction. 

Melaiarjophafangeal dUJoctUian. Disloca 
tfoRS at the metatarsophalangeal Joinb are 
rare but occur occasional]\ The ttrst meta 
tarsopholongeal folnt is the most fr^uatly 
affected ana displacement is with the pha 
tana Mng on top of the head of the metatar 
sol Strong puD on the toe while roddng It 
in dorsiflexion and s1de%ws, usually ac 
compllsbet reduction. limnoblUzstioa for 
t\ro or three wedo is recommended. 
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Tlie nnada, Ugomentj and bond, with 
•ttttipanj-ing Jolnti and bursae, make up 
iHcir Dcn-e and blood suppl) tbo 
**Dr-ikeletil lyitWL These itructurcs ore 
lojiAniye for OCT abilitj to maintain an 
posture and to move arfely ac- 
tnd freely from place to pmcc \Ioit 
ttnictores tn tbo rootor*slelctal i>'itctn 
^ fram the other physical systems In that 
w ire iccessfblo to tbo sig6t and touch 
^ ipedes U ospcdallN altentivo 
» w an a fn l i r development and ^ muscu 
* ijTtem conititotes a substantial porcen 
^ n hlin. Ingrained in oil persons is a 
physique and this concept Is so \vell 
^amed that oompcnsatlon awards may 
^ pteted ftff Itj disturboDco. For centuries 
of foots of strengA speed 
errr plsycd an Importiint role in 

These denxmitratlons of the 
** motor-ikeletal system are per 
frequent and accepted than those 
concerning other vital but 
" digestive 

freedom is occasionally chal 
tfc c4v, 2' bacterial Invasion, neoplas 

or odiCT disease and, for the sur 
certain eitab- 
must be available to him 

^ MD8CLES 

nitrp ^f^ favolviDg muscle tissue, the nil 
^ skeletal or striated mui 
^ ^ skeletal system are 
to roetodenm Wo arc inclined 

ponps performing a cer 
* ^ the knee or making 

a funcMon Is accom* 
*'*k>i ^ _ sli^taneous and synergistic 
^ tnyriadi^^ muscle cells, each 


equipped N\ith the ability to contmet, relas 
and lo interchange with the capillary dreu 
lation those substances necessary for the 
function and survival of the cell These cells 
ax® bound together in over -enlarging systems 
until the point of the obvious and palpable 
muscle mass is reached. The power of con- 
trectilJty enhanced by the cooperative ef 
fort of the smaller muscle buncUes is trans 
roitted to bone by tendon or b> a direct fi 
broui tinion The cooperative or team effort, 
concept of muscle action can be taken a step 
farther Each joint has antagonistic muscle 
groups moving it one way or the other and 
each group upsalh’ has protagonirts to help 
Seldom, ho^vcve^ is the strug^e an even one, 
OS most joints ore more effectively used one 
way than another Gravity also enters the 
game and by aiding one group or another 
may promote the pr^uctlon of contractures 
ana deformities especially for the imwary 
surgeon 

The principles which govern the action of 
fkeletal mu^e have been established by 
those working In the fields of anatomy neu 
rology ph>ilology chemistry physics and 
mechanics and can bo summed up briefly 

Each muscle cell, like all other fiving tis 
sues, must have an arterial, a venous lym- 
phatic and nerve supply The mast of cells 
making up the indiv^ual muscle bundles 
must have attachments called origins and in 
sertlons in order to function according to the 
laws of leverage Some of the muscle, booe 
and joint arrangements in the body are voy 
efficient levers while others leave something 
to bo desired. The muscles consist of plasma, 
proteins, carbohydrates and add and they 
give off measurable electrical potentials and 
measurable amounts of heat The musdes 
have the property of, or are bdd in a state 
Pact 1101 
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of tODO, wbich h raponiible for our ability 
to maintain an erect posture \vlthout coo 
tdouj effort It Is this same state of tone 
which holds the voluntary muscles in a state 
of readiness to act according to consdous 
impulse. This prop er ty of tone and this abil 
tty to responci are depeaident, among other 
things, upon the intact nervous gyttem. Stud 
ies in mnsde Idnetics tell us of the roecban 
let of muscle functioa and the relattoDihips 
behveen them oikI the bone, toiots aod Uga 
ments. They also explain the deformities and 
the functional disturbances which can be 
produced by paralysli, contmetures and 
shortenings and fanl^ weight-bearing align 
ment caused by habitually bad postures and 
attitudes. 

Muscle tissue like other highly specialized 
tissues in the body such as tlM brain and 
liver is not capable of regenerative repair 
Any gross defect in a skeletal mnsde inch 
as is created by a rupture indstoo or perfor 
ating wound, will heal by Sbrous tlsne in- 
vadhjg the hematoma which it fonned at the 
time of the insult The ba^lc muscle cell, with 
Its hl^dy integrated Deurochemical contrac- 
tile properties, will not heal by rogeaeration 
However after any but the greatest loss 
the fibrous tissue scar wlH unite the remaio 
ing muscle fibers and thus produce a func- 
tional result that nuv not greatly impair the 
use of the assodateo Joints In other words, 
an anatomlo defect in voluntary muscle tis- 
sue need not create a slgriiflcnnt fooctional 
defect Voluntary musde will atrophy \vfaen 
deprived of Its nerve supply by direct nerve 
section OT by dUaase suca as anterior polio- 
mydltii. It will also atrophy by being sub- 
jected to unfavorable reflex stlnmlL Perhaps 
the most commoo form of atrophy is that of 
dlfuso, when the musde is deprived of the 
opportunity to carry out Its normal function. 
An ciainplo Is the shrinkage occurring after 
fracture and subsequent Immdjilliation 

Voluntary musde Is also capable of hyper 
trophy ana by progressive resistance eier 
dies can be developed to even greater than 
normal size. Thus when one musde Is para 
\vtxA as for instance by poliotnydlds pro- 
tagonists can be strengthened and tau^t to 
compensate for this Joss. Thus, the loss or 
impairment of t single nraido croup does 
not meon necessarily the loss of afl of the 
particular action in \vhich that musde group 

musde Is heir to the ills which 
befall roost other tissu« 
from 

tou, migte totrton, to the l«lo™ of 


attrition that result in the fraying and nip. 
hires of senescence and senility In the yean 
behveen, it Is subjected to injury infeetkia, 
the va^e inflammatory diseases that affect 
the collagen tissues, parasitic infestaticn and 
tumors that arise either In the musde fiben 
proper or In the fibrous tixioei that bird 
the^ Peculiar to skeletal muscle are other 
cooditions such as myasthenia gmvis ud 
the various dyitrophies of which the basic 
causes are os yet unknown 

It is leldora that congenital absence of a 
akoletal muscle actually produces defonnfty 
or dysfunction enoogh to warrant tramplHt. 
tation of others to overcome contractore or 
to improve action. Usually the coogenital 
absence Is an academic curiosity and the at 
tention of the patient Is called to It became 
It involves gross defects which are unllatenL 
The muscle which is most commonly absent 
is the pectomlis major This defect does not 
seem to affect the power of etther adduetkn 
or internal rotation, as its protagonisti scea 
to serve welL 

Trauma to muscle tissue can be 

open or dojsed, e.g. the tissue can be 
tnred or lacerated, as by a gunshot or knife. 

It may be ruptured by ncajpenetratiDg Uw 
appli^ violently over for instance, the calf, 
the anterior miace of the thigh and the^ 
tftrior surface of the opp^ arm. The mnsoei 
of the abdominal wall may be ruptured, on 
aDy incompletely by hari coughing Tne 
rather commem fractures of the transverse 
processes of the lumbar vertebrae are 
basically to muscle action and are assodflted 
irith muscle teedng at the point of inseitioo. 

It Is likely that some of the low back cocn- 
plalnts follcrwing lifting and tctnkm stiato 
are due to tocompleto tearing of nuncio 
within the rnbftance or at the point of d 
tachmmt to the Ilium sacrum or the lotni^ 
vertebrae. Muscles may also be ruptuJ^ i 
longitndinal stresses which are 
tolerance of the elasticity of the fibers. Tbe 
•o-caDed Charley horse of the athlete fa w 
incomplete muscular rupture caused by tOT 
particular violence and likely to occor fa 
early period of strenuons endeavor befi^ i 

the muscles have become accustomed to ^ 

are ready for the strains which w ffl be I®* 
upon them. These incomplete rupture are ^ 
foUmved, of course by bttnorrhage of \ 

Ing degre es and the insult sets up a Joes* , 
spasm whfch accounts for the tymirfo®*- ; 

\Vhen it can be demonstrated that the ru^ , 
taro of a skdetal muscle Is incomplete, res ^ 
In a position of relaxation is the treatment « 
choice. This may be foUmved b> heat ana ^ 
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bbbcc the gradual rcinmpUon of ac- plagued %\ith Intcrmltlcnt s>'Tnptoms for dls 
avfty If 11 b dcmonjtmlcd llml tlvc niplurc couraglnglj long periodi 
ef ttie roede U complete and iIktc Is no In\Tulon of skeletal muscle by tho Trichi 
fTitigoairt whkh can talc o^'c^ Hi duties nclla ipiralls wlilclj enters tho bod> by the 
to die point where there adll be no fimctlorwl Ingestion of InsufBdcntly cooked pork Is oc 
(Jaabllitv an open repair Is Indicated As cnslonally seen Tlic Inflammatory change 
jtitfd bcfcjre udctal musdo tissue Is not dc\-cIoping around the encapsulated parasite 
apable of regcncratlso repair and therefore will pi^ucc considerable I(xaU pain and ten 
de tmi imisdo cods iliould lx; anastomosed dcrncu during tho acute phase and may In 
e icenrtld} os possible so as to mlnlmteo iho clironlc phase wcalken rausde tissue and 
the UDOont of scar and to prevent the healing predispose It to rupture. Infections b> the 
of the musde tissue In an dongated manner Cysiiccrcus or by the Echinococcus grrmu 
In those Instances In whidi the musdo has losui arc much rarer and In this era, almost 
bfCQ parted b) an open wound the repair surgical curiosities, 

ihooldbe preceded by a thorongb dcanslng \l\TisIlIs ossificans Is another of the inflairr- 
«d I wide and complete ln\‘cstIgation to de- matlons of musde and is characterized b> 
tETinlM the \'iablllty of the mu^o and the the laying doum of ne^v bone In the site of 
otait of tti soiling. It Is cspcdall) important the henwtoma following musde rupture In 
to note Itj color and Its response to aclicoto this Iirstance, the rupture may be doe to a 
pfadriDg. Lacerated or contused musdo tis single nulor violence or to rei)eated minimal 
Joenafas the Ideal culture medium for those Icori which are said to be occupational In 
pyogens and gas-forming badlll origin as In the adductor muscles of horse- 
*1^ threaten first the mosde group and, men. This new bone is the end result of the 
“ter tie entire limb or even the life of tl» irretaplasla of the connective tissue which In 
I*^*®*- vndet the hematoma. The process develops 

Primey hematogenous Infection of skeletal In the same basic manner that result* in bone 
h rare, because It has a copious blood deixwltlon between and around the ends of a 
which U priodpaH) anistorTWtlc and fracture. The early phase of this condition is 
of the end arteries that make certain characterized by pain and dyrfunction in the 
partfedtriy \*ulncrable to this involved musde group and, early in the de- 
InfertiorL Musde w-ill of course velopment of the ledon, x ray examination 
secondarily In those suppurative reveils no abuonnallty Thera follow*, In 
®®tlanj that arise in the contiguous tissues, most instance* rather rapidlj the de\'elop- 
ta^QrtroTnydltli, suppurative arthritis In- ment of a spotty or granolar appearance in 
and those abscesses the aSected muscle. TTiis goes on to give the 
DHf ^ ^ result of Infected deep typical appearance of solidarity that make* 

3^7)® wtnmdi. the diagnosis possible on i rav examination. 

and particularly the fi If superficial, tho bony mass may bo palpa 
Wrti which form its Interstitial bic but. If deep Its presence may not be ni*- 

the site of nonbacterial Inflom pected on dinical examination and will be 
conditiem Is known as fibrositis, seen only on x-ray filmi In the x-ray study 
nmsoilar rheumitlfm It mav be of such a lesion. It Is important that add! 

1 and disabling and fre- tional tangential vie\vi be taken with the 
J^^'^^^^DnlcaDy uncomfortable, bat It usual anteroposterior and lateral ones. This is 
to Ijp crimling It Is thought necessary in order to establish the fact that 

*®*®**j- ETOup of collagen the bony mass Is not connected with the long 

ialoy »«vere which are rheu bone to the affected Hmb It is most rare for 

lupus erythematosus and the ossified area to connect Itsdf xTith the 
titb fjf diagnosis of flbro- shaft of the bone, but, if It does so it then 

*“t^d bo muio only after gives the appearance of a benign osteoma, 
underlying lesicras which It Is not to be confused with those tumor* 
wccydynla, torticollis and arising In or invading musde which are ca 
*ccdi, thii db ruled out In other pable of laying down nmv bone, 
bj tWruMij should not bo a “work Eidsian of an area of myoriUi ossificans is 

** Ottde bv rather should bo one that necessary only wi^ It is of fuffldait size to 

Fortunately this type Interfore with function. If ft Is excessively 
u* responds to tfmplo tender or if It Jeopardize* major blood vessels 

^ nerves in the area. It is important that 

wiuue, thoufdi many people are die excision be carried out only after Interval 
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x-iay studien ihmv it to be mature. If exdslon 
ii attempted in the immature pha»e of dio 
development of thii lesion a recurrence from 
the operative Int e rfer e nce may foUov la the 
nonoperativQ management of myositii oulfi 
cans, tbe imtUlatlon of bydrocortooe or In 
alnronldase is an adjunct nhich ma\ be of 
VTilne in deterring the formation of oone in 
the hematoma or of hastening Its absorption 

Turnon of skeletal muscle ore relatlvel> 
rare when compared with those aririaff from 
the ^andular osseous, nervous ana lym 
phatlc tissues of the body Ho%mrr there 
are some, both benign antJ malignant, wltlch 
bear mention. 

Lipomas arise in the fatty areolar tissue 
lying between the nnisdo bi^Iei Attention 
is usually colled to them by changes in the 
circumference or contour of the affected limb 
rather than by any interference with function 
or bv pressure on nerves or Important vesseli. 
The x-ray examtnation discloses a ti-plcal 
densitv which makes the diagnosis possible 
Fat does not absorb tbe i-fjys as utcy pass 
through the affected limb ana, therefore the 
llpotna ^vea the typical dark drcumscrlbed 
appearance It ma> appear globular if It Is 
small and free or it may be eiOTgnted If com 
pressed within fasdal planes In either case, 
its peripbeiy is sharply demarcated and there 
is DO suggestion of w invasion of contlgDous 
parts. 

Fibromas arising tn the fibrous tissue be- 
tween the mesde bundles are not as common 
os those arising in the subcutaneous fibrous 
tissue or in the fibrous tissue rurroundlDg 
glandular structures, for Instance, the breast 
Here again attention is coDed to tbe lesion 
because of the alleratioti In contour It is usu 
bBv not painful or tender and generally does 
not de>*elop suffideotiy in sire to interfere 
with function 


All malignant turnon of muscle and the 
fibrous and fatty tissue within them are sar 
comatous in nature and are accuratelv Iden- 
tified only by blopx} 

Metastatic tumors ore rare, because no tn 
mor has a predilection for skeletal nrosde tn 
its vascular or I>mphatlc spread, Howe\CT 
turnon arising from the elements of bone or 
those from tjTiovia will invariably invade or 
compress skeletal muscle In the course of 
their grmvth. 

Herniation of rousde Eben thnx^ the 
containing fibrous sheath is occaikioaih seen 
in the anterior tiblal, hamstring and Lterd 
thigh arms These are seldom capable of 
producing disabllit> and mrelv require sor 
gietd repair 

Lesions of attrition InTOlving skeletal uras- 
do and Its associated tendon constitute i 

S important segment of the surgery of the 
rta] fjttem, first, because tbej ore so 
comiTWo and, seoxidl\ the nature of these 
lesions is freqnenlK misuiideTStood. Nonral 
muscle and tendon tissue iriH rupture ooh 
when rub|ected to substantial sdolcnce sod 
this violeiw must be a spedfic stretchiiig 
force applied kcgltudliudlj and with saffi- 
dent tntensitv to be b^mid the Umltj of elas- 
bdt} of tbe muscle or the teodoiu These stroc* 
turw, because of thdr mobility and compets* 
sibllit) can withstand ah bnt the most piw 
eiful of direct and lateral forces. This b 
brought ont by the rarity of muscle and ten- 
don ruptiJTc* in instances of massl\'c vtola*t 
as in falls from heights or head-on coffisfons, 
bj which the osseous ij-stem and the abdonl* 
naJ thomde and cranial organs sust^ 
•evtre damage- Tbe hlston of most mosae 
and Icmdcnj ruptures suggests relatlrely trfr 
lal trourwi, and looie degenerative 
either fibrous, fatty or xanthorrutoni, 
fouiKl to e.tist on mJcroicopIc stud) of the 


HemangioTnas, developing from congeni- 
tsUy abnormal arterlm'coouj communlca 
tlODS, are also found within skeletal muscle. 
These can be Identified by the change In alie 
on elevation and depression In the Ihnb b> 
the compressibility on palpation If tbe tumor 
is sDperfidal enougK by the appearance of 
caldfled flecks within tiw luspecied area oo 
X ray filmi and by venography or arteriog 

acutely painful clomui tumor (myo- 
ncuroaitcrlal glomus) has a mesde 

«nt but, as a rule, i>ot artoW ste^ 

muscle 01 from its fibmw 

domyomas. whkh are the mly tr ue tum or 

SS^of the muide arc ettn^^ 

«>d the dlamosii con be nude only In 

uiicroscopk: stuciy 


sections taken at the time of repair 
^Vhen a pmvaful >‘Oung athlete 
hii plantaris musdo on reaching for a siid 
In handball, or tears awry the rectus 
origin in starting a dash, or pells ap*^ ^ 
bw cord in making a turn In a downhlD 
race, he is not at all appreciative of tbe dlaff* 
Doxij of rupture seemdary to degeoera^ 
chanfre He cannot understand how sn™ 
would happen In doing something be had 
doae tbouiands of times before. The answer 
lies In the disturbing fact that wc begin to 
xbmv signs of wear snd tear la onr motor 
skeletal system, as %vell as In other body *5^ 
terns, much earlier In life than we raav taint 
It has been said that our tissues In gme™ 
win nm-er be better than tt ^at tbe age 
of ten year*. ^ 
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Tbe bicipital tcndoo In ill humeral groove 
b freqamUy frajed and wfll rupture with 
tie iUgfatert prmocotion. It ^vilI oUo part Icsi 
at Hi nraiculotcndlnous functuro 
stm Jen frequcntlj It ns*!!! 1x> torn, uiu 
by ahjtintiaJ violence, from Iti Insertion 
CB tie hidpital tuberdo of the radlu* The 
P®ina] ruptnre* through the bicipital ten 
and tirrogh the tmuculolcndlnoui func- 
win in t surpririnc number of Imtance* 
00 great dijabdily and the patient i 
will coneem the change in contour 
hii» area ai compared Ndlh the op* 
(Fig. 135) if eiccBho pain or 
b present, iKn^revcr latiifactory 
P^^ctn be restor^ by transplanting the 
to lie coracokl process of the icapula, 
^ittTing both beadi of the bleeps coroo 
tie nme origin. Or in Instances of 
u ^ muide belly can bo luturod 

^ at tho base of the bldpltol 

The npture at the point of Insertion 
bicipital tuberdc of the radius has a 
disabling potential and should be 
jT“?^»ca3ratdy by open surgical meth 
of the quadriceps rnnsde or 
usually occur at the musculo- 
5* rr^ i®“^ture or at the teodlnoius Inser 
^ pateOa, require open repair and 
baatkn Tu^®i m ® ^ position of re- 
beU - Achlllei tojdon llV.c\vlie lends 
^ ®“;b>®d anastomosis and the ro- 

^ *iti good by permitting heal 

foot held In the position char 
equlmis, thereby rela^g the 
group of musdei. 

Fi»vi > tendon, because 

minor role In the action 
**Pilred group need iwt be openly 

d>e initial pain and 
^ keeping the 
position, usually by simpK 
T^^paUart %voar an elevated be*L 
tewcus which make up the rotator 


cuff of tho shouHer and join together the 
actioiu of tlic fupnifplnatus infraspinatus 
teres minor and subsapularis mosdes are 
frequently tho site of lesions of attrition The 
tendon cuff and the buna that lie hnmedl 
atdy above them ore impinged beUveen the 
acromion process and the greater tuberosity 
of tho humems whenever the arm Is elevated 
over 00 degrees. ThU wear and tear and the 
danger of subsequent rupture is the price 
we pay for brochlation. The depositiem of 
cnldum salb in the frayed fibers of these 
tendons is a common occurrence and Is one 
of the common causes of ibonlder pain (Fig 
136) When this caldum deposit reaches a 
size which permib It to irritate the fioor of 
the bursa acute shoulder disability foDcnvs 
A complete rupture of this tendon cuff makes 
it Impossible for the patient to initiate abduc 
lion of the humerus because the mechanism 
has been disrupted ^vhlch ordinarily would 
stabilize the humeral head against the gle* 



Ftgan 136 Ctldflcttfoc witirfn the of 

tho irt»tnr cuff of the ihoolder prodociag secoodsTy 
buJiItls ta the subacrocnial burta. 
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Doid- In the ab»ence of thH jrtBbflily the del 
told cannot get sufficient purchaie to abduct 
the arm tbrougb tbc fint 15 degree* Open 
repair of tbc tendon cuff ij oececary wnen 
dTComjtance* exist, but In the rcla 
lively minor tears wbkb are one of tbc 
common causes of tie painful shoulder op- 
eration fs not IndicatoQ if abduction of the 
Immerus can bo initiated 


LIGAMENTS 

Llgomenti are basically of ffbrons tissue 
•tructurc, niodlScd and strengthened to bind 
together and support off ioints, Tbcy yieJd 
Nvlthln the limits of tbdr tolerance as the 
muscles move the folnti or as the folnti are 
moved passively by varying forms and de- 
gree* of violence and gravity Many Joint*, 
especially the larger ones, have ligament* 
which are well defined, can be isolated and 
identified in the dissecting and the operating 
rooms and have specific names Other Joints 
especially the tmt^er ones are supported by 
blended relnfonxment and aparuloat of the 
heavy fibrous layer of the capsule and these 
ligaments cannot from a practical operative 
standpoint, be indMduaiteed. An example of 
the former svould be the kioee with Its large 
and weH-defioed collateral and cruciate Hgs 
ments An example of the latter would be the 
many reinforcement* present throaghout the 
multiple joints which make up the carpus 
Some ligament! are relatively m»gUe tna do 
DOf have the support of number* They are 
e*stl> compromised and an example ol this 
group if the Hbuloto-lor ligament of the onUe 
Otb^ are heavy and natnerous to tbo point 
where they will permit no functional motion 
and on example of this is the sacroUlac 

Ligament* are highly faiocrvated by fibers 
concerned with proprioceptfon and pain and, 
beraiuse of the latter group, or© capable of 
producing a degree ot discomfort and dii 
ability b^ond what one might expect oa the 
of pnr^y local findings on clinical is 
amlnatkin Bemuse of their close relaticmshlp 
with tbc Jolnb they support, they ore en 
dowed with a good blood supply whJdt pto- 
motw prompt *»d effldcot healing If the 
principles or rtat and rehuation of tbo In 
fared struciorcs arf adhered to. The Uga 
n^tous structure, being basicaUy a fibiros 
tJjjue llgonyaits to reproduce a IHcb 

tiCTue in the healing process and. If not pw 
netted to heal in an elongated ma^ the 
Wflled Ueament will function as bef^ 
ore so Intirutely 

ri*tcd with Joint structure and fnnetfom ^ 
>9 Mwdatte. to dH- 


cases, InfectkHis and neoplasms lorohiM 
Joints, Some Injuries henrever may be leiec 
tivo cDOu^ to be confined to the ligune^ 
alone, partiesdarfy when the ligament fa not 
*0 Intimately associated with toe Joint cap, 
sule, as In the cose of the fibolar coHitml 
ligament of the knee and the nudal ligament 
of the neeJe Tho llgaraonts suroortliig * Jcrfnl 
will be edematous In acute irmammatory dfa* 
coses of that Joint and thkJejeDod in ti© 
chronic conditions which affect it Tbc lija 
raontj will bo Invaded and deatroyed by h>- 
mont originating in the cemtiguous lyoovfal 
membrane periosteum or bone. They wlB fee 
Infiltrated, ^yed and weakened fay the ich 
dium urate crystals deposlled in gmit fast 
seldom will tho surgeon bo dealing with lai* 
mix cooditlons arising prlnitrlly to and la- 
volving solely a ligament 

The furgeem s prlndpal contact with Ugi 
mentx will be in the field of the surgery of 
trauma. Two terras used by the prritai* 
and the laity now enter this subject and. S 
used IntercliangflBbly they may be coofw- 
Ing These are strain" and sprain. We 
sb^d think of a strain as a str^chisg of s 
ligament srithin the tolmDoe of fti tfaioe. 
There Is no tissue In the body with the possi- 
ble exception of adolt cortical beme, 6iat doa 
not have tome elasticity and yield. But St 
persistent e ff ort is made to itroin * Jotot, far 
Instance, to hy p er ert end tho metacarfof^ 
langcal Joint forcefully and for sevrsol mio- 
uta*. It will stretch and produce a very fair- 
ful hand- Yet, on release, comfort wiH foQow 
and DO dcnvmstrable tliioer chance wl3 hare 
taken place As another exaropte of strthi. 
let us use tho bamboo pole of the vaulter It 
may bend to a frightening angle as be as- 
cends to the crossbar but it ihcnv* do groa 
change when the vault has been complctod- 
It is then used again and again. 

A sprain, on the other band, rcprcsaitj s 
definite rupture of liganwntoa* tfasuo, «*»- 
plete or tacoropleto. It may or may not ^ 
mit the Joint to dislocate. A sprain fa 
by forces of violence Nvhicfa aro beyond the 
limits of the tolerance of the tissue A gnJSs 
dislocation of the shoulder for instao^ 
caused subfUntial violence fa pennWea 
because the anteroinferior supportfag ”6^ 
meots end tbo capsule have given 
either in thoir subrtance or at the 
ment to the glenoid rim or buiocrus. Tbfa 
cxeropllfles an extrenw /orm of sprain, f*r 
mltting actual Joint dfaruptkm. 

OthCT spialDS involving major Ugajpqifa 
may not be so obvious and may be rofa*^ 
unlet* thought about. u^otalar Uga 
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imt OQ the trlCToIafcral furfacc of the an 
He, when ft fa tom b> In\-cnfon or adduction 
videoce, wiD permit the talus to tilt on the 
fcNl trtfcolar surface of the tibia uhen tlw 
tnHi» b forced Into Im-enlon This can be 
iiDotHtrited by x-ray study after local fa 
GtnlioD wflh ^o^^xato or with the iMllcnt 
cider 1 b^t general anesthesia. \Vhra It is 
(xsent, ft fa knou-n as on occult dislocation 
efthetaUe (Ffg. 137) hormall) one fa on 
jUe to change the rclath-elv parallel rcla 
tfaali^ befawn the articular surfaces of 
the Util and the talus bj force d fas'cnion 
H Bch a sprain fa not famnobllfzcd for frerm 
faff to six weeks to permit solid bealfag, 
oiJe tnstahlllt) may result and the patient 
lay tl» beojroe one who recurrentl) 
JinlQS*hfa ankle. Plaster ImmobOlzaHon in 
» neutral porition usually suffices and open 
rtpib of this ligament fa seldom neces5ar> 
to the OTjporite or medial side of the aa- 
another important ligament, the com 
and nurecoguiaed sprain of svhlch can 
wprpdoce recmring dfaabau> This fa ti>e 
ligament, so ixamcd brause of Its 
wiply tfangnlar shape. This ligament fa 
hy eversion or abduction Nfalence 
® mechanism that produces the com- 
P«i fracture- The talus fa forced later 
fr »ad by praure against the fibuU breaks 
g,BnaIIy_in Inch or two above the articular 
"rtice. If the force fa continued, the talus 


mosTS farther laterally and the medial mal 
Icolus of the tibia fa thoi pulled off thus pro- 
ducing the typical blmallcolar fracture If 
on the other hand, the medial malleolus re 
mains fatact, then the deltoid ligament w01 
tear completely or facompletely NVhether 
the tear fa complete or Incomplete will be de- 
termined by the amount of lateral displace 
ment of the talus by the condition of the me- 
dial malleolus and by the amount of local 
reaction about the medial side of the onkle 
If this tear fa thought to be complete an open 
exploration and repair should be executed 
If this fa not done under such circumstances 
onklo fastabllity wiD result and the stage will 
be set for future development of traumatic 
arthritis 

A third Joint, the ligaments of which are 
snbicet to serious sprain, fa the knee. The 
medial conateral or tiblal coIIateTal ligament 
fa commonly sprained in twisting injuries and 
by forces tending to push the knee into a val 
gus or knock -knee posltloD Because of Its at 
tachment to the medial meniscus It fa likely 
to be involved, at least In some manner when 
this meniscus fa tom- However this ligament 
can also be completelv tom either in its sub- 
stance at the lera of the Joint or from its 
fetsoral or tlblal attachnseotx. ^Vtua tom 
completely the resultant instability of the 
knee can be demonstrated by an anteropos 
terior x-ray crposiuc. If the knee can E)e 
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forced into a tnodk loaee deformity of 15 de 
greej or roore, dicn open repair of this llga 
ment Is Indicated 

Tte croclate ligamcnti lying within the 
knee Joint are alio lubject to rprafa and 
strain, particularly the anterior crudate. It Is 
the fuiK±k»D of the anterior cruciate Jigamont 
to prevent dte anterior dirplaceineTit of the 
tibia on the femur and this ligament is taut 
when the knee Is Id ertenilcHi or In mJJ^y 
fieiod positions For this reason, ft is more 
likely to be damaged than the posterior cm 
date UgBioent which prevents posterior dis 
placement of the tibia on the femtrr and ts 
taut when the knee Is conmletely Sexed, os 
in the squatting position Toe pastcricsr cru 
date ligament it sddom tom alone but gives 
wav in complete dlsruptioaj of the knee. The 
anterior eructate ligament, on the other hand. 
Is not uncommoiily torn without other dam- 
age to the Jotot and Is frequently asjoclatod 
svlth tears of the medial meniscus wStli or 
without accompanying disruption of the nae- 
dlol coUatemJ ligameDt Fortimately an open 
repair of the anterior crudate ligament Is 
not, as a rule, neceuarv beca\ise tlw quadrl 
ceps muscie can be developed by progrearivo 
reciitance exercises to stabilize the knee end 


effectively take over the function of the on 
torior crudate ligament 
There art dangers inherent In the dtag 
iKTsli of sprain tn certain Joints tVbec ap- 
plied to the knee, one must be sure there b 
no underlying internal derrangemesit such as 
a tom mciiiscus or no dbease such as osteo- 
chondritis dissecans One also must be sure 
that the patella did not dblocste and retnm 
to its nomaJ p«lU<nj spontaneotuly When 
applied to the lower tick It must be de- 
termined that there b no congenital atruc- 
tural weakness or neurologic rridoice of 
nerve root involvement or early manlfosta 
dons of rheumatoid spondvlltb The diagno- 
jb of a sprained wrist should riot be made 
until all possibility of a fracture of the oavlc- 
ular bone has been rtUed out b> i n») films 
exposed In oblige positions with the wrist 
In ulnar deviation- Such x ray study 
iliocld be repeated ten to fourteen daw after 
the injury as the hairline fracture tintnigh 
the wrist or the proximal ix)le of the bone 
may not be *«m inffident absorption 
has taken place at the fracture line to widen 
ft The 'fpralDed neck' con bo a unilateral 
BiWuxatfan and the '•prateed dbow ^ 
nai Impacttd torture of the 
hcod TIk hip m Impacted 

fiSrhm, of the fmoml neeV whkh TOy como 
after “«• 


The dlagnoib of "sprain* b used londj 
by laymen and doctors alike and the faUare 
to recognize underlying leskms which sre 
port of the sprain picture, or independent d 
ft, ^v^Jl lend to serious diagnostic draw. 

BlTRSAi: 

“Buna" b o Latin term meaning purse cr 
pouch Its plural form b “bonae." Bunao are 
roost important fa the muscukakeletsl sys- 
tem and tliere arc literally dozens of th^ 
They are sacs contafafae a small amoont of 
Jubrlcfttfag fluid which physically and cbeoii- 
cally is the some as Joint ^Id- It b the tartie 
bocauio tlie bursa Is lined with a secretcry 
roemhruno which, for all practical purpose*, 
ij the same as tynovUl membraDe. The outer 
wall of fl bursa b of fibrous tbsue fasepBJibly 
attached to the Inner serous surface. Most 
bursae Imve but a slnglo cavity ie., they are 
ntonolocular or unicomcrtl, but the denitaii 
of function or the residuum of disease or to 
jury may cause the devekfpoient of raan- 
oranes which will dMdc them into two or 
nwro compartmenta. It b pofatlcss to number 
the bume and useless to name them, ctetp* 
for those that are of practical surgical fa- 
terest 

It has been suggeated that we are bora 
without bursae becauae, fa infancy the jiy*- 
teal prearores ancl frlcti^ of thb rather pas- 
sive phase of our eabtcaace are not 
enough to warrant lufaricotion other than 
that provided by the Jofati Certainly baUei 
to tfar crawling stage do not devekp praps 
tellor bursitis or bousernaldTs knee, preiam- 
ably because, there is no prepatellar duts* 
thb stage fa life. At any rate, the bufsae 
either ore formed or develop from s 
potential structure fa response to ^ 
inands which ore put upoc tfae invohw 
arefis. During the course of human groam, 
bursae develop at aH points where am ipp^ 
dable friction or tnotiem esisti The y °ra 
found where rausdes and tendons nrost 
aroiind corners, where musdes cross to ww 
fa opposite direetkau and at tho« poinb be- 
hveen the sJtin and the underlying booe 
where frequent pie s aure a and fricti on ^ 
exerted. Tney ore actually only potentW 
cavities and under nonnal cooditfons are col 
lapsed so that the serous surfaces are In ct^ 
taci, Tho)* are uiuaHy attached above 
below and the gilding noechanbm b tchle'^ 
much like movfag the palms of the 
back and forth with o collapied Inhricjited 
balloon interpoaed. The ruMwr surfac® move 
cm each other while the palms are aoho^t 
lo the outer siufaces- In o dcr to glide, there 
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iMjl be a certain amount of redundancy in 
the bum so that In some poiltlonj one ror 
bet will be tanl and the oUkt in fold*. Wo 
bow that in certain areas of the bod) ad 
raitfticHB buisao dc%*cIop and ore wll 
bown fortheksioni they produce. Thc\ do 
vdop in response to rtructural change or to 
the need foe additional protection to n part 
Perhap* the best ki>m\Ti of the adventitious 
bnma b that occurring on tire medial side of 
tbe first tnetatarsophalangoal ^Int In assod 
iliot with ■ bunion dcformlts The prcmire 
lodfrictionoftbesbooarcrcsxxmsible Anil! 
fittiijg slipm ma) cause a biirsa nt the baeV 
d the hea and a bursa may form over an\ 
erthrfiic outgnmlh on the dorsum of the 
fort where the tongue and iho lacing of the 
due cccstntiy p re ss against iL 
ffatne can be the site of local tnfcctfoo or 
fa^flnd the) can bo Invol\’ed in fyilcmlc 
TOries. The superficial buriao ore most 
™y to be injured b) direct violence, either 
It • single substantial blow or by repeated 
traumas. Exanrplei of this are tho 
s^'dllng of the prepatellar t3ursa in 
^ raw— hoasemaI<rs Imec- that 
^ ™ tip of the okcranon proce*s->mfner s 
wo^and that erver the Isc^I tubcroddei 
“^tes bottom. Tho supcrfidnl bursae ore 
r® ™ lUdy to bo Involved in punc 
^ wwmds and, If infecdon intervenes a 
‘^’5«'PpmatIve bmsitii wffl reiulL 

, borsae are Inaccessible to the 

» 'Plaice and are more likely to 

infixed from chronic strain or a 
rad fraying process in the tendon 
(i ji ^ti guoiii t o them. This, for instance, 
most connnon cause of pain arising 
^ Bibtatnnlal bursa In di^bouldtt 
iWrf iliopcctineal bvusa© 

Pfn- , ^ The irritation produces by 

tforif-, ^ development of an 

femVrn ^ closed sac and It is this 

foL can be so excruciatingly pain 

“d treatment of bursal cem 
'*Pk u orderly con 

other tissue We may list 
tOKj— .f,l involvement, such as 

hat category Is rrot an Impor 

^ ^ » po«ibflitv Sat 
'^■doneH or only potentially 

*' period '^Infancy 
ildpfjj point of view thii may bo 

of a because tbe possi 

-.'"li lesion can be ruled 

-^I^and infantile periods. 


Bursae enn be infected by perforation and 
contamination and sulwcqucntl) insulved in 
cellulitic processes, abscess fo rma tion and 
local gangrene os can any other soft tissue. 
Tire bursae may be invaded by the spread of 
infection from a contiguous tissue and. In 
theor\ at least, they can bo involved by hem- 
otogerKms infection Primar) tuberculosis or 
tuberculous insulvemcnt of a bursa b) any 
means b not common but a bursa may be in 
vol\*cd in tuberculous infection if It lies ad 
facent to on invob’cd bone Joint or tendon 
sIteatiL Tire nonbactcrial inflninmations, such 
os rheumatoid disease frequently involve 
bursae because tbe\ hav’o a predilection for 
s)movia] surfaces. H)pertTophic villous bur 
sitls of unknenvn cause does occm' and this 
may result in the formation of rice bodies 
ono, later in the osteochoodral foreign bodies 
which are also seen in Joints (Fig. 138) 

Tumor formotiou is not common In bursal 
tissue in the primary phase and there Is no 
tumor that bos any special affinity for bursal 
metaitases like all fibitms tissue, the outer 
wall of the bursa con undergo sarcomatous 
change and a fibrosarcoma con originate 
there. Also the highly malignant s)*T>ovlomas 
con have tbelr origin from tbe serom lining 
of a bursal sac Just as readilN os from the 
serous lining of a synovial surface. 

The outstanding metabolic disease with a 
predilection for bursal in\‘oI\'em«nt Is gouL 
Gout causes the deposition of ciyttab of lo- 



Fl^an 138 Orteocbondnl forrign bodto fai the 
•operflei*! Infnpetrflxr bon*. iUny rice bodlei were 
jko prewnt, and hypertrophic vflkra bcrritti w»j 
prceen t thnw^wnt the hnfng 
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dlura urate In the fynovial lining of jointi, 
bume and tendon aheathi. The amount of 
this urato may be to great aj to datroy the 
rtructnre by prwsure, followed by rupture 
and invasion of tbo contiguous toft titsuet. 
It Is not uncommon for a superficial bursa, 
tueb as the olecranon or prepatellar to bo 
filled with solid crystals, om occaticmallY It 
will rapture and chain become seconoar 
ily infected. 

The management of bursal disease will be 
dictated by the nature of the involvement 
and the location and will range from simple 
advice as to homo reroedles to amputation 
of the limb of which the bursa is a part. The 
milder forms of superficial burritis have a 
strong tcajdency toward spontaneous recovery 
with Of wltfaont the help erf rest, protection 
arid rootst boat Usualh tbo olecroaon and 
the prepatellar types will regress with one or 
mere aspirations and the application of a 
pressure d r e ssin g. The Instllktlon of 1 cc. of 
nydrocortene within the sac after aspiration 
is also ao ertablkbed method of treatment 
because of the local anti inflammatory prop- 
erties of this drug. In the chrank stage of 
bursitis, however in which the hyp ertrop hic 
vlflus formation has tnhen place, patn will be 
pr e s ent on pressure and a crepitant sensation 
wifi be obtained on palpation of the involved 
bum Such a buna should be etosed Most 
potients will as\. about tiie function of the 
ertremity without tbo bursa and they abould 
be told that a nmv one wifi form tn response 
to the demand. Exedskm is olio the treabnent 
of choice in those bursae containing c^wradral 
or osseous foreign bodies or a gouty mass 
whkb threatens to rupture and beco^ sec- 
oodarlly Infected. 

Substantial enlargements of the anserine 
bvirsa on tiic medlEU side of the upper tibia 
between tbc collateial ligament of the knee 
and the ^cilis and semltendfajosus inser 
tions will raive to be excised because of poJn 
and Interference with knee function In the 
mflder fomu of this type of bunltis, multiple 
needle punctures using 1 per cent Novocain 
and 1 cc. of bydrocortone will deconapren 
die bum «id bring ndief When the bum Is 
iniall it is difficult to actually aspirate ma 
terial from it, but tbo excess fluid con bo dis- 
persed into the suiTounding tl»ues br the 
Jeidk pirocturcs and it wUl ultimately bo 
absorbed. A5ectioiu of the greeta (rochan- 
tnle bon, at the InjerMon of the giotnu 
irande and the !e^ 
at the imertt® of &e flloporttoeal 
/v,n hft treated tn a similar way 
lerioo wWt* 

however trfn be *e«bdel 


told, or snbacromiaL This li located faBncdk 
ately snperficial to the rotator tendoc caff of 
the shoulder and it usually ertends from n 
oren |ust distal to the tuberosities to a pottft 
about 1 inch under the acarrmlao proem c( 
the scnpula. It Iks on the tendon caJf soj 
is covert distaHy by the ddtoid musde sb} 
proilnuny by the eoracoacromiaJ ligameDt 
which forms the roof of tbo biirocnil-scapDlir 
Joint Beenmo of tiie proximity of the locsj 
tendon of the blccw nrusde ond its sbostS 
within the bldpital groove, lesions of fldj 
structure must be kept in mind tn the differ 
entiaJ diagnosis of Musitis of the shoolder 
The inflarnmatory procesa involving tidj 
buna is usually not primary but Is lea® 
dary to a fraytog or a lesloo of attntfoo of 
tiw tendoD beneath it Depositions of 
caldum salts to this coS are codanon, 
wherees deposition to the bum is rare and 
occuri only when the mass of caldom h 
large mongh to ruptnro out of the tendcffi 
and tiirou^ the floor of the bursa- The !&• 
flammaton’ proceu bfedi the bam and the 
cuff together and thus makes such a change 
to the position of the calcfnm possible. Far 
tber aoherence between the booe, teodcjn, 
bom and deltoid moscle leads to a giadnall)’ 
dovoJoptog restriction resulting to the 
called frozen shoulder 
Open surgery is occajloaally todicatei to 
reoKA’e large calciflc depositi after the nsow 
conservative measures live failed However 
the needitog procedure and tostlfiatlon 
hydrocortoce usually de c om p ress the efa^ 
tool boir and relieve the totoise pain. 
lower grade fonru of buniUs to tijo s hocltw 
wfil rerpond to beat, analgesia and stretth- 
tag exercises design^ to overcome h®" 
motlcm. X roy tbaapy has its enthariasti 
wben bursitis is to the acute stage, Iwt rac^ 
agree that to the chronic state an asso- 
ciated fraying to the tendon cuff this type ot 
treotment not be effective. Thi s h 
ticulariy true if night pain and restricted mo- 
tion ore featured- 

In dealing with the painful should er » 
should be mnembeted that the mere 
coco of calciam in the rotator tendoos do« 
not necessarily mean tiiat bursitis is 
Such caldum deposits are caOTinoaly 
tbe routine chest films of patfentJ 
symptoms and so long as thty remain de^y 
embedded, not tovoh'toff the gliding 
of tbe tEndoa or bum, thej* wffJ be ritokaJiy 
stienL , 

No exominatioa of the abouldes is co*npk*e 
without attention to tbe cervical ipioe. 
Tests to diicloso tbe presence of refld, to^ 
tor sensory or trophic s well »* ^ 
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tnitioto in tic color tcitipcraturc imltc and 
phenomena hi the upper ex 
tmnftltt, should alni>i be performed The 
ionlder pain, instead of being primaril) 
ikot the joint ma> be referred from the 
eorictl fptoc. Dcgrncraliv'c arthritic cdiange 
potnuions of inlervcrtcbnil disk rrutcrial 
tmuen, tabercoJoris and congenital anom 
iBes ire cooditfons which ma> ihnulale 
dnolder tn&mmattoas 
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ntf r infection in bone £i 

0*teom>elitii in tti rtrlct 
*^nttrTr.Z^ rignlBej an inflammation of 
only but by general usage 


throu^ the j-eaia this term has come to sig 
nlfy an inflammatory reaction in any or i3l 
parts of bone tissue. The term periostitis is 
used to designate ipedflcally a padwlogic 
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process which manlfetti itself bv the produc- 
ticm of increased bone inunediatelv beneadi 
the covering membrane and docs not involve 
cancellous bone It may bo nonlnfiammatory 
and is often the manitotation of neoplastic 
disease or a blood dyscxasla. It also retnlti 
from a gronulomatom infection such as syph 
ilis 

Infection in bone occurs In hvo ways The 
pathogenic organisms mav bo brought to 
the bone through the blood stream. When 
this Is tlie metb^ of infection, the bone dls 
ease is known as acute hematogenous osteo 
myeiltit Organisms ma> bo introduced dl 
rectiy into a portion of the bone b> a 
disruption of the soft tissues cove rin g a part 
of the skeleton This occurs with a compound 
fracture or perforating wound, wb» ex 
posed bone becomes &ectiv contaminated 
with bactena This type of bone Infoctian Is 
called erogenous osteomi/elttis K man de« 
scriptive d^ignation Is orteomyelttU due to 
dlr^ contornhiotion Hematogeooas osteo- 
myelitis and osteomyelitis duo to direct coo- 
taminatJkra have a different pathogei>esU and 
are (^teases with different manifestations, 
different proCTOsis and involve different sur 
gicnl principles to their managetneot 

Acute bematogenems osteomyelitis, 
promptly diagnosed and p ro p er l y managed, 
has c han ged over the past twenW years from 
a malignant disease to a reUtivelv benign ID 
ness. Since the advent of cbemotherapy and 
antibiotics, the clinical course, sequel^ and 
nrognosii of bone infection from bacteremia 
nave been greatly altered. Prior to 1937 
acute hematogenous osteomyelltii was a dls 
ease >vitb a hi^ mortality and prolonged In- 
validlxm. often resulting In severe crippling 
and grotesque deformity Since the develop- 
ment of powerful agenb for bacterlostasls 
and a better understanding of ftuid balance, 
the prognosli of blood boroe osteom)’eIitii 
has been nurkedl) Improved, Antibocterial 
drugs, togetbei with better apprecUUon of 
boric surgical principles, have also reduced 
the invalidism and loo of extrerolties from 
05 teoinyelitis due to direct oontaminatiem. 


ACUTE EIE5IATOCENOU5 
OSTEOMYELITIS 

Acute bematogenous osteomyeUtis Is pre- 
jonjjuuatly a dbesiso of infarrcy and difld 
hood. The highest incidence U in children 
brtwOT the »ga of DM M>d tm ^ It fa 

Iw oftm to *0 fiitt >«n of lilolml 
occor otro to Iho netvbot^ Acoto 

mtootnydltb fa noo to *. .dolt 


ter closore of the epipb>^ and the conv 
pleticm of gctnvth. 

Acute hematogenous osteomyelitis is a lo- 
cal manifestation In bone of ba cter e m ia. The 
infecting organtim most ccaitmonly recovered 
from acute hemetogetwus osteomyelitij b 
Stopliyfococcuj aureus (Micrococcus pyog- 
enes var ouretis) Next in frequency fa 
Staph athus (%I pyogenes y-ar atbus) and 
then streptococcus, either alpha, beta a 
gamma However any pathogenic faocterfa 
may be the caosatii'e organism of osteotny- 
elltis Pneumococci, lalmonelke typhoid W 
cilll, entenxocci and Pseudomonas oerugf- 
nasa have all been recovered from fod of oste- 
cmvelltis. Tbo Infecting organism fa carried fa 
the blood stream to the bo^ The initial fooa 
of infection very often amnot be fonnd, ss t 
Is only Q minute break in the ildn or mocoos 
membrane At other tiroes there Is direct evi- 
dence of a portal of entry which may he s 
furuncle on infected crusted abrasioc, fan- 
pctl^ omphalitis In a ne\vbom tafarrt oe ifl 
abs«ssed tooth. On soma occasJoDS the owet 
of osteorovollUs Is concurrent with or occint 
during convalescsnce from acute tcmsfllftfa, 
upM respiralory infection, pyelitis, or es 
anwmatous disease such as scarirt fevn 

The strnctime of the normal bone (Flfr 
139) explains r^y hematogenous oeteoBiy^ 
litis fa a disease of infancy and chlklbood, Ar 
though bacteremia to some degree fa 
ehly present u often in adults « in children, 
in adults organisms do not kxaliie in bone* 
early therefore natural body defenses fow 
an opportunity to bring about the death « 
the bacteria in the blood stream before^ 
caliaarion rtaults. During Infancy and cb^ 
IkxkI, which are periods of rapid growth, the 
epiphysial raetapnyslal junction, where on 
tuage is being converted to bone 
rich blood supply The errangement of t» 
blood vessels in the metaphysIaJ area <* 
crowing bone fa tudi that it predisposes to 
uie foadizatlon of any bacteria which may he 
free in the blood strOBin. , 

At the line of osslflcotkm in the ^**®^*^ 
children there fa a conttnuous prolifered^ 
of capillaries The ansutomoses bctwetfi tw 
vessels of the metaphyrfa and 
•nil in many arterioles with a blind end- The 
turn total of this anatomic aiTangoroeBt o * 
very slow movement of a vesy large f 
of blood, which almost becomes pool^ 7^ 
situation presents an Ideal coodltioo for bac 
terla to take tenancy and miJtIply 

With the lodgment of patbogeiric bactoi* 
in bone there fa a cellular response with e^ 
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■Ijtyr cid the formatkm of on al»w*s^ If 
ti» iaBDunologfc reaction U strong or wlim 
tiatr rtstitfc apmU arc brCTiglit prompll\ 
to ttc litt of fiifedlon, live bacteria ma\ Ik* 
rwdord tneffcctiul and the abscess \\ill be 
jnopdv localized. Hmv-CN-cr If the liactcfia 
anfefeJj’ became of UTak IkkUK defenses or 
bte db|:DOii] and the u'illiholdlng of anti 
ton, ibc ahjccss« wlilch form nu\ coa 
Itsrt sai ertnid, causing destruction and a1>- 
Ktpdcn of bone structures The rrun) micro 
cauls In the lu\-cnian *\item are cn 
br^ ind eroded, and llw prodncti of In 
ertcud through them l>cTicath the 
Prtstnm Periosteum tn the Isoncs of chll 
lirm fa loosely attached to the cortex. Tbo 
boseh attached periosteum is stripped from 
Qc cater to an extent whldi Is dependent 
•i tie pressure of exudate. \\^hcn the abscess 
Bpmnatfd to penist and extend the ncricH 
t*™ finalK ruptures and the pros accorrr- 
pwes ftself into the soft tissues costring the 
Exudate io the cancellous bone of the 
also forces Its iA-a) to the eplph)"* 
and at this point soon extends bc- 
padosteum. The bone destruction 
aavento canals and the der-ation of 
deprive the denuded cortical 
” ^ blood fupipl) to that metabolic 
ceote in that portion of bone, nhich 
2®^ toert, calcified tissue or dead booc 
^*detd b one which thm results is termed 
*?«*tninL Various gradations of this proc 
“ay result, from a promptly attenuated 


microseopic alwcess which may never be 
demonstml>lcljyanyx ra\ change to massive 
death and complctto sequestration of the cn 
lire shaft of tl»c bone Tlio outcome of the 
Initial infection in bone depends on the vlru 
lence of the Invnding bacteria and on the re- 
sistance of tiro ImlMcIuaL The pjatlcnl s resist 
arrce can l>c Immeasurably improv'cd and the 
virulence of the infection grcatl\ diminished 
In early diagnosis and prompt Institution of 
Intelligent treatment 

The sympitoms and signs of acute bematog 
cnous ostcomv'clltls in fnfanls under one year 
of age arc dlflcrcnl from those In children 
from one year of ago to adolescence. SIml 
tarty in arliilti after eplpfrixial closure and 
completion of bone grosvth, the symptoms 
show another poltem. These varying inanl 
festations result from the anatomic dUferences 
in boi>c and the physiologic variations in in 
dixiduals at progressive ages 

In the ncsvbom fuH-term Infant, the cen 
trol nervxius system is far from completely 
dcvclopexL Sensibility though present, is not 
very acute. Deep muscle and Joint sensCbillh 
is not highly developed until from eight to 
ten nranlhs after birth, wdicn the infant first 
tries to stand In the earlv months of life 
systemic reaction to Infection mav be slug 
^h. At birth and for several months folloss 
fng. there is sonse persistence In the ertrem- 
Itlcs of the intrautertoe pxJribon of flexion of 
the trunk with fixed flexion contractures of 
the hips. In addition, in the bones of infants 


Diagram of Localization and Spread of 
Pyogenic Abscess in Bone 
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there i> rnaulve pooling of blood In blind 
capUkrlM at the lone of calcdBcstlon. At tho 
eplpbvTial plate the adjacent cortical bone Is 
very thin Ulcc papler-mlcW and the perl 
ostemn ii very loos^y attached about the 
tnetnphysis, an anatomic arrangetnent which 
permits tho early escape of exudate at tho 
metaphysial-epiphysial function. These facts 
make It evident tlut in an infant It is eas>' to 
fail in maldng an early diagnosis of acute 
osteoroyelms. The first sign is usually deva 
tfon of temperature, which may be marked 
to 39 or 40 C. or need not bo '•cry pro- 
notmeed. Very shortly after this there a^ 
pears a rveUing of tho soft tloues over tho 
part involved N^^ch is rapidly followed by a 
rehisal on the port of tbe infamt to movo an 
extremity Thus lots of fouction develops 
Examination often reveals a fiexkn contmc 
ture of the Joint adjacent to the infected bono. 
This deformity may be hard to determine 
definitely at the hfp because of the persist 
eoco of tho intrauterine porltion. Restriction 
of norma] passive motion In the Joint is also 
present ana can bo detennlned hy compari 
»on with the normal extremity TT>e evulua 
tion of restricted Joint oiotjoa in an infant is 
difficult becQusc of a certain normtU ar?>ouot 
of rigidity and mass reflex actiocL The leuko- 
cyte count is goDeraHy elevated, strildngly 
*0 at times, at others only mildly Roentgen 
ray examinotion in the first forty-eight to 
seventy two boon of tho difotue ^ves little 
Information. From five to seven days after on 
set of the ffincss in on infant, x-ray study of 
ten shmvi cvldesico of booe involvement, but 


this is very late tn die disease and by the time 
X ray exnmlnatioD reveals the lesion, tbc ab- 
scess has ruptured Into soft tissues- The dls 
ease befag usually Juxtacpinhyilal tim epiph 
ysls has already been badly damaged and a 
grmvth dfaturbonce con be antldpatod. Tho 
adjacent Joint is ordinarily distend^ with pus 
by the time a roentgenogram sbenvs tho le- 
sion Tho most frequent localixadon of osteo- 
myelitis in infants is the upper okI of tho 
femur next mart frequent is the lo^ve^ end 
and upper end of tho tibia, where the hip 
and knee Jolnti are in Jeopardy Tho upper 
eitremltlei, thoo^ less fluently involved, 
arc not spared and any bc5>e may bo infected 
MclUpJo fad are more common tn infancy 
than at any other time of life. 

In children from w* ywr of age to ad<> 
lesceoce. bodily reactions are more stabUf^ 
,aa the central nravomt)^ 
piraltoUiglc maturity The eplpliyjlal-i^ 
ptaS (uoctloo iM become 


more rJgkDy attached to the cortex ta tit 
progress to adulthood. Tbo comaxmat ska 
of osteomyelltii tn the child up to adoksceace 
are the lower end of the femur the iww 
end of tho Ubla and tbo upper cod a the 
femur Tbo earliest symptoms of acute hemj- 
togenoui osteomyelitis In the chtM over o« 
yenr of age arc those of infection, wtdeh, of 
course, ^v^ll vary with tne virulence of tha 
infecting organism and i the patient i resiit 
ance- Although the tnJtia] teroperatiire rise 
may be sU^t, the disease may at other tiroa 
bo ushered in witli a chfH and a very sharp 
fd>rlJe rise, which is probably tbo manifes- 
tation of the bacteremia. Vomiting %vfth cx»- 
comitant dehydration and oltesatlcm of flail 
and dectrolyto balance often occurs. Pain b 
on early symptom. It is usually coostant, 
icvtsre and aggravated by any rootion or Jar 
The cause oi this is the expanding oodste 
in the booe. When the periotteum rnptores 
and intmosscouJ tenskm Is reJensed, the pa- 
tient is more comfortable. Examination lojne- 
tiroes reveals an obvious portal of entry for 
bacteria, such as a fumade, crusted abswl® 
Of large sucsuleot tonsils- Tboe may be ■ 
?iWory of proximate infectious disetse, a® 
per Twiretory Infection or even an «sa- 
them, tally swelling over the painfal art* f* 
absent Herwever twro is an ai« of definite 
tenderaen to pressure or percuaskm, 
more easily detected In a suporBdal 
the tibia or nlna than In bones covered^ 
bulky muscles Careful examlnatioD "fH ^ 
lect it mTn In tho fenrur If the focus tsju^ 
articular tboe may bo spasm of the nnucw 
about tbo Joint, accoinpnnled by Umltatk® cf 
motion, tlw adjacent Joint being held to ■ 
portion of comfort by this protective 
fpasin The knee ^vl^ be hold flexed and t* 
hip In a position of flexion and abdued^ 
The Joint even though not invaded W hac- 
tesia, may present an effusion due to eajaco’t 
tDOammation. This often happens in the 
Joint when tlje ofteomyelitic focus fa fa the 
lo^vc^ end of the fcnnir - 

Tbo white blood cell count fa 
raarkedfa elevated, the count possibly rangli^ 
from 25000 to 40 000 f^fls ^ cu. 
blood, with a marked prepocdcamrce of 
morphonnclear leukocyte*. The blood wttffo 
may be poiftfvc, although to over half the |* 
bents ^th hematogerKJui 
cause the bectcremla Is most often tnm*k^ 
no oiganfamt will be grown at tbo tine to® 
blood is taken for culture. In the early court® 
of tho disease roenlgcnogrBins are ^ 
value except to r^e out trauma- The 
roentgen ray change fa an of vagoe de- 
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ntomlintian In the mctaph>il< or a 
pajcW-oul defect at tlw cpiph>’ilal I»nic- 
bco. Thii change U rurcK present at ic\'en 
di\s snd imulh not until from ten In four 
ten da\T iftcr the onset of tl>c Infection For 
Afraw to be cf eeffee the diagnosis mutf be 
RtiWUficd long before roentgen mtj c/iange* 
errertfent 

Acote hematogenous O5teom>elllls In tl>c 
■kilt after completion of gem^lh Is a ran 
oc runcp ce In such patients tlic symptom 
Qxmler has no established pattern It docs 
not nave the same procli\1tj for localization 
fa the metapJmial area os in llio ciiUd Not 
fafreqaently the infection is located cruitc a 
istoce from the ends of the long ixxies 
Tie disease fa randy fulminating, as in the 
faint at child. The inlecUon irw) be mhered 
fa by a ihoip rise in temperature ^^^lll gen 
oil malaise, but more often the onset fa sub- 
iotB with inlennlttent bouts of mild fextr 
tod i fedhg of faUgue ajyj ^vj^itamtlon Pain 
J^Dot be pronounced carl) but generally 
estanllsbed and asserts its character 
j'jJ™ ttt to fourteen daj-s. It Is dull and 
* 1 ^ in oahire, and often worse at night 
dfatressing than hi a child It ma> 
» relieved by simple anodj-nei. It docs not 
Itsett stioogl) until the periosteal 
eweriog, which fa tighll) applied to the cor 
tt. becotoes Irritated- 

^®™hiatioti roost commonly reveals on 
tendmiesi to pressure or percussion, 
ctn be detect«l even in those bones 
CDvered by soft tissue. Late in the dfa 
tbscesi has emptied into the 
p ®°ctuabon mav be palpable 

because of the great resistance of 
oikifled cortex, this mav never 
tn*j ™ absence may be entlrelv con 
mmf ^ bone, which ^bo^vf enlarge 
a very maried thickening of the 
AVhen periosteal reaction Is prT>- 
it fa accompanied by miisoilar 
and ^ bone enlargement due to 
tl» proliferation am be palpated If 
fhft-e T ®*teoDiyelItlj fa Juita-orticular 


may be a contracture of the adjacent 
^ '“e to protective rm^lo erwrr. 'Thi, 


E\cn thougli changes arc far odvanced after 
the disease luu been c:ristcnt sc\cral weeks, 
there Is often nothing pathognomonic about 
tl»e roentgenograms, nocnlccn rn> changes 
resulting from Infection in adult bone are fre- 

3 ucntl} Indlsllngufahablo from those jiro- 
uced by malignant dfacaic or blood dyi 
ernsias Tl)o finding most choractcrlstJc of In 
feetkm fa tl)c presence of a definite icqucs 
tnim wldeli Is only seen N'cry late In the 
course of tlic Illness Usually not until after 
cliangcs arc evident in the roentgenogram fa 
ocute Itcmatogcnouj ostcomy clltfa in the 
adult diagnosed with certainb By this time 
tlie dUcoso has imscd into tJie subacute or 
chronic stage. Biopsy of the bone will often 
be necessary to dllFcrrnUato the process from 
neoplastic disease 


AIlho4igh liematogcnous osteomyelitis of 
;oraI column oimI its apjxmdages fa 


protective muscle spasm. This 
aggravated by activity and re 


“Us m.y be 
,^y to only . slight degree. 

*■ gronnUv eles^ed 
?"‘™to.Uon is unroseid 

oTeW i rrwntgen 

'^"Jpanied by periosteal thickening. 

/ 




tho x-crtei .... 
rare its symptomatolo^ fa sufficiently differ 
ent to warrant spcciar mention The Initial 
signs of Infcetion may be severe* hm\Tver 
tho signs localizing it to the \-crtebral column 
are so obscure that the first definite evidence 
of localiznticm may be neurologic. If exudate 
drains into the epidural space causing pres 
sure the neurologic signs wiD vary \ritn its 
location In the spinal canal Who the epl 
dural abscess origl notes from an osteomye- 
Utic focus beiovv t^ second lumbar vertebra, 
where the cauda equina and not the spinal 
cord occupies the canal, there vvlll be nerve 
root signs and signs of meningeal irritatiem, 
but ^v^tbout paralysis The earliest physical 
finding fa o positive Ini^gue sign or spasm 
of the hamstring rauscies which restricts the 
range of flexion of the hip with the knee ci 
tended- If the abscess originates above the 
second lumbar vertebra and occupies the 
neural canal in the area of the spinal cord it 
self there may bo rapidly prog r e ss ive brans 
verse myelltli with a sensory level and paral 
ysfa Prompt and early decompresxian of the 
spinal canal by laminectomy and drainage is 
Indicated if irreparable cord damage fa to be 
avoided. 

The general physical examination of a pa 
Uent suffering from acute hematogenous os 
teomyelitis ihcmld be thorough and^complete. 
A carefol search of the iktn may reveal in 
fected cuts or abrasions crusted papules or 
follicular infections, which ma y be the source 
of entry for the causative organisms. Mucous 
membranes must be carefully inspected with 
particular attention being given to the tonsils 
Both middle ears should be examined for the 
presence of infection. The eiistcnco of an up- 
per respiratory infection or the prodromal 
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phase of on exontbematoui diiease con often 
be detected by careful scnitinv of the mucous 
roembmnc* Anscultatlon ana pcrcutffoii of 
the lung fields tmd a csurful evaluation of the 
heart are Important Abnormal mwrmurs 
may suggeart endocoidltis the osteomyelitis 
ma\ be sccondxiry to the embolic gening 
Abdominal dlitention from alteration in fluid 
balance or from tosemla \vill give addlHonaJ 
Information os to the mtlect* general con- 
dition. An enlarged spleen or liver may In 
dicate a blood dyscraiia tenderness in the 
costovertebral angle Udney infection Stiff 
ness of the spine may point to perinephric, 
spinal or meningeal Infection. In an adult a 
history of typhoid fever may be suggestive 
since, m th^ patients, bone infection may 
occur many years follmvtng the Initial syi 
temic dlseiwe, as a resiilt of liberation of ty 
photd badlU In the blood stream from a 
chronic focui. 

Local examination of the suspected site of 
Infection should include observation for the 
presence or absence of sweUfog The nwlnte- 
nance of an extremity In an abnormal postiue 
from protective muscle spasm of an adjacent 
Jotnt often helps to local tia the site of infeo 
tion. The range of motion present in the 
Joints above and below the suspected site of 
Infection and Its departure frocn normal 
ibcadd be determined Bcstriction of motion 
is caipeciallv diSlctilt to detennlne accurotcly 
to to^ti twit If the motion tn the suspected 
Joint is compared with that of the nonnaJ 
sid^ esTOTs >’^1 be few Palpation for sites of 
tendcTTiess which are present early is very 
important Percuxslon over a site of tender 
ness will liclp to verify ib kvation This part 
of the etamimition should be done Uit In 


only one The initial sample should be ob- 
tained before antibiotic th^py is instituted 
OrgaDlsma obtalced in the blood cultoit 
should be tested for sensitivity to antibiotia 
Morem'cr a culture should bo mode froo 
material from any local leskm in the din 
which is infected from an obviomly tafeetpd 
throat or from a draloing middle ear Urtoe 
cultures should be obtained if the micro- 
scopic exominatkm of the urine sedlnieut io* 
dlcates finding* euggeartlve of an iofectai; 
stool cultures, if enteritis li suspected 
The urine should bo onalyiea at the tnftisl 
examination and at least ucekl)’ during lie 
acute Illness Acetone in the initial urioe rosy 
Indicate severe dehydration and addoris. Oc- 
casionally on unsuspected diabetic wiD be 
detected Such discovery alien the pfogoosb 
in any infection and gives definite tbenpra 
tic indications The appearance of red crih 
and eaib to lubsequait orine ipecifnem zmy 
forewiuTi of developing nrahritis. Serologic 
studies on the blood snould be made roc 
tinciy during the initial Lborotary survfy 
These latter findings are of nxire toportmcc 
to lire adult than to the child 
Tbe roeotgajogram records only cienge fai 
denstty to bone. In acute osteomyelitis, toe 
is required for the bony structure to be ih 
tered by decaldficatiou to the extot that the 
X ray film will record thw change*. As the 
bone becomes toare mature a longer tfane t* 
required for these chtmge* to tabs pl«t. 
Consequently to ih© initial stages of bena 
togcoouj osteomyelitis, the roentgenograro 
sbiwvs no abnormality as far a* boo\ cootoor 
and structure are concerned, however *cft 
tissue rweUing and alterations in the soft tis- 
sue pUnes ore sometimes of lidp In locoltzfag 


tbo child, as it if Nvry often so dlstremog thnl 
If done early the remainder of the exumlna 
tion Is rendered diiBcult The clinical emmi 
natkai yields the most Infonrution Laboro 
lory tests help to verifying cltolcal todlngs 
and fa the estimate of the patients total rc 
action to Infection 

The patient should have on Initial red 
blood cell count, white blocxl cell count, 
hemoglobin test and a differential count of 
the wUte blood cells From this Information 
the r>ecesslty for transfuston can be appraised 
and with repented blood counts the course of 
the Infection can be followed carefully A 
blood culture &O..W !>o 
ribte, although the blood may be a> 

tl^cteremiu b often l^tc^ 
the culture .botiM be talcen .then the tern 
b elevated aud It b b«t to lake wo 
at different tfme. ndher thtu, 


the tofectioa, if emnpared with roentgeoe- 
grams of the normal side. In the chlW over 
one yesar of age, x ray study seldom rhowt 
bone changes prior to from ten to fon rieeD 

day*. In an adult, longer periods are reqnirrd 

for aitcrations in bony acniity ” 

I* of greet Importance to obtain on early r-f*) 
picture of the luxpected area to compare 
Liter films. The roeotgenogrami should be 
obtained fa at least two piawa at right WR" 
with eedi other and the Joint above and b^ 
krw tbo susjiected arts should bo visualtod 
A roentgenogram showing no ahoomuHt) 
does not radude the posslblli^ of 
hematogenous osteomyehtls If clfalciil find 
Ings warrant the diagaosis. , 


T»4UIUUI uto , 

An> pain to an infant or child, accompany 
by tendorneu to the region of a bony 
v-slf with concomitant signs of fafectioo 
should bo regarded as dac to acole hnnatog 
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amt orfoomj-dltlj until prowl olbcnviw. 
Hcraner palholoeic conditions in tlu? infant 
or >ttmg ^iW w hfdi may l)c confused with 
iCTite b^togenous oitcom\clItIs arc nany 
Sonny may manifest Itself b) Ixmc tender 
Dta Ccrapleto cramlnaHon udll uuiallN re 
\eal comxwmting (nldcncc, sucli as cech\ 
nxii or pctcchiac or both. Bleeding gumi 
ire not Kcn before tcctli Itavt; cruptctl but 
tSere mav bo stomatitis. \ m\ ciamlnalion 
ihcre, characteristic chance* Tl»c plasma 
acoddc icid les'el will bo low Before the 
igeof sh roonthi ai>d after tlw ogc of ciglit 
mi month*, scurvy rardv occur*. 

Infartfle cortical In-pcrostorli should offer 
my Ifttle difficult) in differential diagnosis 
tdiigTCcogntiablebv its mild iNtlcmlc manl 
festitioii, the frequent in\'ol\’CTi>cnl of live 
BandJble and the pronounced *ofl tissue 
cov'crlng the Imnh’cd bones It 
nwt often fanolve* the clavide tcupulu and 
bmeroi. 

HypervftamlnQrij A can be differentiated 
hr rviteinic i)Tnplomi that precede It ano- 
fwb, ftcidng ind fretfulivess of week* du 
*nwre b alwavs a hlstor) of more tliao 
•w’lMte vitamin A intake and tlw nitemlc 
fttctwo fa mild. 

Cdhi^ ovay be confused with acute os 
in an infant or child. At the onset 
«®unllli^ the signs of Infection, pain and 
of the ilin may be mliloading 
oyteomjeHtii In itx early stage* I* 
^^•^^MpMded b) reddening or irSura 
of 1^ whldi after forty -eight hour* 
SSl P™®«mced In ceUuUtls. 

^vOgenlc infeetion of a Joint may be see 
to ofteornyeliUi in the adjacent mo- 
^"yraiJoint Injection howev’er Is most 
j^P™ary Swelling from intrn-orticular 
fa readily detectable In tuperflcdiil 
as the knee, wrist and anUc. Eieep- 
1^ ^ Idp manifest acute 

by marked restriction of motion, 
pato on motioD and pain on palpa 
tfccL ^ associated signs of Infec 

ti ^ l°hit with examination 

I fa in^^^ determine whether 

fovor ihould not offer great 
The manl 
1 ‘^^**®*o in the joint and 
iovnivivl'^^ Usually one or more joints 
fcei^ V , ™nult«neously or In rapid *e 
weover rheumatic fever is rare In 
ye«r ot age 

^ itself ^o, ^ infant or child may mant 
oen TV *<^te bone pain and tender 
physical eiaminatloo will 


proinbly reveal enlargement of tlm Ivnnph 
glands or the spleen Tlio differential blood 
count slwuld alto give Ivclpful Information 
TIjc crisis of sickle cell anemia mav cmise 
acuto bone p.iin and Icndcmcsi wJUj sub- 
pcriostcal hcmorrliagcs and In a Negro po 
licnt It Is to l>e considered as a possible cause 
of these symptoms. Careful blood study wdll 
reveal tl>c abnormal cry'throcy'tes and estab- 
lish the dla^osis. 

In the adult with complete growth and 
closure of all cpiphv'ic* It Is often impossible 
to differentiate the roentgen m> findings of 
hematogenous ostcom)elitIs from those of a 
malignant bone tumor The rocntgenogroplilc 
clianccs in the former so closely mlmJc tlioso 
whlcu result from malignant neoplastic dis 
enso that atplomtion and biopsy are the only 
mclliods of establishing a definite diagnosis 

Tlie treatment of acute hematogenous oste- 
omyelitis Is twofold proplnlachc, or mens 
lire* taken to prevent the disease, and ibera 
pcutic or treatment of an alreody established 
case. 

From die prophylactic vlewmofnt a ccitoin 
number of instances of blood borne osteomv 
elltls will be prevented If attention Is given to 
superficial cutancoos hifections and furun 
dc*. Abrasltm* should be properly dressed 
so tliat then do not become crusted over and 
retain infected secretiofis Furondei should 
be drained when localised and not trauma 
Hxed by squeezing In the stage of diffuse 
cellullti^ they should bo treated by worm ap- 
pllcahonj and antibiotics if indicated. Per 
rislent and recurrent acne should be prop- 
erly treated and eliminated. Tonsillitis and 
upper respiratory Infectioni should bo re- 
sp^cd and the child so affiicted made to 
ovoid fotigue and receive proper therapy 
Infected and decaying teeth with abiceoe* 
in the gums should be removed. Any other 
persistent havTn of pyogenic bacteria, such as 
persistent pyelitis or an ingrowing toenail, 
should reccivo proper care By elimination 
of die portal of entry for bacteria, bacteremia 
may bo avoided. 

The treatment of acute hematogenous os- 
leomyoUtis Is both medical and surgicaL With 
early diagnosis and pr omptly instituted medi 
cal treatment, many patients with acute hem 
atogenous osteomy^tli will recover without 
surgical drainage of bone Howei^ medical 
treatment thomd not be persisted in to the 
exclusion of smgicaj treatment when there 
is evidence of pus under pressttre in the bone 
or soft tissues These two types of treatment 
are not antag oni sti c; they are complemcotaiy 
and the appropriate application of each with 
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proper timing wlD produce the best renOU 
The medical phase of the treatment conrists 
of the following procedures proper attentloii 
to the general condition of the patient, with 
restoration of fluid and electrolyte balance, 
maintenance of adequate caloric intake' 
prompt institution of mgh blood concentra 
tion of multiple antibiotics with the bnjadcst 
possible antibacterial spectrum and mainte- 
nance of this concentration until it is possible 
to determine the specific antibiotic for the 
infecting organism, at wbkfli time this sio^e 
antibiotic may be substituted, the use of 
antipyretic measures if fever is tnordinately 
high in Infanbi and children drainage of any 
obvious purulent focus, such as a furundo 
or crusted abroskm, which is not draining 
Many infants and children, foDmving the 


In the light of the present effoctivCM U 
antibiotics an excellent combination fcr 
broad-fpectrum covemge against the ttafity 
lococcus and streptococcus is eiythroraydn, 
oleandomycin or tetraclydne with chioaia- 
phenlcoL Fentcfllln is no longer the drag of 
choice because many strains rf stapbyloc^ 
are Insensitive to It and allergic reactkru to 
h may occur Erjihromydn should be gfrra 
in amounts of 30 to 40 mg. per kg. of body 
weight for twenty-four hmin, oleandoinytin 
tn amounts of 75 to 100 mg. per kg. of body 
wei^t, tetracycline In amounts « 100 mg, 
per kg. of body weight The dote of dilo- 
nunphenicol Is 75 to 100 mg. per kg. of body 
wd^t If there Is a history of prevlom tho 
apy with chlonimphenlcok this drug should 
not be used unlea there is a failure of dW- 


onset of osteomvelitii, will be dehydrated 
and have aadoiis. They may have severe 
anemia, with a low hemoglobin level and 
red cell count, as a result of destructivo ac- 
tivity of the bacteremia on the blood ocUi. 
If severe anemia is present transfusions may 
bo indkated. To combat and rectify dehvdia 
ttoQ and also supply part of the cakmc re 

r onent, glucose in amounts suitable to 
patients weight should be administered 
Intravenoasly Pofasxtum, u Indicated may 
be added to the intravenous fluid. If the child 
cannot take medication bv month, vitamin B 
and ascorbic add in a ppr o p riate dosage may 
be added to the intravenous fluid. As tm 
pnn’ement ocenn and the patient resumes 
oral Intake the Intravenous adminlstratioti of 
fluids may bo decreased or discontinued An 
adequate caloric intake with suffidect pro- 
tein content should be striven for Protein 
concentrates may be necessary to accomplbh 
this. 

Antibiotics roust be administered promptly 
and continuously if a hl^ blood conceotra 
tlon Is to be maintained. Because the Invad 
ing organism is usuallv not obtainable for typ- 
ing as to sensitiyity multi antibiotic therapy 
jbould be started as soon as possible to elh^ 
Date the possibility that resistant strains of 
boderia mav thrive. Even thoodi the infect 
ing may not be available for cul 

tnre and typing, the probabilities are 95 to 
06 per cent that the Invading organism is 
either Staphylococcus aureus ca a streptococ 
CCS. Unless there ts clinical evidence such as 
enteritis, which might implicate salmonelK 
or some otb« dinlcnl fart pointfag suipid 

coed and streptocoed. 


cnl response to a coroblnation of the other 
antibiotics. In the infant and young child, 
whose cooperation Is questionable, tad e%TB 
in the older severely ifl child, antibiotics are 
best given in a continuous intraverKXB drip. 

This tnteiblve multi antibiotic iba*?? 
iboold be continnod until Aere is defiate 
general fanprovement and a drop in fever 
which Nvill tmallv result after three or faor 
day* of treatment (Pig 140) If tie fafi* 
blood culture Is pciltivn, and an aatiUotic 
spedfle for the Inwtlng organism am Se de* 
lermlned, other antiblotla may be 
tinued and the spedfle antibiotic snbstftated 
In adeqiiate dosage. WTien the patient 
take Dcarrishmcnt and medication by 
IntravojcKii therapy should be discontinw 
and oral therapy instituted AntiWotic mg 
apy should be continued for at least thre* 
weeks after the patioits temperature Is oce 
mal to insure barteriostasis In the bony focat. 
If roentgenograms show any booe ledon, an 
tiblotlc therapy should be continued fo^ 
period of six weeks after the tempeiiture » 
become normaL ^Vh^Ie membranous col^ 
is not a common complication of antibiotic 
therapy In childrec, if It becomes neccsssiT 
to administer antibiotics for weeks it is well 
to administer an antifimgal druL eitbg aep” 
arately or in combination with toe antibiotic, 
to avoid moniliasis. , 

\Vben marked bn>erpyTexla Is a futu re rt 
the Illness, alcohol sponges and an anOm 
rctio drug, such as acetylsalicyUc add to ade- 
quate doses, should be used- 

Surgical treatment of a potifblo primary 
focus of infection has alroidy been 
tiooed. Any such focus should be 
prompt ana adequate diainagB. If during m® 
course of the m^col treatment of acute os 
-toomyelltls It is reasonably certain that tnge 
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b 1 collection of fmnl puj dlhcr nibpcri 
oteaDy or in the mcdulLxry enna! of the bone 
dalnife ihould be prompUj Instituted Sur 
jical (fratnage ihould he done with the pn 
bent nudcT appropriate onothata and, w l>cn 
pcariUe, with a lotimlqnct on tire cxtrcmll) 
» that a efcar bbodlcsi field ma\ bo ob- 
tiised The operation must furnish adequate 
ihrfaay and the incision should be pac^ked 
lili petrolitum gauze to Veep it open so 
liat it can granulate from the depths to the 
Kiftce. \Vhra surgical drainage Is performed 
k wrte bnrtalogCBOus osteomj’clitls the in 
cfdon ibooJd not be closed- At the tinM) of 
HTpiy the periosteum should bo lifted from 
the cortre d the bone only to the degree 
that fa neccsiaiy to permit rcmosul of enough 
tnia to produce adequate drainage Thcop- 
aith-e procedure should bo pbtined so tliat 
there b not wanton stripping of periosteum 
that DO unnccesiarj corter Is remos’cci 
Spntfaig of the joint abosT ar>d below the 
'^?®ith'e rite will gh-o added comfort In the 
P?*^™th‘e period This con be accorrv* 
by tneam of molded splints cost or 
The strew of an«th«ia and surgerv 
be placed on a patient who Is 
who has addosls or who has 
taemia. These coodltioiu can alwosi 


be rectified before the patient Is subjected to 
surgery At tlio time of llw irdtial surgical 
dniltuigo in tlto acute stage of the illness it is 
impossible to determine whether sequestra 
Uon Is f?)ing to result and, if It docs to what 
extent For tltcsc reasons, only enough bony 
cortex for adequate drainage should be re 
moved Even though pus is found in the soft 
tissue or immcdiatclv beneath the perios 
Icum, a vdndow ihould alwa\T be made 
through Uio cortex for drainage from the 
medullary canal 

The Intelligent application of both medical 
and surgical treatment and the proper timing 
of well planned surgery based on daily con 
plele etaminations of the patient, ^vill result 
in the quickest recovery from acute bematog 
cnous osteomyelitis Recurrence of the infec 
tion ar>d imfav'omble sequelae (Fig, 141) 
will bo reduced to a minimum by this pro- 
gram. 

A discussion of the prognosis of disease 
due to bacterial infection should take into 
account that what is true today mav be at 
x'oriance %vlth tlie past and may well not bold 
in the future The era of chemotheropy and 
antibiotic therapy in which w© rrow live bos 
rather effectively cocobated the many patho- 
genic bacteria which were so devastating to 
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Fig%tre 141 OnwhiK of rwotgvDOgnjn of «rat« 
hecmtogmcQj ortw nn yAtii tn tl>« &b^ of a two- 
yc«r-«id cJnld. pTom p < ad^juau n>«dks] treatnxiT t 
wn taatitated. tlnrrva- ao ebviout abacm ww fiot 
dnUaed iursK«S>' Sct£ tbe a n p u rtvg datnK-tioQ 
of booe. aequeatntvso tzkd patbiotogK fracture whl^ 
might have been as^dded by pr^pcrtv tzcned mr 
drainage. 


bumao tlijuw in the past With the pmagge 
of year* the balance of power bebveen ther 
apeude agesjti and the lavoirivenen aad to\ 
idty of pathogens mav shift ^VbeD this re- 
sults, the prognosii In acute hetrutogewnu 
orteomyehti* may be altered. 

Tc)da^ the nrognoil* tn acute beataloge 
oous 05te<nn>'elitl* varie* with several factor* 
the age of the patient at tlje time of oruct of 
the diWse the promptrwai of diagDOaa and 
the adequacy of treatment In iofenta oodor 
one ymr of ago acute hemotogenou* osteo- 
myelitij ha* some cncirtalit) The death rate 1* 
about 5 pCT cent In those who survive there 
i* a hl^ incidence of cTipplmg a* a result of 
grmv'th disturlsmcci resuktng from rapidit> 
Avith which the epiphyses are destrovod bv 
tafoctioa. Dfctcarep^cie* te «rrtremit\ length 
and aberrations in directicHial grmvth, such 
aJ genu valgum genu v^rum and radial de- 
viation of the hand, are ctmunon Dimiption 
of the hip Joint, with pathologic dkiocslion. 
Is also a relatively commoo condition result 

toe from «feora).tllU< to Jbe 

li cwcMted. a* loH * 

KqndM 'viU occur Hcstott.hly dl 


agDosi* in the fasfont is often \-erj late in be 
fog established In oao weD-studied *er^ of 
t\^‘e«ty five patients, only seven escaped de 
farmlty from eplphy-sial damage. In most ef 
those nee of deformit) diagnosis wts maA. 
fas the first seventy-two hcain of thefa fllDest 
The mortallt) nte in children m-er otw j-eii 
of age and fai theadolt is edraordinarOv W 
Death results in not more than 1 or 2 per 
cent of tho patients. When the diamtsfa fa 
ettsblijhed fai the first fortv-eight houn of 
htjne infection and treatment with sntihkitio 
is adequate and continued long enough, ■& 
per cent of the patients can be cqjec^ to 
cseperienco resolution of the fnflamcatioo tad 
rocovcT without surgical drainage of booe, 
with vCTj little residual change from the nor 
maJ bone demonstrable In subsequent roent 
genogrami An additional group pcriapi5to 
10 per cent, will recover but at a later date- 
from three to six tnoaths— end vvfll present t 
smaD seqaestruni which will require 
cej removal Complete recovrtv fa musIIt 
prompt after sequestrectomy Alaxit 5) pff 
cent of children will have an abscess wroch 
roqnires surgical drainage even tbc«|h dfa* 
iK»fa has b<^ early and Creatracmt adequale. 
A greater number of this groop will require t 
second operation for •equettrect(Xoy 
Although marled cpiphysisil dfaiurhaoce 
with abenration of grow^ fa leas frequent in 
patient* above the age of one vear thu> fa 
those younger it nill ocoar fa approximate^ 
10 per cent of patients. Dislocation of the ^ 
Joint doe* not occur unless the child fa de 
prived of medkul observation and btatmeot 
fa delayed Massive sequestration of the en- 
tire tb^ of a bone proctfetDy never oct ^ 
In patients of the younger ago group wbeo 
diagnosis Is prompt and treatniesit intefiigp^ 
andadequate. Multiple beme fod are uncom- 
mon also vrhen treatment fa prompt 

(q tho adult, after completion of gnTivts 
and epiphysial doture hernatogmous ateo- 
myelitis fa a raritv consequenth sUtfatia ^ 
gardlng mortality are not available but deota 
fa probably infrequent Deaths n Hch do oc- 
cur are lately in tho group of patienfa hav- 
ing rare cases of primary fulminating 
myelitis of the spine, or of a bone of the SiUit 
such as the mastoid process of tho 
bone. Death then results because of a 

*«pUc material into inaccewibloarfjos 

distinbaoce* do not occur in adultj and Jo^ 
dertructloD fa not common since the hyaufa* 
tion of ostciwiyelitfa in the adult doe* n« 
have the same predilecUoa for the cooi « 
bones u in the child. 
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CHRONIC HOIATOCENOUS rcpLico tJial uhlch as l>e<m lost b> sequestra 

OSTEOM\TLins (jnn It is iep.iralc<l from IIhj sequestrated 

Amte hcnutopcTKMis osleonntlllli occurs Iwne b> pranulatlon tissue and Is usuallj per 
fc vantng dfsrcoi of se\cTlt\ dependent on fomled with sinuses cnllcd cloacae to per 
tbf rrlattonshlp between Wnilencc of the In- «nll llic escape of piis. The nc^\ bone formed 
ftdkn and IkhI resistance To<ln\ althougli owr llic dend l>onc Is called Involucrum The 
nortpaliaitj with acute hcmatopcnoiisosteo- Inv'oliicnim ma\ and often docs form so tint 
meto rarfh enter the dironic stage \\l>cn It cnmcslici the sequestrum or entraps it 
fagnom fa eorlj and treatment adequate, ncmtmil of a sequestrum may require sac 
wfTtklen there arc a few ulw despite rificc of a portion of the Inv'olucrum This sc 
idflltnic c.ui) treatment, do not rect«Tr quence of sequestration Involucrum forma 
prenptlj’ but suffer a chronic phase of the tion naturall\ leads to cavities wdth rigid 
dacue, charactcriTcd b) pcrststcnl seques !>on\ walls which cannot collapse even after 
tntkn of bone and continuous drainage from tlic escape or renxmil of a sequestrum Non 


In the acute stage of hematogenous osleo- 
■ydttii, the purulent erudalc of Inllamma 
tin etteidj through the lu\enlan SN-stem 
■d art the eplpbjilal jimction bencatls the 
P®l^«nn to form aa abscess and strip tlie 
P®^®tann from the bone This is aceom 
pded by thrombosis of blood \‘ctscls which 
a kas of blood lupph to the calcified 
^erand trabecular bone of the mctaph\'sis 
portion of the bone do- 
« As the acuteness the proc 

^ patient gains domln.\nc« 
Cf tne bacteria, granulation tissue 

periosteum and in the 
canal about the devitallMd area of 
Tofa gmuiatlon tissue has mans osteo- 
or which remove bone When 
tfcn j ^ osteoclastic granula 
rty, i- the dead bone from 

^■1 1°®* the Junction of live and 

rsd fk. j ^tcr a sufficient pe- 

oit rrff f ^ ,h<Me fa actually separated and 
hone and Is ^mpletds 
toted frr^ ^Sramilatlon tissue, or seques 
Hence th 7 *ep- 
fa called a sequestrum. Tl.e 
ronndfti l * ^pi>ent of dead bone sur 
*th iWtfT ?f^^tion tissue In a cavlts 
(rtnrtW ^ cooducive to continuous 
“d reiull. h pmisfcnl 
'*»telv tntaTw”?^ 1® "^^^trum may ultl 
Ib^ ^ ^ exudate or ma\ 

*P'*rtii>on. conation of drainage and 

h of ^ deques 

Its dfasoluUnn or 

or y®®’ of 

aST ® never ocmir 

»*tedpeiSZ5‘^t.'™ ^ occurred, the ele 
because of Its osteogenetic 
^®P?™tive process (Fig 
"Qd aroiSi^ir^”’ periosteum 

fa form-j ^ devitallxed cortex, new 

^ lOTvtve. tS** '“Pp’' 

This new bone fa fonrodto 


collapsible cadtics arc a fertile ground for 
Ittcterial growth and of themselvei arc a 
cause of persistent drainage csTn though not 
lioiising a sequestrum 
The syTnptoms of the chronic phase of os 


Ineomplete^ 
eeporaied— . 


Sepomted. 

tfequeetrum 


Flffur« 142 Drmwinf of roenfgenosrm of 
«*i«uc^ge of cKteonoTlitfa of liaft of btnnera*, 
with chrtKilc itmiie*, tnvolucruin tad mateola 
wqnertro. ^ 
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teomyelitfj are few provided drainage is 
coQibuit and adecpiate, that Is provided the 
stmisej are open and permit exudate to e* 
cape. \Vhea a sinus closes so that exudate Is 
retained, pjto will result and all the signs of 
inflammation, consisting of swelling, load 
beat and elevation of temperature may fob 
krw Leukocytosis and anemia may occur If 
retained infection is not rellevod- 

A patient who has very extensive seques 
tratloQ involving all or most of the shaft of 
a long bone, wttn drainage whldi is adequate 
to prevent an acute reaction but inadequate 
to drain the involved area corapleteiy may 
show signs of chronic irdectioD The large 
focus of infection may produce elevsOon of 
temperature, s%veals, loss of ^ve^ght, weakness 
and general malaise and tbe patient may have 
pcTTlstent mKrocytic anemia, mild leiikocy 
tosis and elevation of the blood sedimentation 
rate Unrelieved chronic infection of this 
typo leads to cloudy s^veIl^ng of porenchy 
matous viscera and, if allowed to persist in 
definitely may resuH fa omvlold disease. The 
cloudy swelling of the parenchyma of the 
kidney may give rise to albumin and casts fa 
the ortne 

7^20 petieot fswBtiag chnxiJc d/alaing 
sinuses foUowlag hematogenoui osteomyelitis 
should be tubl^ed to a general phyTi(^ ex 
aznlnatkm to determine ms plrv4ic^ condl 
tion and to ascertata whether there it evi 
dene© of infection elsewhere. This fadlvld 
ual, befag a patient who at some time or 
otbCT has had ba c tere m ia, oiay have other 
sites fa which there have been metastatic foci 
He may have an infected genitourinary tract 
or an encapsulated pleural effusion, 'the fa 
itial source of bacteremia, such as an alveolar 


fle-tible steel probe or catheter may give viJ- 
uahlo inforroatioD. A snuD seouertrum ict*A 
the i-niy study will not dheJote n»y oka 
bo dfacovered by this means Small s eq uesit 
of this type con be felt with a probe and oc 
casionalty extracted from the sinus. Such sn 
examination also determines the dfrectioo ia 
which a cavity or sequestrum may extend fa 
relation to the mouth of tbe sinus Roentgen- 
ognunf made after the infection of i rilio- 
paque material, such as Uptodol, inserted 
into the sinus throu^ a cameter will gfre 
tofonnation about the architecture of the 
problem which £i not evident in conventlonti 
X r^ films. 

Too object of treatment of tbe clirooic 
sfage of hematogenous osteomyelitis Is to 
tenninate drainage fr o m sinuses by restoring 
tbe bone to as nearly a nonnai state ii poef 
bJo. This is acompHs bed by the following pro- 
cedures reroovij of sequestra, preservstioo 
of tbe involucrum, oblfteration of all doo- 
collapsible cavities with rigid waili in tbe 
bone fa order that they may fiU from the bot 
torn xvlth healthy tissue, and obtaining good 
soft tissue ctnr^ge for the involved booe. 
Antibiotics have their place fa accomph sh fag 
this cod bat do aatiWoticf can re mc ^ **" 
questia or oblitanto ooocolbpsible cavities 
To use tbem to accomplish this not oclv 
wastes good drugs, but unneceowily depJeia 
the mtients resotures and xx-aites hls tin>e 
Antihlodcs are neverthelen a valuable ad 
fuDCt in the treatment of this stage of tbe 
disease. Tbeir function is to work in coo- 
junction with fatefligent well-pIanDed snr 
gery They should bo used preoperaUvefr for 
a snort time to protect the patiait agslmt 
dissemination of fccterls inewent to the rur 


abscess or badly Infected tonsil may still be 
present Tbe condition of the genitourfanry 
tract, the cardiovascular system and tbe longs 
shonid be evaluated Chronic infection may 
produce severe depletion of tbe red cefli. 
Bie hemoglobin and tbe plasma protein 
which xv^d falerfcre with wound healing 
under tbe most favorable circumstances. 

Complete and thorough x ray study oF the 
invol^ bone should be made X rav films 
ibouid bo exposed to at least tivo pknai at 
right angles to each other Oblique piojec 
tlons nwy be Indicated when conventiona] 
anteroposterior and lateral views do not give 
tbe desired infonnatloij. If there is very 
dPose. extensive favolucrtnn, ft may be desir 
able to tale films with an inaeased degree trf 
to [Xtortnto tho InvohK:n.m «»d 

rinu, bv toKrttoo of o 


gery they should bo used fa the postopo* 
tfve period to hold fa cbed any Increase fa 
vtruksic© the bacteria may gain at that tlm* 
After tbe operativo site presents no etideoce 
of fafectiem and the patient shows no s^ 
temfc signs of It, these drugs have sCTved 
their purpose. 

Op«tioa fa the chronic phase of bematog 
enous ostcomyelitii shcmld be deferred nnm 
a reasonable estimate of the amount of bw 
that may sequestrate can be made. OperBooii 
does not ne^ to be deferred until sequ^*' 
tion If complete, as this may lead to 
Invnlldiiin. Good roentgenc^grams, P™P®Y 
Intorpreted, will oudfae the extent or devitar 
i«d txme kms before the sequestrom Is ct^ 
pletely aeparatei At this time wbec 
bone is exposed, a definite deraanstfon ^ 
be seen The dead bone appean 
and the live bone pint and o e.1* on etched 
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tie or grOONf bct\n?cn the tut) arras At tl)c 
ttoe erf mxgtT} as lUlIc attacluxl periosteum 
1] ii rtqui^ lo accompllsli the proper tt 
pHOrt «* 5 uH be lifted Unnccessart ilrip- 
fffii of periosteum from tlic cortet ma\ lead 
teftiTtW dc^ilalf2alIon of bone and pro* 
pmf\c sequestration- In)t)lucn)m ma\ lm*c 
to be lioiflced to free a sequestrum ulifd) Is 
facarcented in Its meshes Tliis ilwuld be 
licoewUli ts Utile sacrifice of tl)c ne%\ Ixme 
B ptHiibJe ■Utcr the rciiKnal of all sequestm 
ny a\it\ uilh rigid walls and undercut 


slielWng or roofing edges should bo oblller 
alcd so that tltcrc Is a gentle slojic from the 
stiperficial edge of the bone into the bottom 
of tlic ca^it> A uTll-sculplured cavdt) can be 
complctclv filled from me bottom b> blood 
clot, whltd) graduall) hrms to fibrous tissue, 
thus obliterating dead space. Cavldci in 
bones svlUch arc ufll cos'ered bv muscle 
can be filled bv judllng vascular muscle flaps 
dircctlv into llxm NNTricn the Infected bone 
presents multiple-roofed cavities rather than 
a single cnvltv the removal of bone should 
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be planned to that all or several tmall cavl 
tie* are converted into the fmvert possible 
large eienterated areas 
After removal of sequestra and creation of 
a bony ca\’lt>’ which has no overhangfag 
roofing edge* or noncoHapiblo tunnel* the 
dedrion mutt bo made whether to cloie the 
foft tissues over the bone or to place a petro- 
latum pad. in the wide-open wouna and 
pennit the cavity to granokte from the bol 
tom to tlie turftico Tnl* is a decision whldi 
require* experience and Judgment By and 
large, it is ^er to leave the cavity open for 
drainage However in certain selected cases 
more rapid convalescence may be effected by 
immediate closure of the woond. Certain 
principles to follow fa makfag this dediioo 
may be suggested An area ertrenicly con 


tnal operations foredoomed to ftflure. How 
wer amputation should not bo resorted to 
until at least one attempt has been rivtA^ to 
terminate drainage b) surgery rvbkh will 
rire an accurate fajow ledge ra the rtahu erf 
the bone With prompt, aaeqrate and fartrfB- 
gent treatment of the acute phase of benB- 
togenous osteomyelitis amputatloQ ti be 
coming less frequent than it was f onaerly 

OSTEOMVELmS DUE TO DULECT 
CONTAMINATION 

Osteomyelitis due to direct contan^aatfco 
U a irippuratlve fafoctioc \vfalch results from 
the direct introduction of pathogenic bacteri* 
into a localized area of bo^ Its dmislopoaii 
necessitates a breoX fa the soft tissues cover 


tamfaated by much grots pus is safer when 
left open The soft tis*ues must be adequate 
vrall N-aicukrlzed, fleiible and mart fall 
easily into the cavity It is futile to obiltcrale 
a cavity with inflexible avascular scar Con 
sequentlv immediate desure ihcmkf be re- 
stricted to those bones svell covered by good 


masde It is rarely applicable to the sub 
taneom area of the tibia, where chnmic oste- 
ornyelitis so frequently occurs 


After completion of the operation the ex 
tremity ihcniJd be Immobilize in a splint or 
cast to fasore phvsiolofac rest When the fa 
dskm has bem dosed prlmarilv this Im 
mobilization should be oentfaued until It is 
scumdly healed. When it has been left open, 
the tue of the cast should be continaed until 
healthy granolations approach the surface 
of the wound. The dressfagi and casts ma y 
be changed at intervals so that odoa brom 
drainage do not become offensive 


The progncnii for fee termination of dndn 
age ana the re s t ora tion of good function de- 
pends on the eatient of the pathologic process 
present and on fee degree to which the in 
volved bone has become sclerotic and avas 
ailar (Fig 143) Generally the prognoris is 
good and roost cases of chzWc osteoraycUtU 
can be terminated with cessation of drsilnago 


fag the bone Unliie hematogencus osteo- 
myelitis the bacteria are not brought to the 
bone through the blood stnaun aM lodged 
fa areas of sluggiih circulation. True bte 
teremia may result, but nben this does occur 
fee bacteria gain access to the drcolatfao tod 
are fed to it from th« localized osteoimTlitit 
or concomitant infectfan of soft Usiw emel 
oping tho area of booe Infection. The pshent 
suffering ortecnn-elitii dae to dir^ 
contaminatioo rosy and often does show the 
syrtemic signs of tafection. 

The conicnooest cause of otteomyellfe 
to direct contamination is a compound 
fare, in which fee broVon bone emerges 
through the slda or the *oft tissue cover lag 
fee fractme is perforated or crushed. There 
eye other esuses sneh as contamination 
susgica] operations infection from njetaS*: 
tppuaoces used for sVrietal traction and fa" 
ternal fiiatiou, such as Urschner wire, 
nmnn pin, bone plates screws and 
rods fOT intramedullary fixation of bones w 
perfcxrattag wounds. A perforating wound^ 


dom resulti fa osteomyeiltfi unless fee periot- 
teuro or the cortex of the bone or both *r® 
disrupted. Intact bone covered by 
teum, bos great rexistanco to 
teria, a nonnal bone may even bo bathed to 
a largo active soft tissno abscess for * 
time without being invaded by iKctena. 


and restoration of a good extremity Wboo 
much lvTHy-Jil.c avascular bone is pre s e n t and 
large sognarats of soft tissue have been re- 
traced by avascular scar dosuie is sometime* 
topossfbie becBoie of the dimtaiibed ability 


Bone surrounded by on abscess may 
deminarallzed and lose radiographic dei»^ 
•a a result of tho inactivity of thejpatieot ^ 
local tocreose In ctrculotion. Thl* 


of ^ tone to resist bacterial tavaslon. At 
other time, the artWtecW p^St™ tmte 


local increase In tajcuitujuu. ^ , 

graphic change ihoold not bo miiinttxprw^ 
as clue to osteomyelitis The exception to u® 

-. ..<• , • Crwr^n. 


it impoBlblo to erad^ nottmlUmlHr rigid 
™vitia^liw“l Mtlfcrilig with con 


cavitin without iMcnciuis 'v.u. 

OccMtootOly under ruch drenm 
Mfremitv is ludi 


““2:. of ^ criicmity U Indl 

beS ptofenilc to multii& iDcficc 


occuTi fa the distal phalanges of the fin^rs- 
In the pulp of the finger, there eiistJ 
tomlc arrangement found ncnvbere *bo fa tw 
body A irrmTi nf Js cocosed to 



1125 


Acute am) CiinoMC Infections of Bones and Joints 


m om-fcUfnR dosed space TIh? Idood nip- 
jiy to the area b \-ulncral)lo to pressure so 
tint jucfbng and edema v.i]\ produce Isclvc 
nij «nd Dccrab of tivc bon\ pnalanx. Sultsc 
q«iit to r»ccros[s tlrc plolanx Is caiils fn 
aded bj bacterli Tlib If tlvc scfrucncc of 
fvrnh in a fdon of the distal dosed space of 
the tnscr when dralnapo Ii delayed 
■Hie mihologic anatom) of ostcom>‘clItIs 
daetoQjrrct contamination is dlffcrtnl from 
tiat of bcniatogcnous osteomjditb Tfjo 
jalliologj’ of the former \*arles with both the 
fiosatfve factor of the Infection and sdth tlic 
base In s\hfch it Is locatcsl Tl>c prindpal 
iffcTcoces arc, first that the bacteria arc rwt 
boDj fed to the Infected area from the dr 
ahtico, second, there Is not an cTp.mdlng 
in* of Infection within a rigid lecture 
«!ddi most burrow Its was to drainage b> 
<lstnKtioo of boTw and dcsatlon ar>d rupture 
of periosteum, slnco the crudatc bcaiuie 
t< the pathogerwib of the disease, has easier 
to eitorior draJoage through the clan 
■dbr which die infection ssos Introduced 
®tni, i]i®e b not the saroc tcrwicncN to ex 
tiffomborij of blood vessels and de- 
of bone. 

The pathobgic anatom) varies Id degree 
™alnrt splth the factors and condition 
op to the Implantation of the bac 
lowteomyelltb due to direct ccratami 
rwoJts from a compound free 
“rt. the most common cause, cot^ttom ina> 
from B small p^oration of the 
. estensive laceration and hruls 

the overivlng muscles and ildn The 
nov be broken Into only tssx) major 
poeiti little stripping of periosteum 
be eitenslvefy comminuted into 
rf^fragroents. The periosteum mav be 
and kceraled In the latter 


some bone may be deprived 
vascular supply More bone, 
W ^ totally deprived of blood, may 
sascukr supply compromised Bac 
^ im^ced Into such a locus may be 


tronpU * “ iw--u3 may oc 

to a s^e of submiiJion if bodily re- 
(antibiotics) 


troT*Tv™_xt “cip ^anaoioncsi 

to the Infected site. Or 
may multiply and suppuration 
^^^oyodent to a grkter or lesser degree 
koc^ ^ bwtily defenses and viru 

cf emdate traveli along lines 

tfrouffh its way out 

ttmo channels by which the bac 
^ ha>-e not 

•Eb ft ^ tightly Even though draln- 

jKjgjjP^P’pPtl) estabmhed and the exudate 
cKape. devitalized bone with a 


deflcienl blood supply cannot entirely rid It 
self of bacteria and in Itsdf acts os a foreign 
body to perpetuate exudation. In the pres 
ence of desitalizcd bone even after the viru 
Icnce of invading bacteria has been neutral 
bed drulnagc tends to continue as granula 
lion tissue conics on Its efforts to dissolve 
dead l)onc Consoqucnllv chronic draining 
sinuses rcsiilt New bone ma) form around 
the dead bone and tralon of the fracture may 
result or reparntivo osteogenesis may be In 
tcmipicd and only flbrotu tmion or esm non 
union of the fracture ma) occur 

Wlien ostcomvclitls results from the en 
tninco of bacteria with wires or pins used for 
transfixing the slreleton, the sequence of 
events is the same, but because thtro Is little 
or no dexitalLeed bone, the manifestations 
are milder Pins for traction are placed 
through on area of cancellous or trabecular 
bone such os the lower end of the femur up- 
per tibia or os caJeis (Fig. 144) The organ 
isms multipl) In the cancellous bone and pro- 
duce necrosis of the trabecular bone to varj 
iog de^-ccs, with or without the formation of 
o sequestrum. Fortunatel) spontaneous 
drainage results easily and earl) along the 
pin tract and Is focilltated by removal of the 
pin No great intraossemu pressure is estab- 
lished and thrombosis of x'esseb is not ex 
tensive little bone is de*tro>*ed. The end re 
suit is often a small ncmconapslble caxity 
with rigid walls which homes grannlatioti 
tissue and a small sequestrum. The small 
opening through the rigid cortex provides in 
adeqiute drainage for the abscess and a 
chronic slnns results The abscess Is anal 
ogous mechanically' to a compression cham- 
ber At other times a small ring-shaped piece 
of bon) cortex will sequestrate about the pin 
where It perforates and grips the cortex. The 
ring sequestrum acta as a foreign body and 
drainage continues until It Is removed 
When Infection complicates the insertion 
of a large metallic rod Into the medullarv 
canal of a long bone, tbe indication for the 
intramedullary rod is practicallv alumi to 
Immobilize a fracture The area immediately 
adjacent to the fracture site is tbe roost trau 
matized and, because of this tbe most de- 
ficient in circulation. At this site, tbe least re 
listance is offered to the multiplication of 
bacteria. Fortunately this is tbe site at which 
cxndate can most easily escape into the soft 
tissues. The Inflammatory process generally 
localizes Itself at tbe site (rf fracture. How 
ever the nbsrrss or granuloma often extendi 
a consldeiahle distance up and down from 
the fracture site In the medullary f^tml arxi 
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Firur* 1*4 Dr»wlng erf iTKOtsn»o®nLtn of o«teo- 
cf Imaf wi* l*rBe itsirwrtram. tuvofacram 
and infected Kserw e^ueanek temWag trooi db«ct 
ThlJ fonewed open redviettoo end 
faHsTMl asatkn of » ci*cd frtetare. 


infection may ipreeuJ the enUro roed 

nflgry canal After the *>-itemlc aspect of the 
tnferfkm has mbstdod, the presence of H» 
nirtaDic fordgii bodv teii to adl forth «. 

tjiaaramatoiy i«oUon to tho i^ullAiy ^ 
^ the foTOrttto of » gnmulonrt M.d locu 

btod .blceH. Scqoo»toth>° iJ otdtonriiy con- 
1}^ area in proxfanlty to the ftacture. 

fnrtrfffo body Ii rcroovod The jam* 
screws and pdatei A gran 
^ ^ about them and tnf U mtm 

^ronototodtotlrtUCA 


Treatment of osleomyelltU dae to direct 
contamination involve* two pbai« ptopby 
laffHp measures and treatinent of eitahHiW 
d iffuse The greatest opportunity to ptwert 
tofectioo of bone preaeot* it«Af in the man- 
agement of compewmd fractures. Sneh a fac 
tore is an emergency of the hMiert degree 
and definitive treatment should be rendered 
as soon as a patients general txioditko wiS 
permit the use of anothesia. Debridement 
must bo polnstflldng and thorough and fa- 
temal fixation should be avoided if ponfldc. 
Great Judgment must be used in maldDg the 
decision to convert a compound factara to 
a ilmpl© fracture by primary dowie «t 
time of initial debridement. Qonire ibc^ 
Dot be done if there is any lack of good 
tissues which \voujd be put under toukc by 
snhire If the locale extent of 
poiot to a high probability of infectioc, the 
fractore should be drained through the 
wound and a delayed secondary (doture 
should be substituted for wimarv do^ 
Broad-apectrure antibiotics should be adnBn- 
istered prempUv in adequate dongc. 

In elective clean surgery the ildo m J* 
area of Indsloo and In the Ito© of lynjpta® 
drainage roust be absolotely free of ^ 
blance of infection. Tiunei most be baw^ 
with gcDtleiie*i during o^ttooto 
unnecojary trauma. Good bemostaii* 
be effected and die soft tisrue* must Dev« » 
approximated under any tension. 

To avoid bacterial contamioatim oi 
In the use of pin* and appliance* for 
transfixion, the same requhemrati 
perfection ore necessary os In dam 

Pins fwsldetal fixation and tr^ 

which Bitnid out of the sldn *h^ ^ ® 

applied and the dressing so 

carrying out their function tb^ 

mitted to slid© back ax^ 

bone Dressing* should be 

orating room, should be se^ 

not be changed until the pin* 

Constant dmnge of dressings 

tomination. The use of 

be necessary for ikdetel trarufixioa in do*«. 

**’b^'^wtanco* of established 

due to direct cooUratnattoo j«, 

potmd fractures. If a comwxi^ ood 

Ken dosed primarily 

the wound must be obsm-ed 

any evideoce of developing taf*^ 

first sign of infection, stitd« siw^ ^ " 

raovooto permit drainage of em 

simple procedure will often j— tnatre 

terU fr^gaining a foothold ^ drai«ff» 
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BOJt be promp<l> CTilturctI nml llio jcn^l 
tn*- of orpanUnu to dnipi dclcrnifnctl »o 
tint tbe most cffcctUf nnliblolfa con bo xijcd 
Odcc there fa definite c\'idmcc of Iwnc in 
fcrtjoD, adequate drainage miut bo main 
faW d to that there U no retention of (ixn 
date. If the condition becomes clironic and 
I dnaihig limu continues, certain prindplei 
ihaJd be fofknmL 

Adequate time shcaild elapse bctu-ccn the 
fafecticB tnd am dcfinllK*© surgery lo that 
the rtent of bone InN’ob'omcnl cim l>c do- 
tenniDcd ind, when a fracture Is present to 
pennft the formation of sufficient invailucnim 
»calka to gl\T some stablllt) to the fructuro 
cte. Ai a this requires nlr>ct> to 120 
dm tnd can bo demonstrated in good x ray 
F^rtnres. Qlnkal examination wdll determine 
tic rohdity of the fracture, 

Affnwiate ss-stemlc tlverap) should be 
b*®Dtra to that humoral conditions ore con 
to wound healing, Transfusloni and 
^protefa inlale maj b« Indicated nrkir to 
surgery so that the wound Itcallng 
be at a high potcnliaL 
A^o^te antibiotic therapx iltould be 
~*tedlweDty*foar hours prior to defini 
®*®gay and continued as long postop* 
M fa ladicatod In the condftfon of 
** pohent and wound 

hme of surgery all sequertrated or 
sequestrating bone should bo re- 
waving no ibdvlng or roofing edges 
fop infection. 

A^tnd all foreign metal v, hlch may bo in 
oe area ibould be removed 

fl ihui created can be obliterated 
'^'^sculartzed connective Us 
effected, this ibould be done, 
ali> * vaicular soft tissue fa iwt avail 
svtikvj facbemic scar tissue fa 

dw bone cavity should bo left 
wl^ petrolatum gauze and per 
granulate from the dep^ to the 

rest of the wound should be 

ibeJv >w ibne postopera 

l^^inunob^g the lofat above and 
la ^ ® or splint 

ihe drainage from oste 
Dale iTv»» contamination will tennl 

In a reasonable time if 
fa maintained and the in- 
cr ^ *emltfve to an antibiotic 

This, of course, 
''di® there are conditions of 
“?“»Ilaprible cnvltiei with 
Even ^ tissue cover 

_ ddrtcriou, dtaa 


tfons nre present tbo drainage resulting from 
(Mtcomjwitfa duo to direct contamination can 
Ihj terminated If sound nirglcal principles arc 
follovvctl It may at times Iw necessary to 
have prepared a good pedicle ihln graft for 
iiso (n tlio final closure to accomplish a satis- 
factory end result 

Wlvcn oslcomyclltls Is associated with a 
compound fracture tbo fracture nuv foil to 
unite Infection Is the cormrxmest cause of 
nonunion and bone defects In patients with 
large bone defects and nonunion bone graft 
Ing ma\ bo required to produce union Bone 
grafting procedures In a previously Infected 
operative field ore many times complicated 
by recurrence of the Infection and Wluro of 
the bone graft This fa especially true If there 
Itos boon aricmlv’c scarring so that bone 
grafts cannot bo siuroundea by well vascu 
larizod musde and covered with soft flexible 
skin Because of the ^uro of union of the 
bone with a large hiatus after osteomyelJtfa 
due lo direct contamination, some extremities 
will require amputation despite the fact that 
the dralnogo from the Initial osteomyelitis 
can be terminated 

pyOCENlC INFECTION OF JOINTS 

The term “pyogenic infection of a Joint” 
means the invo^n of a Joint by pathogenic 
bacteria which induce a suppurative reaction 
lo the tissues of a joint Suppuration in a joint 
fa also termed “pyarthrosls^ and Is sometimes 
referred to as empyema of a joint Most joint 
diseases arc the result of nonspecific nonbec 
terla] Insults rather that bacterial Invimion 
However the effect of suppuration in a joint 
fa so rapidly destructi\“e to the tissues com- 
prising the mechanism of the Joint that it fa 
imperative to recognize promptly and treat 
adequately a pyogenic joint if function fa to 
be preserved- Treatment of roost of the non 
bacterial joint affections fa not specific and 
the destruction of tissues fa less precipitous 
than It fa in a suppurative JoinL Consequently 
the necessity for prompt and efficacious 
treatment fa not so demanding 

Acute pyogenic Infection of a Joint fa un- 
common Sudi infections re pr esent less than 
2 per cent of all joint disease. The condition 
fa more frequmt in Infants and children than 
in adults It is also more frequent In males 
than in females The hip and knee are the 
Joints most freqoently Involved- Bacterial in- 
vasion of joints may occur by three routa 
hematogenous infection, direct extension and 
direct contaminatioa. 

The infection may be hanatogenoai, in 
whldi case the bacteria are carr^ to the 
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foint and implanted in the joint tissuo by the 
□lood ftraim from a rite of infection cUe- 
Tvhcrc in the body This mode of infection 
neccsritatej bacteremia- 


In direct extenrion of infection a mppura 
Hve focus immediately adjacent to the joint 
riipturej into the Joint cavity implanting 
pathogenic bacteria which activate an in 
flam/natory reaction In the joint tiiruef This 
Cause of Joint infection is most often toon os 
a complication of osteomyelitis In certain lo- 
cations, particularly in the upper femur the 
initial focus of otteomyelltls may be within 
the capsule of the joint. Consequently when 
the bone abscess escapes the confines of the 
Cortex and periostemn, it empties bacteria di 
rectlv into the joint 

A joint may become infected by direct 
Contamination This may result from on ac 
ddental wound with direct implantation of 
pathogenic organisms or foreign material into 
a joint cavity An infection may also be 
Caused by diagnostic or therapeutic para 
centesis of a joint With the increasing use of 
iatra-crtlctilar injection of therapeutic agents 
in the treafrnest of noaspedfic Joint disease, 
this may more often be a cause of direct con 
tamlnation of a Joint Strict asepsis must be 
ob se rve d In Joint osplratioos or Injections to 
avoid contHmlnadon- 

Tbe bacteria nxtst frequently found in a 
suppurative Infection of a Joint are the staph 
ylococcus and streptococcus Sonw type of 
these two organisms is the cause of 99 per 
cent of pyogenic Joint infections. Coaococ 
ous, pneumococcos, meningococcus. £scA 
ttridikj coil or ShlgeUa dysenierfcje is found 
occasional^ to be the etiologic organism In 
on infected Joint 

A joint is made up of two or more bones, 
bound together at their cartilage-c o vered 
ends by a sheath of dense connective tissue 
This sheath of dense connective tissue Is at 
tached to the bones and constructed In such 


a way that it produces stability of the op- 
posea cartilage-covered ends of Ibe bones 
and yet permlti mobility The toner suifrice 
of the intra-orticular portkm of the connec 
tive tissne copsule is lined by a spedallied 
tissue termed “symovlal roembnme creating 
a eJos^ cavity (Fig- 145) The fyoovial 
membrane U connective tissue which h mod 
Ifled in structure and function Through the 
membrane, a fluid dialyies ^ en 
tm tl» loint to 

Hbge on the of Uio bo^ Tbo .petjl 

SXiviiovtil mombTOMi produce mucin 
to the 

STlncreme. the vbcority of the cvnovtal 


Diagram of Slnjcture 
of Joint 



fluid within the Joint The lymovisl fluid, et 
copt for the odditicni of moedn, Is i dialpate 
of plasma. 'Tlte mudn is a prodnet of the 
specialized function of the synen’id ni«D- 
bmne. The connective tissue capsule and to 
inner surface the synovial membnne, ^ 
richly supplied with capJlariei and bkwl 
and have extensive po\>‘en of rcgeneratloa 
The articular cartilage bowrver is a tissoe 
which is scantv in ceils and has a very poor 
blood supply As a consequence o Aci^ 
cartilage rm little or no porver of rtgeaq^ 
tion. Articular cartilage which is damaf^ 
or destroyed by any insult i* uot regeDesatedj 
but is replaced bv scar tissue Since synovW 
fluid is a dialysate of plasma substances^ 
the blood may enter a Joint by crossing th® 
synovial merabiane in tlie lynmiil fluid. 
teria, antibodies, chemicals and drugs ali d® 
this but are found in synovdal fluid in » 
slightly hrwer coocentmtion than In the 
plwma 

The synovial membrane is 
ceptible to the lodgment of organisms 
bacteremia is present ^Vhal patbogenlctac 
tcria ore deposited In a synovial 
tho outcome as in any fnfe^on, is 
on the balance behveen the virulence ana 
mimber of organisms and the local 
of the tissue as well os the general rta coao 
of the host Vague joint pains of mild dc>^ 
are common \rith many infections. Tb^ 
arthralgic pains are not “d by oo- 
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tmible clinical chancn In tlw painful Joint* 
bit fi fa pfofcablo that llicn rqircw*nt tlw 
bljjDnit of a inuH niimlxT of Iwirtcria In 
ie membrane wlilch are qnicklj 

innocuous b> bent mlilancc WIjch 
the piihogciik orpanbms friln ascendancy 
h-pCTcmk and iwclUnR of IIh? lyTyoslil mem 
bme tre rapidly produced PolyToorplKinii 
dear leaVDCjlci conpert the area of inflim 
nalioa Tbc synovial Uohic thJclcns arxl bo* 
ones covered yrith cruwlc Tlverc Is in 
eased production of ij’novlal fluid whtcb 
•cnuDolatcs in the space wlUch mdenc* tlie 
■ticulir cartilage on the bone ends In IIkj 
wnial Joint, onlv enough *yT>ovial fluid Is 
ptacul ti» prodnee a film of y^lscosc fluid for 
the smooth sliding of bone ends Normal 
nwial fluid has few nucleated cells and 
« Pffcentage of leuloGjIcs is extremely 
^ bebg fr^ 5 to 8 per cent of tlw total 
The mnein content of normal sj'noyial 
a^fa hijdi. Wth the abrwnnal conditions 
result from tnflammallon of the fyTK>- 
^ membrane there Is a marked outpour 
^ w lenkDCvtej and of bacteria Into Uio 
•Jwdd fitiid. The Increaicd (nlra-articulor 
*pd lu-dling of the s^moydal mem* 
the Dormal resorption of f>*no* 
As a result of these ebamges con* 
pressure maj be built up in the 
J*®*vlty by the exiiiile. Ln Qd\'nnced In 
the entire lurface of the rvnovtal 
my be covered b) a UiIcC Sbro- 
exodate and clots of Ubrln may femn 
h fluid, \vhich, because of 
°?P^fr^bon of leukocytes may ap- 
>fi1 The cell count of nor 

T cTtS ^ 

from about 6 to 8 per cent are 
tmt fn a pyogenic Joint tbc ab- 
ftli contain over 100 

jjjv L P? “d 90 per cent of these ccUs 
y, ^lymorphonuclear leukocytes, 
artcular cartilage which is a tissue 
Tina ,- “'I ® sparse blood sup- 

'f pathologic chajiges as a resiilt 

in abnormal Joint fluid. As 
fluid dlifale- 
a proteolytic enryme 
*ei , articular cartilage. The 

digestion of artievd^ carti- 
®uicrv contact If the In flam 

thodjotme 
caitflago mav be tuperfldij 
negligible im- 
fluictlon. Hmvevei if an 
“wSiTSL*!' cxintent continues 

t)^lgest?d throng to the imderfv 


Inp Ixmt ond undcrmlnwl so tlmt piece* of 
vary Ing *lzc flake off 

Ai the vlnilcncc of the Invading organism 
I* oycrcomc by the rcilstancc of the host the 
necumubtion of the high leukocyllc *vnovlaI 
fluid decreases and tnc fluid Is absorbed, 
Cmnulatlon tissue, yylilch Is formed In the 
areas of damaged and dcitroycd lynovlal 
fncm!>ranc and articular cartilage Is gradu 
all) transformed to fibrous tissue. The gnmu 
latkm (issue formed in a Joint after damage 
to Its normal tissues Is called nannus Tbc ^ 
grcc of recovery of a Joint tfoixmds on hoyv 
severe tl>o Inltlrd Infection has been and hoiv 
long the products of exudation havT been 
permitted to art in the joint cavity When 
only a small portion of tho symovial membrane 
Itts Iwcn necrotized tbc joint mav return al 
most to normal If there has been extensive 
Ivsls of an articular cartilage, fibrous bands 
may groy\ betwiwn contacting surfeces form 
adhcsiom and markcdlv llmll function of the 
Joint If articular cartilage is digested through 
to underlying bone, an osseous bridge may 
unite tbc bone ends making up the Joint and 
produce bony onk-vlosis. 

The symptorns associated n-ith a pyogenic 
Joint in/ection arc the general lymptomi of 
Infection and the local syTnptoms In the Joint 
involved When a pyogenic Joint I* the prime 
nrutnlfeartation of tlw bocteTemla^ the onset 
^vilJ yiary xvith the virulence of the invading 
boctena. Malaise Is a general rule. The oraet 
may be initiated with a mild febrile rise of 
from 1 to 2 C or it may be marked by severe 
hyperpyrexia and a chill, the temperature 
riling as high as 40 or 41 C There may be 
coocomJtant dehydration and addosls ac 
companled b\ vomiting This is more com- 
mon In the child than in tbc adult and per 
sists until fluid and clectolyte requiiements 
are satisfied. The infected Joint Itself cause* 
pain which, in the first few hours or the first 
day mav be mild and aggravated cmly by mo- 
tion but soon become* so severe that the 
patient doe* everything possible to maintain 
the Joint Immobile and reients the slightest 
Jar of the bed. When a Joint become* In 
fected during the course of a systemic dli 
case associated with bacteremia, such as 
pneumonia, meningitis, meningococcemla or 
badilnry dysentery the genCToI symptoms 
of the orlgiDal liln^ may predominate. The 
only additional symptom will be pnln fn the 
involved joint However if the Joint become* 
involved after Immovement in the initial dis 
eaie has occurretl, there may be a sharp rite 
of a falling temperature and a recurrcDCe of 
general malaise 
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The earliert ilgni of q joint tofectioo are, 
fiiTt, tcndemeo to palpotloQ In the joint line 
and, leamd, reitrlction of the Donnal nmgo 
of motion. Tendcmen to pretjure fn the joint 
linei whoB they are palpable wiD often bo 
prexent voy early even beforo there Ii any 
evidence of an eflurlon or iweUlng about the 
joint Rertriction in the normal range of mo* 
tion, perbcukrly a Ion of the lart few do* 
greei of extenrion of a joint b also on early 
dgn and precede* the appearance of iwdllng 
or Joint effoslon. Ai an Infection progrenot, 
restriction of motion Incrcaies rajrtdly and ia 
accompanied by involuntary miucle ipoim 
which is a protective mechanirm to xpUnt 
the joint in the mort comfortable poiltion. 
With an infection of the ankle joint the foot 
will be held by muido tpaim In a poritkra 
of plantar flezioD the knee when infected 
will bo held in a position of Hodon Muscle 
il»sm about the hip in acute Infections leads 
to a position of flexion, abduction aod cx 
ternal rotation. In the upper extremity a 
finger wiD be held flexed, tbe wrlrt will bo 
held In palmar Bexian tbe elbow will bo 
flexed, ai^ with an acntely infected shoulder 
the onn will be held adducted against tbe 
thorax by muscle spasm. Any attempt to alter 
these potions of pmtocti^ mosae spasm 
abniptly evoke* Increased mosde spasm and 
produces severe poim Effusion ann increase 
in synovial fluid, %vlth distention and swelling 
of tnc joint, occur relatively early in pyogenic 
infections of joints The effusion may be 
small in quantity If reslstacice to the Invading 
organism is good. In superficial joints which 
are not covered by bulky moidei tboeffusfon 
can bo seen and palpated. Herwever in the 
hip, shoulder and joints of tbe spine, which 
are heavily covered by largo nmscles, this Is 
not possible. Local heat also accompanies tbe 
effusion Into tbe joint, but may not bo hn 
pressivo wben the patient has a general febrile 
reaction. Redneo of tbe skin is r>ot a common 
accompaniment of pyogenic joint infections 
Variations of intensity of the ss’roptoms 
and signs of an acute suppurative inbscOon of 
a joint may occur in on infant prior to the 
tge of one year Generally however the 
jymptotQj and signs are less pronounced, ns 
the Infants Incompletely developed nervous 
gyttem modifle* pain and decreases musde 

*^\^th recent advances In tbe tberaiw of 
rheumatoid arthritis, there ^e^rl^an- 
ffTooD of patients in ^rbo^] the slgni 

with nraWpJo 
dto«e .vto im; nxcivtog 


temlcally the antiphlogistic hormooe, ACTH 
or cortisone or any of tbe modiflcatlora, om 
a long period, are in a nonrcactive coodiben 
as for as the manifestations of an acutely In- 
fected joint are concerned Became oi the 
already well-established rbeninatedd diieua, 
any aggravations of symptoms In a joint or 
any Increased swelling al^t a joint h Ukeb 
to be dismissed casuSlv by tbe patient tad 
the doctor Long-sustaioed hormone theripj' 
abolishe* or delays the systemic reaction to 
infection insofar as pain is concerned. In 
these patients the febrile respons e is dlniin- 
lihed and leukocyte response to infectictii li 
altered. In addition, tbe ability to lo caliie In- 
fection Is abrogated and the additional stress 
of a superimposed infecticra is not tolmled. 
For th^ reasons any unnecessary Insertioo 
of n needle Into a joint of n patient who Ii re- 
cel\ing cortisone systemJcolly shoold be 
avold^ Tbe eves present mirdmal contan^ 
nation, which occurs in any surgical procednre 
under the most aseptic technlqne, fa readily 
rendered innocuous by a patient not receir- 
ing antiphlogistic hormones, bet with the 
loss of defense against Infection which re* 
suits from prolonged cortisone therapy ^ 
pyema of a joint may result from the ill^t 
est COTtamlnatioD Infections in clos e d civl* 
tie* attain great virulence In patients In thfa 
state before systemic symptoms are imni- 
fested and a very large amount of erodito 
may accumulate In a joint under these dr 
cumitonces before Its lignlflcance fa apt®^ 
dated 

Id tbe tniffal e^’aIuati!on of the patient sas- 
pected of suffer in g from a pyogenic infectian 
of a Joint, detailed questioning should b e car 
ried out to detennlno whether there has been 
any recent tiJoeis such os an uppe respfra 
toiy infection tonsillitis, urethritis or 
iolastinal disturbance. The possibility of • 
recant exanthematous disease should tw fo* 
quired about If tbe patient fa a chlkL All co- 
tar>eouj sur&ces aod mucous roembranrt 
should be obsaved for a possible d 
bacteria. The throat and tonsils te 

corefnlly inspected and in children tbe 
should be examined to determine the state 
the middle ear Tho condition of the hrog* 
should be tsccrtali>ed If phyiicnl 
lion leaves any doubt, roentgenograms of ti* 
chest should be obtained- Pneumococcus 
an organism which occasfoooHy causes a pyo- 
genic joint Examination of the heart may 
glvo informatloo suggostiog rheumatic fev'O' 
^pation of tbe abdomen is important, es- 
poriaUy when tbe hip is tbe joint in 
Any Irritation along tbe ™ " 
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rrtroperfioocal portion maj auiw l\ic hip 
joatto be iplbilwl hi flexion Examination 
ef tbe abdomen ma) brinp to llglit n tender 
mcndix or cnUrRcd retroperitoneal l>’mp!i 
jfik Fjibrpemmt of tl>C mlcen OT llxCT 
my direct attention to a patlrologlc condl 
tm of Importance The presence or alnencc 
of iMnfntml dUtontfon Ii IndJcath'c of tho 
atent of toxemia or disturbance In fluid bal 
net or dcctroI\-tc mctabolUm Urethral or 
ngkal dlidiirpo ma\ point to a recent gon 
cmeal infection. 

Id the examination of tlic Joint or iolnti 
faidhtd, the condition of llw ildn arxl soft 
tiaaa cn’criving, jurrounding and ndfacent to 
the Joial jhould bo noted Su*clllng, edema 
ed redoen of tho ikfn with an obNioiia con 
tiyacra purulent area, max Indicate that tlio 
fa mperfldal ratl>er than Intra-ar 
t^cobr la the roperfidal folntj which ore 
weed oolj by ikln and subcutancoiis tlx 
ne, dfatention fA llw Joint itself nux be ob 
Dfatention fa rwt easy to be certain of 
Id ihoulder and Is Impossible to detect 
1^ tod lolnts of the spine, Tho posi 
TO fa »mlcb the patient maintains tho Joint 
™ the protection which Iw extends to It 
^ ghe faifonnaticm obont Involuntary mus 
Pupation of the joint lines truiv re- 
^ tttderoeo before an effosion Is present 
rtg laBQilature abox-e and below tlic sui 
P^^Joiot should be palpated for areas of 
floctoarion or thickening A hixtn 
inflammatioo such as osteomycUtli 
M iT ^ *^5'®* "'hen tho Joint Itself fa 

tl> presence or absence and 

pffoikm xvlthin the Joint can 
by palpatkm, Exnmfnatloa of the 
motion present in the joint should be 
compared xWth that of a slra 
j^^™yplved joint Motion must be tested 
rough or forceful handling of 
cause severe pain. In 
of the hip and sboulfe Joints 
^ deeply burled under muscle, the 
bfc ^ Important fact 

'i presence or absence 

degree can also be 
Measureroenti of the 

*t the below should be made 

^ examination and recorded, os 

patient s con 
*Dd value, red blood cell 

hi« xvhfte blood cell count 

•bed These examinaticraj will 

condition of the po 


licnt and bis reaction to infection They ma> 
olio bring to light an unsuspected hemato- 
logic condlllon of Importance or present on 
indication for blood transfusion Additional 
blood counts and hemoglobin determinations 
xlHMiId Ih: carried out tlirouglj tho course of 
tlio dlscaso os needed, to obtain information 
concerning tiro condition of tiro patient and 
tiro efflcncy of Ircalmcnt Initial laboratory 
studies slxHild include urinaly'sis xxhich may 
gix*o cxidcnco of a primary Infection In the 
urirury tract or indicate scx'crc parcnchyTna 
tons damage and nephritis complicating the 
Infection Tho presence or absence of dia 
trotes or addosls due to dehydration may also 
bo determined from tirinjilysls Urinalx'sis 
should bo repealed at least txvico xx-eeUy 
during the febrile course and during the 
treatment Tlic initial hboratory invcstJmHon 
slnuld include a blood culture. The blood 
culture should bo made before antibiotic 
tlierapv fa instituted and the blood sample fa 
hot taken xxhen the fever fa elevated. Or 
ganiims obtained by blood culture should be 
typed against antJbloUci for semiax-lty Since 
bacteremia Is often trattritory the blood cul 
turcs may be neontive. Special circumstance# 
mav indicate admtional Ixcterlologlc studies. 
An obvious purulent eEcudato from a focus of 
InfcctloD in the skin or mucous membranes or 
urine heavily loaded xvith pus cells should be 
cultured for organisms any organisms fotmd 
should be typ^ for sensitivity to antibiotics, 
A recent history of diarrhea or enteritis may 
bo on indJeotion for a stool culture. Serologic 
examination of the blood should be indod^ 
in the Initial laboratory survey 

Roentgeuogniphlc examination of the in 
volved Joint or joints should bo made. Tbli 
should Include the bones and tho Joints above 
and beloxv the suspected joint X-ray exam 
inaUon is of valne to exclude the posxibillty 
of a focus of osteomyelitis or an incomplete 
fracture. When the joint infection rendts 
iiom external contamination, a roentgeno- 
gram may disclose a foreign body in the joint 
or adjacent to it Early in the course of pXT>- 
gonlc Infection of a jomt in the absence of 
an osteomyelitic focus, the only roentgen ray 
fliKllogi are soft tissue sxvelllng and exidonce 
of effusion but as the disease progresses, de 
mlDermllzatlon of the articular endi of bones 
xvill become evident In those Joints which 
prop-ess unfavorably destruction of articular 
smnees may bo evident in a roentgenogram 
made late in the course of the disease Stmll 
cartilagiDous sequestra, which may catise 
continuous drainage xvlH not show in roenl 
genograins, as cartilage fa radiolucent X-ray 
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ex&mtoatfoQi arc of more aid later In tbo 
cmiTTe of a pyogenic /oint when they msy 
then help to aifen tho decree of damage to 
the joint They xhouJd he obtained cj 
for the management of tbo pationL 
AjpiratioD and study of tm synovial fluid 
make up the mart valuablo pnx*dare In tbo 
examination of a loint suspecled of being in 
fected with bacteria Aspiration is a simple 
procedure which can bo done wdtb the pa 
dent under sedation and local Infiltration an 
estberia. It must bo carried out ^vith strict 
aseptic precautions with adequate prepora 
tioD of the sldn and ^vith student sterile 
draping Superficial Joints such as the knee 
ana domv are very easy to osptrato. Tho 
shoulder and hip are rooro difficult, but still 
quite accessible to asnlratioQ, and this b par 
ticuiarfy true trben uwte deep joints are ab- 
normally distended with synovial fluid 


of positive cultures from svnovial fluid li 
lower when gonococcus is tlie Infcctiag or 
gonlsm than when a streptococcus or staph- 
ylococcus is responsible. Fosftive cuJfum 
ore still Jess frequent in menlDgococcoj ta- 
fections. Thiu with the valuable infomatioo 
to be obtained by Joint asplnitioa, ft fa oh- 
vioui that in any suspecteo pyogenic inlec 
tion of a Joint, aspifration and study of die 
^movial fluid are mandatory at the initial a 
amlnation 

Because of the multiplicity of Joint tlec 
tions and of general lyrtemlc condftioiis caus- 
ing acute reaction in joints, delay in the ac 
cumte diagnosis of acute pyogenic artfarftfa 
b likely to result unless lb possibility Is tea 
in mind Any acxdr pain, accompanied hf 
signs of infectionj occurring tn a fofnl or 
vekrplng during or proximale to on scute by 
factious disease j^mdd call to mind the pet- 


From tbo normal Joint it b usually impos 
slble to aspirate any fluid. At the most, not 
roore than from 1 to 2 cc may be obtained. 
Normal jynovial fluid b dear pale yoDovv 
viscous and does not dot It contains only a 
few nudetted cells. Generally there are less 
than 50 and rarely more than 150 nudeated 
cells per at mm. of aanml synovial fluid 
Hm polymorpbonudear leukoses in nor 
mal synovial fluid comprise from 7 to 8 pa" 
ceat m tbe nndeated cells present LyiDpiv> 
cytes in the tvormal fluid comprise 25 per 
cent The remaining nucleated ceflj are mon 
ocytes, clasnutocytes and unclasslfled phago- 
cytet Tbe oortnal fluid b also sterile 
Synovial fluid b ptresent In Increased 
amount In a Joint invaded by patbogcn/c 
bacteria and by aspiration It b usually easy 
to obtain it through a needle of adequate 
lire. The fluid aspirated from a pyogente 
Joint b changed in apip>eanmco It b turbid 
rather than clear The degree of turbidity 
may vary from slight opadty to tbe conib- 
tCDcy of frmnk pus, depending on tho severity 
and duration of the j^t infection The fluid 


b decreased in viscosity and farm s clots soon 
after withdrawal from tho Joint cavity Tho 
total cell count of the synovial fluid from a 
pyogenic Joint b increased astoundingly Of 
ten 60,000 to 120,000 celb per co mm. 
iro present and tf the fluid b frank pus. tho 
too numerous to count Tbe 
DoWmorpbonuclear Ieukocyt« may bo in 
high as from 80 to 90 per crot 
of the total nodoted cells. Gram stain of a 
^ of tbe synovial fli^ niay 
— ...s* rX Hicterta. Culture of tbe synovial 
SSdwffl often produce ihe orgnim which 
b ^ «ase of {ho tofeetkm The Incidence 


slblliiy of acute tuppuraikm in the joint 

Acute pyogenic artiiritb may be exlietuely 
difficult to d&erentiQte fmm acute bematog 
enoua wteomyelltb When the osteomyelitic 
focus if in the neck of t^ femur fl» difl« 
CDtiation is Impctfsihle, as all tbe local obbI- 
festations ore joint manlfestatkms because cf 
tbe that tbe area of bone tnSamotstise 
b actual]} vvjthln the capsule of tbe hip jo^ 
However Id other sites and about the knee, 
which b the roost £requ®t localiaatlon of os- 
teoto}Tljtb the area of bone tendemeo b 
Juxta^Ipbysfad and not in tbo Joint line, fr 
tbe early phase of adjacent osteomyelitis, tbe 
knee Joint docs not present an efliirior These 
findings should pwnnit differentiation. ^Vllen 
there is an eifens/ve focos of osteom^th in 
tbe uppCT tibia or lower femur t be 
Joint, even though not infected, may pie^t 
an effusion, the result of contiguous 
matiOD When there is an obvious increaw » 
fluid in the Joint, tbe issue can be gufekfr 
settled by aspiration and study of tbe lynovW 
fluid. Pyogenic Infection of tbe hJp jol^ 
self b common with osteomyolltb localfred 
to tbe Deck of the femur ss s result of 
njp>ture of the bone abscess into the Joint 
cavity Other Joints, because of diffarert an^ 
tomic rola tions hips, become contaminated 
from a juitaepfpbysial bone abscess only “ 
ter the osteomyelitis has existed fo r a kB g 
time or been inadequately treated. 
burrowing of etudate and necroris of 
tissue bankers must occur before tbe adj*' 
cent joint becomes contaminated. 

CelJulitif of tbo soft tissues tdjaoeot to or 
fufTonnding a joint may lead to pain « nio- 
tion and pr otec ti on of the joint by the ^ 
dent However the redness Ung and m- 
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Antal of llw ildn ihmild giv-c q due to tlie 
dw luppuralhe foint the 
ilin fijHf iboul the joint U icldom altered In 
ijipeanoce 

Rheumatic fever ma\ bo dlfEcult to differ 
eitlitt from an acute joint Infection The 
)cBt manifestations of tills disease olthougb 
frtqacotl) presenting an effusion Into tlic 
^ as a nde ihoss o greater periarticular 
rtartkm ^lan h found with a p\ ogcnic lofnt 
Frapeoth multiple joints are In\t)KTa and 
tie manifestations ore lil-clj to be tramltorv 
nd mfgraloi} rather than iteadll) progres 
dre in the same Joint Oliver Indications of 
Afonatic fes’cr mav be evident from the 
gEDenl eanrfnatioti. 

Ebcanatold arthritis is seldom abrupt in 
b There b tmtalls a history of pn>- 
tacled mild discomfort in one or more Joints 
jrir to the acute iv.'elllng of o single 
Tie supttlmposltlon of a p)*ogenic infection 
in an already established rbconutold joint 
occur spontanccmsl) or In the course of 
*■1* Infectious dlseaise sudh os pDcumonIa 
® fever In the rare Instances when 
tobappettt, the dlagnods of acute sepsis is 
^oll to make bat can bo arrived at defi 
a^d studv of the joint 
■^Tbe undae, abrupt swrlling of a rwu 
®*Aid Joint, particular!) with on devotion 
calls for cjamtiutlon of tho 
^ add, Thfa b particularl) indicated if 
is Teceivtag sv-slemlc hortnonc 

la Its initial attad: may suggest a 
joint Infectioii, The abruptness of 
■ , dve severity of pain may appear to 
t severe infection. This metabolic 
usually involves a Joint in the foot 
a predilection for the metatano- 
Joint of tive great toe. It may bow 
^ larger joints or even 
uppCT eitrcmlty In gout, the 
“ tardomlnantly periarticular joint 

but iV ^ rednen of the tissues 
A fei»n*^Tr°^ *igos of Infection are absent 
tttt. 1 C Is uncom 

Wvri ^ serum uric acid 

rrf . ahvayi elevated in an acute 
differentiate it from puru 

'Dd ‘^“Jijonied by great distress 

temperature the result of 
PV'osttnifv ““y *hmdate an acute 

A history of previous epf 
j^^^^Dicedfnr b often obtainable and 
. therein the soft tissues 


ma> suggest almormal bl«?dtng Dctcrmlna 
tion of tlvc bleeding and dotting time will 
cilablbh the dlagiKJsb Aspiration of sy-novial 
fluid will reveal frank blood ratho- than 
cloiidv fluid It b impcrntiv’c that incision and 
draina^ of a hemophiliac Joint bo avoided 
os an unnecessary Ineblon ma> Jeopardize 
the patient s life 

Scurvy can produce a joint effusion from 
in\ra*arilcu\ai hemorrhage When thb occurs 
iIktc will be other clinical evidence and 
roentgen rav findings to substantiate the diag 
nosb 

Bursae which become Infected with pvo- 
gcnlc organisms should be easily dlfferenti 
ated from Intra-articular Infections. Those 
most commonlv Invulved are the olecranon, 
prepatellar ana prctlbtal bursae. Careful in 
spcction and paJpatlon will reveal the db 
tended sac to superficial to the joing even 
though it b in pnrdmit) 

Tuberculous infections of Joints arc not 
sudden in onset Pain b insignificant in the 
early stage of Joint hiberculosis and the sj-s 
tcmlc manifestations of acute infection are 
obsent Aspiration and examination of svxvo 
vial fluid will differentiate thb tj’pe of infec 
tioo from the acute ponilent Infection 
Erythema nodosum ma> be accompanied 
by Joint effusion but history and Inspection 
sMuld bring to light the skin ledon a^ thus 
differentiate thb condition from acute in 
fection 

Traumatic effusion Into a Joint foDows dose 
on the injory therefore a definite histon of 
some proilinate trauma can be didted. Sjx 
lemic signs of infection are either mild or 
absent with traumatic Joint effusions Aspira 
don usually yidds a blood-tinged fluid. 

The hip Joint deserves special considers 
don in the problem of diffwential diagnosis. 
It fa motivated bv the psoas musde which 
extends in the retroperitoneal reoce from the 
second lumbar vertebra to the lesser Irochan 
ter of the femur (Fig. 146) and thb rrrasde 
b a strong flexor of me hip Joint Any patho- 
logic condition which imtates the psoas mus 
cle may cause involontarv spasm and produce 
a flexion contraetdre of the hip Joint The 
commonest condition to cause this b retro- 
peritoneal lymphadenitis Retroperitoneal 
Ivmphadcnitb b usuall) accompanied by sj-s- 
temlc signs of Infection The enlarged glands 
mav resolve spontaneously but they can sup- 

C le and require surgical drainage. An in 
id retrocecal appendix or pelvic inflam- 
mation ma> lead to a flexion contracture of 
the hip Joint b> Irritation of the psoas muscle 
Physical examiDation of the range of Joint 
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Relation of Psoas Muscle 
to Hip Joint 


E*trop«ritooofcl 
lytcjph r>cd— ' 



Flgsre 146 Dbcwn of p»o«i tmade cod tti r®- 
htknhlp to the hip Joint to l UitUiit e how c alia 
inkular dUem may pradace ■Jbacrmal dgu to 
hip foiot. 

nratioDS will tdentlfv cODdiliaot ai 
iDg extra aitiaslar and not in tb« hip }otnt 
itself No motion other than an attempt at 
extension of the Joint against the flestioo con 
tracture, which puts stretch on the Irrftatod 
psoas masde. nvHI causa poiiL There Is no 
lots of flexion or njtntkm of the hip Joint The 
patient will walk on tfw tnvolvoa extremity 
with little dUcoiufort but with a marked 
Ibnp In a thin chfld, the enlarged lyioph 

r ods may sometunes bo palpat^ tin^gh 
abdotninol wall 

The treatment of a pyogenic Infection of a 
joint requires the general trontment of the 
patient and the local trontment of the infected 
joint- General treatment of the patient strives 
to muster aH body defenses against tnfectloiL 
Local treatment of the Joint strives to mini 
raize damage to the cortlkgiDOus gliding sur 
faces, so that u nearly normal motion as pos- 
ilble will be preserved and deformitlet pre- 
vented- The patient affected with a pyogenic 
infecHcfa of a Joint, because of the sc^ pre- 
ceding or associated with Its onset, may be 
jeverety dehydrated and in negative nitro- 
gen boiince. These conditions must be recti 
M as lapidK as posriblo and maintained as 
Morly dohmI o ponible. IntnivniM Bnldi 
ot tnmsfoitoB of blood may bo Intotod ft 
( 1^,5 fa Kvero dopronlon of bomo^btn Mid 
cells. Part of the caloric and vitemln re- 
bo mo. by admtafata.B» rf 
juLSiot Wtth WavoDom fluid. 


A high blood coocentiation of multiple tnti- 
bloHcs with the broadest possible «nri>y 
terfal spectrum, should be ^ected promptly 
after tM diagnosis Is made. In inmti tsd 
children or in adults who will not tike ade- 
quate oral dosage, these antibiotics mar be 
added to Intravenous fluid and adrcdnfatmd 
as a continous drip This is the method of 
choice when the patient is profoundly toxic. 
Since the most probable organisms to infect 
a joint are the staphylococcus, itreptococcoj 
and mnococcus, the antibiotics adratalstered 
should be effective against them. The bmad 
coverage desired against the siaphylococcm, 
streptococcus and gonococcus can be effected 
by a combtnaUon of eryt hromyci n, olaaudo- 
mycln or tetracycUno with chlocampbarkoL 
WTien there is a history of previous thertpy 
with chloramphenicol, this drug should w 
used with the gre a te s t reluctance and not 
unless the tnva^g organism cannot be 
checked W any other antibiotic. 

When there Is clinical evidence or saspi- 
don of an orgaolrm %vhJdi may be tasfl»i- 
tive to these mrugi, other antibiotics or che- 
motherapeutic agents which seem appropriate 
should Im added and administered in appro- 
priate dosage As soon as the invading or 
^nism has been Identified, dther from syno- 
vial fluid or blood colture and Its sensitirity 
to antibortaxlal drugs determined, a ifiW 
speclflc antibiotic may be luhstituted for the 
multiple-drug therapy Under no coodftto 
should antibiotic tberapv be delayed to de- 
termine the fpedfle antibiotic, as this h • 
waste of vahiable time ^Vben the fdrfle^ 
action is severe, antipyretic drugs and a/coW 
sponges may be Indicated Tb^ are espe- 
cially Indicated in infanb and children, os cem 
vulsions may result f rom inordioatelv high 
fevc Anv obvious focus of infection, so^^ 
a crusted ahrasion, a furuncle or infecito 
middle ear which might feed bacteria 
the blood stream ibould have adequate drain- 
age 

Local treatment of the Infected joint 
to rid the Joint of all accumulation of patho- 
logic synovial fluid with a hl^ leukocyte 
count ne dislDteipstioo of polytnosphcnu- 
clew leukocytes liberates a proteolytic^ 
ryroe which dJgcrti articular cartilaB* 
method chosen to pi event destruction 
ticular cartilage by leukocytic digestion wui 
bo Influenced by two factors the diaiarf^ 
of the synovial fluid obtained by tsplratioo 
and the Individual joint infected. Cert^ 
joints, such as the knee elbow and ao^ 
Joint, because of tbeir superficial locatko s'™ 
noncompartmented enviUe* uwdlly evac- 
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Btcd bv On llrc oIIht linnd tlic 

iipiQd ihouldcr bccnusc of tlwlr deep lo 
citian,iDd the \vriit l>ceauic of fU compnrt 
Bdjlitioci, arc dilTicull to oinlrale Tliln i)t>o- 
Tfalloldulthaccll count of 100 000 cclli per 
«.«€! cotDc throuch a needle cosilj FranV 
pB iltfa dots and cells too numerous lo 
enmt fa difficult lo aspirate and because of 
content of IcuVocNia is rapidly dc 
ttractre to articular cartllacc An> joint 
»liich 00 Initial osirfrallon >dcTdi frank tJUck 
fnj iboold be drained Ia artliroloms and 
d rain ag e should bo maintained until iKc pa 
botsHTtemlc reaction bai subsided and the 
^Twvtij fluid has returned to a serous stale 
IVhtt this rventuatc*, live Indslon maj be 
pwaltted to dose. The hip joint and sboul 
dff jotut, ublch are buried under bullcj mus 
des, ct difficult to repeated!) aspirate tbor 
CNtn though the ij^wsdal fluid In 
“W jofets fa not frank thick pus but Is defi 
fwrulent, the) arc best esneuated bv 
®pcal arthrotorm Tlw arthrotom) of cacfi 
A pild bo planned to gl\*c dependent 
and not to damage supporting liga 
structurei. In sopcrficial joints such 
® fcoee, elbow and ankle which arc cosy 
®J5*late. if the Initial fluid fa not fmnUy 
^ Ifee s>’stcmic response to ther 
w famnijrt and effecthts, rci>cated asplra 
« poralort fluid may be adequate to 
<^ctkm in the joint If this treat 
«»^eadfl)' decreases the effusion and the 
count of the fluid drops, repeated 
Is adequate Traoiarticular lavage 

Arc of Motion of 
in Knee 


of saline tlirough trocars has been advocated 
for thick pundent synovial fluids TIjIs 
mctliod requires ancstltcsia and is not to be 
relied upon WHven llw syno\ial effusion is 
so thick tliat it will not come through a largo 
ncctllc open artlirolomv is the belter cwirsc 
An aoucous solution of antibiotics may be in 
stilled dirccti) into tlw joint cavity at the 
time of aiplmtion but if tiro blood concen 
tmtlon of antibiotics is kept at a high level, 
all antibiotics and chcmotlicmpeutic agents 
cross the sMiONdal membrane and arc present 
In s\'no\'ial ciudalo in concentrations onl\ 
slightly below the blood concentration In 
dcnscK purulent exudate the effectiveness 
of even high concentrations of antibiotics Is 
Inhibited. Consequently a joint filled with 
frank pus sliould havro the benefit of open 
drainage. 

Local measuna lo relieve the pain of mus 
dc spasm are indicated Continuous skin 
traction to the extremitv in infections of the 
tlioulder hip and knee affords great comfort 
to the patient and prevents the dev’clopment 
of contractiires in positions of deformity 
which may develop very rapidly if muscle 
spasms go on unchecked The eJbow wrist, 
anUo and foot should be splinted In the posi 
tion of comfort and function ImmobilLeation 
and rest of themselves are therapeutic meas 
ures of value in treating Infectkia. 

\Vben the course of the disease Indicates 
that damage of articular cartilage xvill prob* 
ably result with some loss of normal motion 
every effort should be made to have the re- 

Best Function 
Joint 



Normol rongt of Loss of 50% Low of 50% 

knes motion of extenslonj of flexion 


severe disoWllJy minimal disability 

to tHintrtt* the rooet osefa] »rc of motjoD tn the knee JoioL which «>wilrl be pnaervcil 
when ■ Ion of m o U op ii mtldpetrd 
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mainlM motion In the arc of gretteit useful 
nets (Fig. 147) This can bo accomplished by 
the use of traction and proper splint*. For 
eaamplo, if as a result of purulent Info^n of 
the IcDOie 50 per cent or about 70 de g re e s of 
the Donnal arc of motion is pCTmanentfy lost, 
Ibe extremity will stiD be verv useful when 
the preserved TO degree* of motion Is possible 
from a poritioo of complete extension. If tl» 
knee recovcn with a severe flcoUon deform 
tty and the remaining 60 per cent of mobon 
is preaeot only throu^ tbe Uit half of Ac 
arc of norcnal modoo, tbe Individual will be 
sevoreiy handicapped and will require recon 
jtructtvB surgery When loss of motion is an 
tidpated in Sm elbow Joint, It is to be remem 
bered that tbe completely extended elbow Is 
The forearm and hand function best 


in Ae upper haH of the Dormal arc of flrtioo. 
Tli© extended stiff elbow cannot reach the 
head, face, shirt or belt, and is servicetbk 
only to scratch the knee err foot Each fofnt 
has its own angle of greatest usefolneai when 
ankyloied and Us axe of motioa which b of 
greatest functional value. Preserved motifo 
must be in the most useful arc and aokyiad* 
must be In tbe position of greatest functfcn 
(Fig. 148) 

Infection* of Joints doe to trauma, foAi 
natdy axe raxe but do oceux ocoLriDnaDr 
from puncture of a Joint by a sharp object or 
from lacerations extending into a Joint Any 
joint svblch has been pcnctured b> a foreign 
body Such as g1n»i a needle nail or piece of 
steel from the moment of puncture roast be 
cauldcied potentially infected It Is Imper* 
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the to ddcrmino ^\lictliCT or not an> portion 
d tie ob}«i which ponctnrcd tlio Joint luis 
rauticd within the foint caWl) \MHni there 
ktfrtaint) that a piece of foreign nviteiial la 
fliin the Joint It jltcnild bo promptlv re 
■jved b) jurgkal arthrotom) A metallic 
foreign bod) or leaded glara will ibow in 
reentMognim*, A foreign bod) which fct 
adtabcat will not be N’biblc on x ra\ film 
md ftj prewTtce In the Jobt miut bo deduced 
ftoa the patient s hUtorv or from that portion 
of the fcBtim bod) wljld> liai been rcco\ 
end. Radiobcent objects whldi cnuio great 
trrohie In Joints are palm thorns and cactus 
thutt. E\m though tlw Joint Is not infected 
ifngmeil of such organic material In a joint 
®Bej a cterolcad Irritation wdiich \dll lead to 
i)*D0vilIs imlcsi it is n*rrwvcd Tl»c 
^ wtdeh has been pundured b) a foreign 
without deposit of foreign material in 
Jofat cavitv should be treated by rest and 
bmtdiate admlnljtiation of muldplo broad 
antfcioHcs to pfo\'ido a high con 
fa the blood. This treatment should 
faoaUmred until It U esident from the svi 
™®repcTOe and the local condition of 
™ to that any contamination produced 
pJocture has been rendered Innocu 
rahninating Infection with a purulent 
fluid ensue* arthrotomy may be In 

^ opened tmurnatl 
to th e ouUIde should m treated os a 
tradure. As soon os possible with 
under general anestnesfa careful 
'rtth removal of all foreign 
devltall^ tissue should to 
oj, 1 sho^ be accompanied by copi 
Bew many thousand cubic cent! 

rt, saline solution \Vben possi 

should bo closed primarily nro- 
tb f+rr. since the injury and 

of t^ injury are not con 
It is often Impossible to close 
0 *' Joint capside but a 
or oven sldn will suffice for 
dofure li contraindicated 
isular*^ petrolatum gauze 

tl^ tissues covering the joint 


Trtahn^nZ enos ot bones 

fafecteri which has become 

toujj fj ^ ^ extension of an adjacent 
freatment of requires intelUgeo' 

Qiinoj be err^^ osteomyelitic focus A join' 
d*tnigg recover without seven 

to dntn osteomyelitic focus contln 

UwBgh it Tbo area of ctoomy 


clllis miut bo diverted and given adequate 
extra-articular drainage Wlion tills is done In 
the Initial treatment of osteomyelitis Joint 
destruction Is mre except In the hip Joint 
P)’ogcnlc Infection of a Joint which occurs 
In a patient \\1k> Is receiving protracted sy* 
tcmic treatment with the antiphlogistic hor 
moncs cortUono and ACTH occupies a spe 
cial calcgorv Such Infection occurs In a Joint 
whidi Is alrcad) the site of rheumatoid dis 
COSO and for that reason Is difficult to recog 
nizc The Individual receiving prolong^ 
cortisone therapy is unable to localize Infec- 
tion Because of this Imvercd resistance to 
pathogenic organisms, drainage by arthrot 
om> should bo promptly instituted Any at 
tempt at therapeutic relief by aspiration will 
bo fncffcctJvo Prompt open drainage helps 
to relieve the additional stress of the Infection 
and doc* away with the closed focus \vhich 
may be responsible for bacteremia and fur 
thcr metastatic abscesses. The hormone 
should not be withdrawn or decreased dur 
ing the stress of infection its dosage may 
ne^ to be increased, espedallv prior to 
tag subjected to an anesthetic or surreal pro- 
c^ure It may be advisable after the Irifec 
tion has come nnder control to decrease or 
withdraw hormone therapy In order that the 
arthiotomized Joint may close. While a pa 
tient receives constant tdgh level antiphlogls 
tic hormone therapy drahxage may go on In 
definitely from an open Joint When the pa 
tient s general condition has improved and 
drainage from the arthrotomy Incision has 
dccs^osed In quantity and ch^ged in char 
acter to a serous ty™ the antiphlogistic hor 
mones can be Ilo^vIy \vitlKira>vn and terml 
Dated. Their withdrawal Is often associated 
with a great Increase in discomfort from the 
rl>euinatold disease, weaJmess and psychic 
deprossioD and the patient may be difficult 
to manage. 

The outcome of a pyogenic infection of a 
Joint varies \vlth the age of Incidence, tbo 
mode of Infection, the Joint involved and the 
promptness of adequate treatment In Infants 
and very ytjung children, in whom the infec 
tion most often followi bac ter e m ia or com- 
plicates an Infectious disease, mortality Is 
highest In older children and adults, death 
is rare. 

The Imee, shoulder elbcnv and hip joints 
tolerate Infection better than do the wrist, 
ankle and smaller Joints of the foot and hand. 
In metastatic bacteial infections of the knee, 
shoulder elbow and hip with pro n t pt diag 
nosis and adequate intelligent treatment, It 
can be antidpited that a good range of mo- 
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tioD NviU be salvaged. In the ankle and 
smaller joints of tbe hands and feet, oven 
thoa^ treatment Is p i o iupl and hitelUgent 
and tbe infection mere li usnaDy a 

great loss of nonnal motion. 

In infants and young children who have 
not completed growth, because of tbe fact 
that tbe epiphyses are Juita-ortlcular or even 
Intra-artlcular os In the hip joint, growth dls 
tnrbaiKsi may folkrw a joint infection- The 
abciratkms or groNvth may monifert them 
selves as dlscropinclcs in length or as dlrets 
tional defonnltiet, for exam^e, knoci. knee 
Ixrvvleg or Increase of the carrying angle at 
the elbow the outcome dejicndlng on the 
portion of the epinbvtial line wblra Is dls 
turbed. Immediat^ foAcrwing a joint tnfec 
tkm, tbexe may bo an acceleraticra of gitnx'th, 
with length gain in an extremity of at much 
as 2.5 cm. This may occur during the first 
year but It is often followed by <i«MleraUon 
of grmvth so that, os adult life Is approached 
and growth tenntnatei the extremity b 
shorter than nomad. 

Infection of the hip Joint may bo compll 
cated by spontaneoiu mthologlc dislocation 
of tbe fWtoral bead con be prevented 
by tbe use of fraction with the leg abducted. 
Dislocation of the fetnoril bend, lx recognized 
earW con usually be eosilv repositlooed by 
simple traction Sequestration of the capltd 
femoral epiphytes occun In infants and chil 
dren. This is a serious complication and Is 
followed by profoemd g ro w t h disturbaiico 
and severe deformity 

An mfected Joint whidi b secondary to 
adjacent ctfteomyelltis has a po o rer prognocb 
for loss of motion, growth diiturtance and 
deformity than the joint which becomes in 
fected from bacteremia. 

Fibrous or bony ankyloses will inevitably 
result in some tnfeirted Jolnb ^Vhen ankyiosb 
b in the proper functicmol position for the 
Individual Joint, the disability \vbich results 
from tbe loss of motion b minimized ai>d the 
necessity for subsequent corrective turgerv 
obviated With proper care, neither ankyiosb 
of a Joint in a nonfunctional position nor the 
of remaining motion in a useful arc 
should occur 


tuberculosis of the bones and 

JOINTS 

TubcrculinlJ b one of the oldcrt dlraio, 
to medloil hWocy Tbe mnltiple clhil^ imn- 
of thll tafecdon were weD re^ 
IJS lX befcee foch dljcoveted tbe tuber 

‘^'x^lSSt’^boue. ,uxi JotaU U 


most common of tbe osseous tnfectlocB. Tbe 
spine is most freooentfy Involved In ossetra 
hibcrcnlosb and the weight bearing Joiub of 
tbe lower extremities are more comiriooJy sf 
fected than the joints of the uppe erii e ni - 
ties 

The infection occurs roost often in dtfld- 
bood during the period of rapid bone gro wth , 
tbe greatest inddence falling betwra ibe 
first and sixth years of life. 

There are variations in racial susceptibflttr 
to tbe tuberculous organism. The Negro, 
Meotiam and Indian peoples show tbe kr^ 
resistance, the Mongolian slightly moft, 
while tbe Caucasian has tbe least soscepti- 
bl^ 

There are three types of tnbercnlosls badlH 
which may produce tbe dbeoso— the hnnan, 
bovine and avion In the United States the 
human type b tbe most common organtan 
found, but to areas where cattle inspeetko 
and milk posteurization are neglected, tbe 
bovine typo of Infection in bone b most efteo 
seeiL The avian type rardy infeeb humm 
beings. 

The involvement of tbe bone or joint is s«c- 
ondary to tuberculous Infection elsewhere in 
tbe body It suggests tbe presence of pohno- 
nary glandular ® gastrointestinal focL The 
most common route for bone inf ect io n frwo 
these foci b tbe blood stream Mlnnte bac- 
terial emboli of tnberculcfas organisms dn^ 
bto In tbe hlxjod stream and lodpo in the 
small end-arteries of tbe bones aojacent to 
tbe eplnhjflal curtilage. Tbe bacteria inulti- 
ply and mberclei forto which enlarge Wo 
unaD local abscesses. Thb process Is tvpl- 
cn^ vritbcml secondary bane rea ction - 

Inb locnl bono Infection by gradual rc 
tensioD may erode through the articular ar 
dlage Into tho Joint or may progress a b^ 
the epiphysial cartilage extending 
adjacent capsiJe and lynovtum to iovoJvo 
secondarily the joint In other instances, more 
commonly seen in adults tban in cbilareo, 
tho tnfecUon may start primarily in tbe syw> 
vial lining of the Joint producing priinaiT 
synovial tuberculosis, 

Cbaxacteriitically tuberculous infection in 
booe b iirlmorily a lytic process wfth 
little tendency towara new bone 

^Vhen tbe infection enters a joint * 
nous exodate covea s tbe articular cartilage 
which gradually becomes organized into 
granulation tissue. At limes tbe artlctt^^t^ 
tllage may sequestrate because of rubeboo- 
draJ ahscases In the bone. Tbe tubercul^ 
pus whkh b formed may dissect into tbe 
Jacent tissues of tbe joint owing tw 
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jtno cf IfJit rcitstancc develop alwccisa 
|] rru mnenTd from the rite of the Im 
nedute fafection 

TiAeiealoui infection differ* from aente 
pjogorfe infection b\ iho absence of local 
W ad reiKS*. Tlic ab*cctj formation fn 
^ sft is fpoVen of os tl>c cold oH- 
eai or hnnor tlbus Tbctc cold abscoscs 
iBiT fa the pr oce u of healing, go on to com 
pietc caldfication Occaikmall) tlw cold aln 
*EH noj- become fccondarllj infected fol 
bring irpiratloo or drulnago and then ma) 
bdare the saaw as an acnlc pj’ogenic in 
betfan. 

Tnbercnlorii of bone nu> occur as three 
fetBct cHnkal tjpci clutmic, acute and 
> bvTitf . The chronic hi>e has on Irtsfdloui 
®srt, with slow progress VilllKnit temderKN 
bfermahscen. Tufa Is frcqucnllj tpoLen of 

* cries ricca. The acute runs a rapid 
^rase, with high fc\*er more *c\‘erc pair» 
™ fa the chronic tj’pe and frequent abscess 
fiuMlJcii, at times It simulates an acute pj'o- 
Sofa fafectlon. The subacute type, the most 

type of osseous infection, foUos%s a 
fc^mocletale course duracteriz)^ b> low 
fi* fa 'g sabacute pain and progressive 
'***0% Frequently soft tissue absosss for 
*™® occurs. 

JP * synptDms of booe and Joint Infection 
ridelv with the type of infection and 
«ay are the symptoms diagnostic. The gen 
2 °®phinti of malaise, loss of appetite, 
■pwe fever and night rvsTots are fm- 
present Tbo kxnl symptoms consist 
and mmde spasm In an attempt to 
the affected Joint producing a grad 
a defonnlty Boggy s%velllng of 

fe l!^? t* ^th veryUttle increase 

bat Tnberculotis Joint disease is 
^•^monarticukr In dilldren “night cries" 
*^wttiQcomnion- 

hr dlagDorii of tuberculosis Is nude 

hibrnie bacillus demonstrated by 
(K» lohli aspiration, pori 

of ai tuWio 

Pf^l^fP^chnetii of Infected tissue and the 
erf active tuberculosis In guinea 
A *** 

fa t 1* greatest valoe 

j^^j^fauve manner It is rare to obtain a 

• ^ ® tuberculin ildn test in 
fraettftn f.r!t *J*ive tubcrculosi*. A positive 

^ ^ reggestlve.1^t not 
>oaQj pi^ent ^ disease in the 

In bone tubercnlosli 
atrophy and destme 
^ oooe with losi of Joint space without 


nc%% bone formation. Because of frequent 
stibdwndral abscess formation, tbo r ray film 
mo) rcs'cal a scnllopcd appearance along the 
Joint llr»c Nvhicb is i>ccuilar to tuberculosis 
There arc frequent soft tissue nbsccssc* which 
ma> be recognized on tbo roentgenogram. 

The presence of pulmonary tuberetdous 
lesions ma> be an aid in reaching tbo dlag 
nosis of osseous luberculosis 

Tuberculosis of the bone or Joint must be 
considered as a local manifestation of a s>i 
(emic disease and as such the treatment 
sltould bo dirided Into two aspects those 
measures which are directed to the control 
of tiro general f)Ttcmlc disease and the local 
mcosurcs which arc emplo>cd In the mao' 
ogcmcnl of the specific Joint 

Until recent yean there had been no spe 
dfle trtntmcnl for hibcrciJcMl*. 

At tl»o present time, there are Incrcflsing 
fasomble reports of the usefulness of strcpto- 
fn>‘cfn in combination svith para axninosal 
ic>Ilc odd for the control of tnbaenloia 
infedion 

More recently the isonJcotljiic add prrpani 
Uons have been used and seen to be of great 
Milue, especially In the treatment of se^’ere 
chronic tuberculosis of the booes oikI jomU 
w^th multiple chronic draining rinuses. 

Mlrile it is still earlv to tpeah with com 
plele assurance concerning the control of tu 
berculosis by the use of these medicatiom 
all Indications ha\'e suggested that the\ are 
contributing a great deal in the control of the 
disease process and these drugs should be 
employed In the treatment of osseous and 
synovial tuberculosli. In addition to the spe- 
dfle medicoHons it has for j-ean been rreog 
niied that wholesome h>’gienic living cemoi 
tioos, fresh air and a wwl-balaDced diet are 
of great >^100. Bed rest is of extreme iropor 
tance during the acute phase of the disease. 
Adequate control of the anemia and hvpo- 
proteinemla is necessary In osseous lesions 
heliotherap) as popularized by BoDier is 
Indicated as an aid to local treatment but 
should be givTu in controlled dosage and its 
use not abused. 

Local treatment of Joint disease consists of 
proper immobilization of the Involved Joint 
in the functional position by continuous trac 
tion, casts or bradng. 

\Vhen tuberculous disease has resulted In 
danttge of the articular cartilage especially 
in weight bearing Joints, return to activity 
may result in reactivation of the diteas©. As 
a result, operative fusion Is frequently used 
to avoid recurrence. 

Surgical treatment fa employed when the 
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disease proceu Is under control, both from 
the systemic and local standpoint The dis- 
ease is coasidered tmder coatro} ivben there 
is relief of the pain and spasm, the absence 
of fever a normal sedimentation rate and no 
progress in abscen formatiem 

Operative fusion may bo intra-articular or 
extra-artlcnlar or a combination of both 
methods. 

Abscesses. The cold abscess of tuberculo- 
sis Is treated bv aspiration or indslon only 
\vith Impending rupture or severe discomfort 
The potential of secondary Infection In these 
abscesses is always present ai>d asplmtion 
when undertaken la usually accomplished by 
introducing the i>eedle thr^gh normal tissue 
to enter the abscess, rather piercing the 
skin fanmedlatelv over the Infect^ tissue 

In rare instances when dte abscess b com- 
pletely isolated, total surgical eidskm of the 
abscess may be undertaken When there are 
multiple dratning sinuses great benefit has 
been observed with the me of diemotbcra 
peutic agents such u streptomydn, pam 
aminosalicylic odd and is^cotinic add. 
\VbeQ these drug are used, cure must 1 m 
taken in careful observation of the patient In 
order to avoid uodediable side reactions. 

TnberculosU of the Spine <Potti Disease) 
'T\ibercufosls of the spine ft commonly spoken 
of as Pott s disease as this condition was first 


described by Sir Perdvoll Pott In 1779 and 
^vas considered then to be of tuborcaJous 
origin. 

In tubcrculoris of the bones, the spine Is 
the most frequently involved structure. Al 
though the hipest Incidence of Potts dls 
cose is in children, 50 per cent of the cases 
occurring In children between three and five 
years of age the disease does occur fre- 
quently In adults. The area of the spine nvwt 
cominonly affected b that portion of greatest 
mobility the tenth dorsal to the flirt nimbar 
segmecti. The disease may occur In any por 
Hon of the cervical, domi or hnnhor spine 

The anterior part of the vertebral bMy b 
the most commonly Involved, but the disease 
mav attack the posterior process, kmlna or 
the tronivme proce»es (Fig 149) Often 
the totervertehral dbk b the earliest slto of 
the Infection and nanwing of thb space may 
be the first x-ray evldesice of tho disease, 
g^veial areas of involvement are not uncom- 
mosL With bony destruction of tlw vertebral 
body a progniiivo coUapM and p^crior 
■ngdaUM ot tha roulaDg n 

*c fcypholil whlcb ii imjiJcnUy «tcn In 

along tl« anterior margin 




of tlje vertelnal bodies and In the dorttl 
area, the abscess remahij in the painveriet™ 
spoce and b usually globular In shape. The 
abscess may readily be recognized in the an- 
teroposterior rodtgenognun as a 
bral shadow adlacent to the area of the benv 
Involvement Abscesses arising In the bwrr 
doffsal and lumbar region may extend 
one or both psoas sheaths fato the peirif 
(psoas abscess Fig 150) These at times ray 
present themselves In dther the femow ^ 
Inguinal area under Pooports UgamenL Le® 
often, the abscess may point postertosfv fa 
Petit I trianglo and, on rare ocesrions, ovi) 
point In the gluteal region 

Tho gener^ symptoms of l^herculoosl^ 
fectlon are fre^enth’ present. Th e fataJ 

r pt o m s of spliM Involveroent depend ^ 
area Involv^ Pain and nenlmcn fa “le 
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bid tsBxiatod willi ilifTnw nnd mujclc 
ire common. Local tenderness to per 
cnakn ita> be present 

cries arc frequent In children dur 
a^ieeaih stigc A change In gait ma> \yo 
■Sksd doe to prolccllN’o me^nlsrm to 
rdd laiTiog. 

In tfe cm’kal lesions motions of tho Ivcad 
cd Dcd ire limited and the head maj bo 
apported bj ibo hands. 

Doral Ittkms are more silent ond gl\ c less 
erideoce of limited mobilih because of tlio 
ntifflil rigidiri of this portion of the IwcL 

Lninbar spine in\TiK‘emcnl ilww'S a lots of 
IcdDc lod cricniion v,1lh marVrd protective 
Salting of tho musdes. An\ of tho signs 
®d PTOptoms of cl\ronic lo\% back condi 
tOB mar be present 

irritatkm of the spinal nenn roots, 
may be radicular painarKl, in the lower 
regton, sjTnptoms slmubting ruptured 
hloiatebral dbV syndrome ore not imusiinl 
init&tioo ol the psoas muscle, hip 
contractures ma> do%TlQp suggesting 
l^dfame. 

Ocwtoally tho flrrt sign of Pott s dlseaso 
*balgtDg In the inguinal or femoral 
from a nioas abscess uhich nu> bo 
for ahernkL 

hi'photii of Pott t dlti'tue 1 j a Uto Bnd 
^ remfilng from vertebral bodj collapse 
pcsterk* angulation (Fig. 151) 
J^wnent of the spinal cord Is not un 
with toberculosti of tbo vertebral 
‘wlo and the assodated abscess formation. 



Il ma) appear in about 10 per cent of tho 
eases. 

TIk* orca most frequently Involved Is the 
upper and mid-doriol region Tire spinal cord 
inx'ohcmcnt is usimlly secondary to extension 
of the granulomatous tissue ^Wth encroach 
ment on tlio spinal cord ratlirr than collapse 
and angulation of the spine The lesion mav 
progress to complete paraplegia If rogres 
tlon of tile s> mptoms is not rapidly obtained 
w1lli rest, m^lcaUon and splinting drainage 
of tire tuberculoiif abscess bv costotrartfver 
foctom) is indicated L^imincctomy Is usually 
not adidsablc 

In tuberculosis of the spine the roentgeno- 
gram Is of great old in establishing the ding 
nosls. The demonstration of the narrowing of 
the Intervertebral disk and the lytic destruc- 
tion of tho adjacent >-ertebral bodies accom- 
ponlcd by paravertebral abscess Is extremely 
suggestive A positive reaction to the tuber 
culln lest is corroborative evidence, especial 
l> in patients of the vounger age group A 
negative reaction to the tuberculin test, os 
mentioned before Is of greater value In elim 
inating the possibility of tuberculosis Con 
finnation of diagnosis occasioruUy mav be 
obtained bv aspiration of the abscess ana re 
covery of t^e organism. A presumptive diag 
nosls Is aided bv the presence of tuberculosis 
elsewhere In the body usually of the puhno- 
nary or gastrointestinal tvqre 

Conditions which simulate tuberculosis of 
the spine especially In the adult, are low 
grade pyogenic osteomyelitis— tho proUfera 
tivo bony daiDM seen in pyTigenic oiteomy 
ellUs are an aid in differentiation malignant 
diseose, chronic arthritis and fractures of the 
vertebral bodies other granulomatous infec 
tions such 05 actinomyeosls. 

As In all forms of osseous tuberculosis, the 
treatment of tuberculosis of the splixe should 
bo divided into the general and local meas 

UTCS. 

The general lupportlv’e measures are those 
mentioned for the treatment of systemic tu 
bercnlosis including the use of the beneficial 
drugs, associated with supportive mea sur es of 
rest, well balanced diet and heliotherapy 

The spine should be given complete rest 
and. In the earlier phase of treatment of this 
disease, the patient should have bed rest 
tjther In a plaster shell, a Whitman type 
frame or Stryker bed (Figs 152 and 153) 
By means of these devices the patient can be 
turned for hli bathing and general body care 
without putting torsional strain upon toe in 
fected area of the iplnc. 
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Figurw 1S2 Fluter ihdL Supine' b prano. 



J53. Stiyker bed with petieot in prooe poeltkn. Poettloo mey be rever»ed to inptae. 


In the post, many attempt! have been made 
to hyperextend the iplne gradually to pre- 
vent vertebral body collapje- however ft is 


generaDv felt at the present time that h)-per 
extenfioo of the iptne is to be avoided, as the 
be^g process will bo benefited by dio grad 
ual contact of the adjacent infected verlebnil 
bodies and that treatment in a flat or oentral 
position is more conducive to healing than 
the position of hyperertenslon used In an at 
tempt to prevent deformity 
Recumbency 'vlth protectian of the spine 
Ij maintained for prolongod periods until 
Ibo diKBM 

^videnc ot b«Hntog 

period of lecumboocy b about dgbteen 

'"‘S^tiv, futloo ot tho I^or 
of tET^ptoe thnmghotrt tho dbemri aitci. 


incorporating one or ttvo vertebrae th^ 
and below the Involved area, is used alra 
the active infection has become 
Operative foxion Is a further means of firatioo 
of the affected spine using the bony furion is 
an internal menus of support in additko to 
the external suppert of braces or casts. 

Prolonged immoblliration of the spin* “ 
ter healing, either foDowIng conservative or 
operative treatment, is indicated. A bnce (* 
cast (Fig. 154) Is employed during the ^ 
rlod beginning ambulation and il conttEt- 
ued over a period of eighteen to twenty fc®^ 
months ^ 

Tuberculous ab sc es se s, as a rul^ sro ^ 
opened unless there Is pain or threaten^ 
rupture. Most abscesses will retrogr« nDa*r 
conservative treatment and frequoitly go 
to complete healing by Ion- 
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Acute am) Cimosic Infections of Bones and Jolnts 


TDberaik»ii of tbc Sacroiliac JoInL Tu lar or cxtra-articular roulcs \\ben tJxj diseaw 
beraiimb of the sacrolUac (olnt Is quilc nirc process has shown CNldcnco of subsIdJog, 
in children but Is occaslonaU\ seen In adults TuIjctcuIotis of the Hip. This t>T>c of tu 
sod jomrtima ma\ bo bilateral berculous Infection also 1$ seen most com 

Ahscen fonnaUcm Is frequent in this Infec ntonl) In children. It has been stated that 85 

tfciQ and the tendcnc\ Is to point anteriorly per cent of the cases occur In children 

more often than posteriori) Tlic abscess ma> \*oungcr than ten j-cari of age The remainder 
point Into the groin into the Iliac fossa, into hav-c approrimalclv equal distribution In ^ 
Sebottocki, passing through tbc sacrosdatfc sons up to slit) >-cars of age. In tuberculosis 
Dotch, and into the Isdiiorectal fossa. of the bones the frcqucnc> of tuberculosis 

The onset of tuberculosis of tbc sacroiliac of the hip is second onl) to that of the spine, 
joint as a niJe is slow and the abscess may be The process may start as q primar> s>'Dovial 
the first symptom. Pain In the baci. may be Ins-oU-cmcnt or the original Infection may 
iDcreaied u-Ith sitting or walking and Is ac lodge in tbc terminal s-eisels of the capital 

aKapanled by signs of chronic Icnr-back epiphysis of the femur or the marginal epJph 

wilhliinfted back motions Pain is elicftcd on \'sis of the acetabulum, 
iliic compressioo, being felt on the affected U is felt that trauma mas be a loca liz i n g 
ride. agent for the Infcchon 


The x-n\ changes seen in tubcrcolosis of 
the tacmlliac Joint are atrophy of the bone 
® the adjacent margins of the sacroiliac foint 
od scaBopmg of the orticolar margins of the 
jolnl due to subciiondRil abscesses Tbe dif 
hrotJal diagnosis must cidude the com- 
F^ointi of lumbosacraJ and sacroiliac rtnila 
pd t be taten'Crtebral sj-ndrome. Sciatica is 
frequendy complained of by patients with 
to doe^ OtW types of Infectious proc 
etw roost be ruled out 
The usual supportive measures should be 
yd a nd the patient ihcruld be treated In the 
yyl^rot position. Tbe back ood hips are 
“Mobilized by t bilateral bip iplca cast 
operative foston of die affected 
is tmdertaken either by the Intra-artlCTi 



There may be three distinct t\pes of tbe 
disease— acute, subacute and cdnonlc. Tbe 
syToptoms vary accordingly 
The genenu symptoms of tuberculoos in- 
fection arc low -grade fe^-er malaiso, loss of 
weiAt, anoreria and night l^veats. 

Itie local symptoms are bmp and pain m 
the affected hip or pain referred to the knee. 
In children, nt^t cries ore occaslooallv noted. 
Defonnity is orquently inridious. As a rule 
abscess formation becomes apparent later m 
the disease. With the acute type, all symp- 
toms are more pronounced, and with the 
rapid l\Trls of the bone, absorption of the fem- 
oral bead or dev-elopment of a “wandering 
acetabulum’ may re^L 

\-niy eramlnation frequently rer\*eals caph 
sular sw-elUng with early decreased demitv 
of the adjacent portions ^ the llhim and ace- 
tabulum. Later loss of joint space and grad 
oal destruction of the femonu head or ace 
tabnlum, or both, are obseT^ed. The reaction 
to tbe tuberculin ildn test may frequently be 
positive to the dilute str en gth of tuberculin. 
The diagnosis mav be confirmed b\ aspira 
tion and recov'cry of the bafflU either on 
smear culture or guinea pig inoculation. Oc 
caslonally blopsv of the hip joint ma\ be nec 
essarv for jxjsltlve diagnosls- 
The differe nti al diapwsis of tuberculoris 
of the hip in children is frequently difficult 
The more coiiiiiton hip offllctlcms \thlcfa must 
bo considered arc Perthes disease- trau 
matic epiphysitis low-grade osteomyelitis of 
the upper end of tbe femur Infectious arthri 
tb irrilati\’e lesions of tbe psoas muscle, seen 
occasionally in assodaUon with lyTuphadenl 
tis In the Iliac fossa, and arthrofibroiis 
(Lua) 

SupportiN'e measures previously described 
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Fltnr# 156 . Extn'Crtiailai crthrodecu cj tlw hip 
(healed) 


thcrtild be used In conjunctioo with the die- 
rootherapeutic drngi. 

Bed rest with imnwbillTaticm of the af 
fected hip either by traction or hip ipka 
cast (Fig. 155) in the funetkma] position 
tbonla bo instituted. This conservative treat 
meet fa reinforced by drug therapy until tb© 
patient ihowi ervidence of geneiul Improve 
ment with x-ray evidence that the 
p rocess fa arrested and Improving Efforts are 
yrade to maintain the red nkxid count, bemo- 
globin and scrum protein at Domxd levels. 
When the sedimentation rate approximates 
Donnal, surgicad treatment of the lesloo ma) 
be comldcred. 

Surgical fusion of the hip Joint by Intra 
aiticuW eitia-artieular or combined meth- 
ods nay be considCTed at the point when the 
dijesse fa under controL This fa particularly 

.troacm o! th« artteikr cutOagi^ Q^th-o 
midattia, nataulnlng th«Tilp to . 


ftmctional poslHoo, which consisti of ap- 
proximately £5 to 4-5 degrees of flexion dcd 
IraJ in regard to rotation and 0 to 10 de g rees 
of abduction (Fig 156) 

FoUenvine the operadve procedure, the pa- 
dent fhoula continue to be kept in a protcc 
dve cast for the period necessa^ to obtain 
solid bony imioD and the hip rartber pro- 
tected for an addidonal six months to a year 
until solid benling has been completely ob- 
tained 

Tuhoruloirt of the Knee. Tubescnlosfa of 
the koee fa the third most coorenoo type d 
ooeons tubercolosls. It fa predcurdpantly a 
dUesLse of children. Iniectioo fa secooiiy 
to pulmonary or gastroinlestlnal tnbercnksii 
and tho iafectiem fa comideitd to be blood 
borne. Bacteria) emboiJ lodge in the epiphyj* 
la] cartilage and iom tuDerde*. The ii>- 
fection enten the knee Joint by extension 
along the capsular rtructurcs or directly 
throngh (he articolar cartilage. There are 
instances fa) which the infection may be pri- 
marily in the synovium and, when toe Infec- 
tioD enters the Joint, the synovium becones 
thldceoed and granulation tissue coven and 
destroys tho articular cartilage. This goes on 
to a gramilociatous proce ss associated with 
tuberculous pus and produces a thlch, boggy 
swollen kmee nnacxnmponicd by beat or red- 
ness. Abscesses frequently devdop 

The onset fa uiu^y marked bv a slight 
limp with limitation of knoe motioa This fa 
foDowed bv swelling of the Joint associfllcd 
with moderate pain and tenderness. Tbe 
patient groxhiaUy develops a flciioo dc" 
formity'- the knee beconwi progressi vely eo* 
larged, boggy and painful Tbw symptoms 
are usually associated with tbe other general 
s>ftenrUc manifestatlcras. 

Tbe diagootls of tnberculosfa of the knee 
fa aided the knowkdgo of existing sys- 
temic tuberculosis. A positive reaction to tbe 
akin tuberculin test In early childhood also 
Is suggestive, \ raj changes may or ma) 
not be pretenL If tbe dfaease fa primarily 
synovial tuberculosis tbe ^vidoice wiD 
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bemUdboncnlTophy In tho more ad\ui>ccd 
itetse of owotu tubcmikni^ IIktc nor 
rowing of the Joint jpacc l\llc dcitniction 
d the lubchon^ bone nnd fragmentation 
cf the articular enrtiUgc. 

Porilh-e Idcntlflcotion of tlw tuberdo l)adl 
ha in caltuTCT from Umj a5plmtcd material 
d the knee Joint or from n guinea pig inocii 
bird with tho material confirmi tlve ding 
\Vhen there U doubt aa to Uk: proper 
a tisxuo blops) moj bo tho only 
neuB of obtaining a p<^lh*c dlognoiU, 

Tnbcrcaloili of tlx* knee ma) occaaloruiIK 
be difficult to dilftrcnUatc from chronic 
lynovitlj, ttrophlc orthrilla rheumatic fe\cr 
fa chfldr^ low-grade pjogcnlc orthrltir and 
banophllia, with repeated blood) rjiK^dal 
effimous. 

The umal mpportl ve raearurc* oj presd 
waly dewiibed tor other o»ooui forms of 
faherculoiij are cnentiaL 


Complete rest of the affected Joint In the 
podtion of function is desirable, Immoblllza 
tfco of the knee may be obtained by cither 
or a hJp spica cast If defonnlly has 
"wdoped bef^ the treatment is under 
it b necessary to correct tbo fladon 
defonolty 

In the great majority of patients bon> 
for a perruaneot cure Is deilnible. 
™ tente disesue proc-e a has been 
broQght under control wtdi the supporttve 
of proper drugs, hellotb^py rest 
ttd innnobilizaifti, operative fusion of the 
^ fa desirable, espedally in adults 
^^^cal arthrodesis Is usually of tho intro 
type with removal of tbo syno- 
nnd articular and lemlluimr cartilages 
t ^^bgied hone ends are shaped and 
®^t into cootacL 'The patella Is fre- 
^ndy itted as a bridge graft from the 
dtirm is fixed in a po- 

•omewhero between 145 
tj_ extamon, depending upon 

t-bj? of ocaiMtion and die ago of tho 
chUdren, it is advisable to fix 
cf tiw. u!f cxtmslon as further grmvth 
^ ^ femoral epiphysis \vin tend to 
^ grow into flexion, 
in patients with synovial tu 

the disease arrest and cure of the 
1^ effected without surgical 
•id oiw* this Is extremely rare 

fdh for watch these patients care 

® dUeajo piocen 


Icctcil during this period \vitli n long leg hip 
iplctt cast suliscqucntly s\:pi)orted bj a cal 
Ipcr lifncc to n\'oid ^vc^^lt bearing until 
complcto bony union is obtained 

Tubcrciilosu of the Ankle and Fool Tu 
berculosis of tlic ankle and foot is more 
common In males than in females and is not 
common in children under ten y’ears of ago 

Tl»c primary lesion In tubcrculosli of the 
ankle and foot is most frequently osseous 
when It octnus In children and synovial 
when it occurs In adults Occasionally tu 
l)crcu!osis in die foot starts os tenosynovitis 
and fubscqucntl) enten tl>e tarsal Joints b©- 
cniisc of tlw Intimacy of the tendons to these 
Joints Tlicro Is a tendency for the Infection 
to spread and it may im’oh'o the entire tar 
siu Abscess formation in tarsal tuberculosis 
is extremely common, 

\Vlicn tl>e infccticm remains restricted to 
tl>e onUe or to one tarsus the prognosis Is 
good. When there is evidence of multiple 
infection and sinni formation, the prognosis 
becomes extremely poor and amputation may 
be the tnmtment of cboico to prevent gen 
erixl spread of tho Infection. 

Id tbo child conservative treatment Nvith 
Immobilization for at leajt tivelve months 
is Indicated, with the cast extending from 
the toes to above the knee with the foot in 
a functioaal position When a single Joint is 
Involved, arthrodesis of the in^’olved Joint 
may bo accomplished Nvhen the disease 
process slunvs evidence of being under con- 
trol 

Elitra-erticular arthrodesis In tuberculosis 
of tb© ankle may be accomplished satlsfac 
torlly with a good end result provided there 
has not been too extensive destruction of the 
Joint 

In patients having fulminating tarsal tu 
berculoiis early amputation may be neces- 
sary because of the great tendency for tbo 
disease to metastasize to other pa^ of the 
body 

Tuberrulofu of the Shoulder Tnbercu 
loui infection of the shoulder is most of te n 
of the chronic typo (caries sicca) and in- 
\x)lve8 the bone rather than the synovium of 
the Joint There is frequently no enlarge- 
roent of the Joint This typo ^ tubercnloiii 
does not bav-e tho tendency to abscess forma 

tiOD. 

Tb© history is that of gradual onset of pain 
in the sbouldor with pro gie i sl ve lots of mo- 
tion. If an abscess forms it usually points 
anteriorly The diseases is usually associated 
with active pulmonary tuberculosii Tho chn 
ical picture of pain in the ilaxildar with 
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Figure 1S7 Shoalder epic* out 


gradual lots of motion attodatvd with tuber 
culoos processes In other portions of the 
bodv accompanied with x nay change*, aids 
in tiMi diagttoiis 

Diffcsrential diagisocs consists In ruling out 
the pottibihty of chitmic subeWtoid burttl*. 
adb^v© csqpsnlitis and rheumatoid arthritis. 

The frequent occurrence of Dontubercalous 
adhesive capsulitis in patients with pukoo* 
nary tuberculosis under treatment wids bed 
care Is well known and it is a constant source 
of disturbance to the edinidan to eaudnde the 
posribility of active tabercolotis of the shoal 
der in tb^ patimts 

Tuberculosis of the shoulder is treated by 
£%f Ji» /icrJdfr ir s piaster 
ipica cast with the shoulder bdd in a posl' 
tion of function of aj^jroilroately 65 degree* 
of abdnctkm, 35 degrees of forward fl«don 
sod 35 degrees of ertenud rotation (Fig. 
157) The patient is treated, as in other 
ftOTiB of osseous tuberculctis, in tbe posttion 
of rest xuitil the disease p r ocess hoi come 
under control and evidence of other fod 
of tuberculosis does not contraindicate sur 


gfrol xnanagement Then operatf^'o fusion of 
^ shoulder is indicated- Combinations of 
tntra-arti rniar and ertnuutictiJar type* of 
arthrodesis are perfearoed and, following the 
operative procedure, immobiUzatkm In a 
ttoulder spic* cast is contimied ontil wild 
bonv fusion h obtolned. OcmrioDally metal 
tfc iitcnml aattoa nMy bn toed. 
thf bead of the humerus to the glenofd 
orocto of the scapula, to provkk stohiHty 
SSTw urdon fa o«™Ag. 

3t of »rthrod»fa of llio ihouWo fa 
wbon *0 ^ooKior h« 


been fused in the proper petition. The mo* 
billty of the wopula on the tboradc cage 
allows for adequate movement of the «rm 
up ft> a point of appronmatefy 90 degrees 
oi abduction and enable ^ patfeat to 
get tho hand to the Itead and mouth. 

Tabcmilosfa of the Elbow As in other 
tj^w* of osseous lubereulosii, to Infectfcn ' 
osuallv starts in the bone. The Infectioo then 
extends to gradually imtjh-o the faint proper - 
Tuberculous infection of to elbow b nwre * 
common than that of tho shoulder and car ' 
ric* tlw best prognosis of any joint wltkh > 
may be Involv^ by tubercnloris with regard - 
to bcaling with some retidual uvefol motku. 

The usual symptonis are gredool swefUot 
poJn and ttifines* about tne dbow wftb 
doughy thickening of the dbow joint wlAh 5 
may go on to abicess forroaticHi- Motion b i 
polnfii 

If treatment is instituted early wltii fan- 
moblliZQtlon and geuenl supportive roets- 
ures, the prognosis is good for beaHng ind, 
if to disease ocoirr in childhood, uscfal 
motion may be obtahred after beaHng b 
complete. In adnlts, it may be necetsai} to 
undestnke opentive fusion as a final defioh 
tive course u treatment In socne bistaoces. 
ertra-articedar fution mav be eccomriiihed 
with bone grafts eitcjxllDg from to bn- 
mmis to the olecrasoa 

With surgico] arthrodetis of to elbow 
the arm ahould be maintained to a functlccal 
potition with the elbo^v at a rig^t an^ and 
to forearm in midporiticoi m regard to pto* 
nation arrd supinstion. 

T uhercaifjtlt of the W'rast 7i?ie?Ti>kuJ 
infection of to wrist is not common. It h 
usuaDy secondary to infection of to carpu* 
or metacarpal bone* with erteoiioo into the 
wrist Joint. The disease it frequently quite 
dtoeminated thrnu^jout aH the carpal bo^ 
and, because of the inperfleiai nature of the 
wrist Joint, to tweliing becomes quit* 
marlea Tto syroptona <rf the disease are 
manifeated by pain, tweliing and restricted 
motion of the wrist Frequently tore is * 
flaion contracture of to wrist there are 
large fiadform sweDino eorieiidtog in 
don ahenths above and below to carpal nga 
meut 

Carpal tubercokHris occurs in adult* retro 
than in tdilldren and Is associated with ouwr 
lubeitwlou* infection*. Porillve dlagnoris am 
be rather raidily obtained by aspiration « 
tbejotnt and denxwwtration of to organism. 

Tne prognosis In tuberculosis of the wrist 
must be somewhat guarded. Geoerti *y* 
temic treatment is indk: ng with drug 
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tieupy il»oitld Iw ImmnblKrptl In 

1 loo? inn cajt and Ik'UI In q functional po- 
ribcc of 30 to 30 dcpx^?s of dorrlflcxlon 
rth the forcam In mldposillon. Tlic cast 
fhriH iucoiporatc the cllxns to cUmlnrtto 
anboo «t die distal radioidnar ortlculntlon. 

\fteT the disease lias liccomo quiescent 
tthrodesB of the wrist may be acblcscd 
■e procedure, A can^lous bone gratl 
Gtend from tbc radius In tiro mda 
aqalbooes. It Is preferable to dclaj opera 
fte treatment until the local process has 
betaue quJcsccnL 

Boml Toberculosls. A bursal tj-po of tu 
brnnlosis may be encountered In wlileli 
tffo fa a prmurv infection of tlic plutcal 
loin lying o\er tbc grtntcr trochanter of 
ftehip. This occurs os primary tubcrcidosls 
Bid fa itBinlfcstcd bj pain and discomfort 
dnit the hrp with lo^ swelling. In tiro 
ttfer stages, the bone Is not imoK'od but 
the trochanter ma\ become Irv- 

lolvcd. 

ftmth-e diagnosis is made b) aspiration or 
»ps? 

Treatomt of this condition consists of the 


general luprxjrthc measures ai prcsiously 
otitllncd and early surgical excision of the 
trodiantcrlc bursa If tiro bone of the tro- 
cliantcr is Imoh'cd partial excision of the 
greater trochanter may be undcrtal.en If 
Uic soft tissue or early bone infection is not 
treated the disease may progress ultimately 
to Imxihc the hip Joint with much more 
serious results This type of tuberculosis is 
one whldi Is seen in adults 
Tlrorc arc rare occasions of tuberculosis of 
tiro metaphysial portion of the bone \ritboul 
Inx-oKcment of the Joints 
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Tumors of the Bones, Joints 
and Soft Parts of the Extremities 

By MURRAY M CXJFELAND M D 
and CHARLES F GE&CHICKTER M D 


Muerat MAiKxn CoTEUAKD tcot etjucoled at On^eihorpe Uniofnlfp h Wi 
mitfce of Gcorjita Cwduallnff tn snttficbit from JoJuu J/opitat UitkfT 
ttif/ he }frcame a feiioic tn tutg^ pethoiop^j Thii Mereti Ud hhn hgicaOi 
into (lt€ field of ftimor turpeiy £n tchtch be decffopai bU 1eJent$ further el 
Ifeinoriai JlospUa} Nnc York^ and Unkm Memori^ Ilotpllal, B^leiore- 

CiiAnua FuRtBoriN Cesonerm pndusSed from Ceorfie WaAinfion Veh 
twrttiff and lohnt llopkmt VnivettQy Ho U a product of the tretf-inotr* 
ediool of mTfflcal pathofopy developed bi the turjdca} JaboreicaTf of Jobet 
//o/jjynt mode famorte by Joeeph Bloodnood, 11$ ii one of the fev peiheliy- 
ettf* tc/io hat>e combtned the Mvipllne of pathology wUh the dbded apjA- 
CBffon of tti jTTindplea 


In appiui^lag ans method of Ihcrow It is 
rwceaiary to know tbo essential pathology 
the nahmd bfitoiy of tlto dUetue and what 
taflucDcc specific therapy may hove urwn It 
The chmi^doo of bone tumort based upon 
the relation of bone development ami 5uh®o- 
quent tirmor formation ftspomte* the tumor* 
Into specific types eadi of which foUoAvs a 


definite courtc. A survey of these gronps 
veals the effect of treatment more accurswy 
dian would be postible otherwise and prog 
notU Is Uius placed upon a sound batit 
A brief ftuvey will be di on of »cb ffroup. 
the treatment used and nhero irranlatioa 
teems of benefit, (he physical aRODt used. No 
comprehensive rule can be laid down a* to 


CartShfdnau 
OtteodwodioiDR, 
jotimy ind mutepto 
ClundiocBt 

(3^jndrwrryiti*d flbrwn* 
CScbdroblatforn*, 

bdrifn iTittlitDant 

ChoodroMKwnt, 

primer «■ sertttW 

UfTTOuj end Syttrmr 

EwtHts tujfu m 
Primary rrttaiiom imcocs* 
HaWpie Dlytlana 

OVtoi* kukemit of how 

nrtktiWmdcdwiiMU 

\»Dlbarn»* tod franukw*** 
of bor>^ 

X/lfT GncWoklCT C. F 
Fact 


ClMtficmU«a oC O w o * Tmaori* 
Tciiowt or muovr omteot 
Omeou* 

Ckteorafts and oonfytng Elnmas 
of iLuil and Jawi 
0<MKknt<wta 
OktfOfenjc wrom*. teferonna 
and cnJrolytic 

Ptrocteo! oriootna «od rayoritli 

OKlftcUlt 


TCMDRt or MOWOtUOO OVOIM 
StetmsUtic Drpoids 
Ctretnoraa of pmftto. breut. 
Udorys, etc. 

Ifet Kott c buipliotnai and 
wtenm 


PenrptM 

Bone cyif 

Diffuse ostertti fibrut* (!*•■ 
tljvToid«m) 

Fibrous dyspUno, pofycet«<fc 
or m un w t otV; 

Cknt cell tunwr 


Bg Imdution or Direct /•«**» 
Chordotn* 

Angiotna, ang foitr cotn* 
FQjroro* and flbtooArunw, 
fawUi or nerve sbetfb 
Xfycwmna 
LtpussiuAua 


*j)d CopeUnd. \l M t Tumort o( Bone J B. Llppln«*t ^ 
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nbrtbfT a tumor jjtdccsj radicnCTnillvc 
ExpmcTJco hai bcim our host teacher as to 
die beha\-k)r of tumors under radiation b> 
odann, x-ra\-s or rodtoiwtopcs 

TUltORS OF OSSEOUS ORIGIN 
In georral, surgerv offers the best method 
of treatment in tumors of osseous origirL 


TIic> arc not radioscnsiU\-a Isolated tumors 
of this origin liasx; been affected bj Irradia 
lion or liavc been treated successfulK using 
Irnubation os on adjunct to strrger> 

cinr/z-tc/Nous n/j/ons 
Oitcodiondroma (Exostosis) This tumor 
presents a surgical problem wlicn treatment 


KOSTOSCS CWONOROtSAS 
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Ff*w* 159 Chtm ihowing the tkelrtal «ite* fnvolv*^ ^ n ^ ft « , i i , j, 

arm todVatte the mort fceoon* ritet, the 

todkate the ocatriOMl tlt«. lodfaehs the coouncn *tte* and the dkgocal boa 


is Indlcmtei It forms tbo Urgot group of 
betdgn tumon arising from precartikginoii* 
conoectiv® tlsrue in the il^Ieton and U fcmnd 
most frcquortly Dew the cods of the )oag 
bones of patients between the ages of ten 
and tweon-6\'e yean. The other files of Im 
poctance are the bones of the thoracic cage 


Md the small bones of the foot and hand- 
The diitiDctive diagnostic features include 
w pedicle of normal bone protruding from 
the bone cortex and the rim of cartilage 
overlying it. A similar structure mav be seen 
nUcroacopically The roentgenogram demoo- 
*tratej the compact dlffesentiatcd ootgiwlh 
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of bono and an overlying cartfloglnoui cop 
flecked widi cnldum (Fig, 100) Instances 
of single ostcodwndromas wilnout symp- 
toms fiequcntl) go unnoticed The tumor 
may bo Idt untreated but should bo watebed 
b> intcnul rocntgcnogmphlc ciamlnfltion, 
sinco It may undergo secondary malignant 
change, particularly after the patient reaches 
Uhj ogc of tlilrty yean Simple excision usu 
ally sulBccs to cure the osteochondromas 
uhidi pnxluco pain or dysfunction Sec 
ondor^ malignant change occun in about 8 
per cent of tnese neoplasms 

In hcretlUary or muUlpie osteochondromns 
(Fig. 161) the regions most fremently and 
sm’crely affected are those of the forearm and 
leg, the bones of which may bo fused at one 
point The prognosis as as life is con 
cemed is good, but there Is no adequate 
form of treatment, except operation, for cor 
rcction of deformities and removal of osteo- 
chondromas causing pain or dysfunction. In 
a few of the patients with multiple skeletal 
InvoUement secondary malignant change Is 
observed In one or more cartUaglDous growths 
Jea Roatfgeoogrtm ibcwloa otteoehoa- microscopically showing cboDdromjTOsar 
paele tj-pe. N«o ibe wid^wd mett coma. ResectloD or amputation when neces 
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Figure JflS. Fbotomlcrojrtph tiJten from margin of the ccotral diocidronM of the pba lani acen b 
Piguro 164 The totpoc U com^OMd of adolt hyaboe cartRafe. 



Ftiwra 163. RooitieDOfrtm of a Urge cwdial 
of OTprial ori^ fa » 

booo. Tlx. Brfcrt ibo." kmjttodlnJ ttreJJai. ^ 

ot mrtr. uxi Blpslln^^ 

SSra. S« Hlo> 1« fa" 
dnxw ci the 

Bed with b<rfgn OJMtoM " 

It occtm hi Ite smau bonaj ct the 


tf>e tumor Is composed of mdiohjceot c*rti 
Luge and appears as a ceotral ksiOD with 
rarefaedem It is vlsJWe in the roe otgeoo ' 
gram as a cystic area, Becied with circa^ 
scribed, dense areos of calciflcntkm, withto 
a shell of cortical bone. HistologfcaHy a cav 
tirnl area of cartilage %vltii orderly airangf 
ment of cells Is usually seen (Fl^ 102) ^ 
some chondromas fHnI cartilage rofiy be 
present In vorying arotmnts. The lesions are 
rarely multiple and occasionally affect loog 
bones (Hg. 163) In deedding wfaetbq « 
particular cborKtoimi is to bo treated nom 
the benign or malignant standpoint, the kh 
cotion rather than the mthologic ctangi^ 
is given primary consitwation, Lestow 
the small bones of the hands and 
be looked on as benign and comble^ tiw 
ou^ extirpation by curettage and cfaemrail 
cauteiiiation (Fig 164) Only rorely 
cmtral chondromn of the phalanges 
carpels or metatarsal bones slwvrn maligns^ 
propensity True cbondrotnas of large ii*e 
occurring about the stemom or in j'”?® 
boTvea most be looked upon as pr^CTtiaUy 
malignant They ibtnild bo renwed u 
rible. Roentgen ray or telenulinm therapy 
been of benefit In retarding the growth in a 
few coses , . ^ 

Afaffueef* tyndrome or dvsehondrop^ 
with hesnongionutosls Is a oonbar o 
mesodermal dysplasia. Skeletal devdopi^ 

may bo retarded on one side or in to diyi ^ 

bones, principally the bone* of..4o extretm- 
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ao, dioradc cage pen’ll and vertebrae. 
MnWpic central dtondromai made up of 
frtil cartilage, acociatctl willj inft port ho- 
jjangionifli, aro obierv’cd in tlK! affected 
Wn-L The ioft*mrt onglomatma tumon arc 
a\Tnx)UJ to cdJular in morpholog\ and op* 
pcaimcc.’niodcfonnlticimay appear in carlj 
We, becoming itatkmary in Ovc iccond dec- 
ade. Trf\-lal hi|uric* ma\ cqujo fracture* 
tiinjD^ the cbondromatoiii areai TIkj pa 
bolts pretent marked bone and soft part 
deformitlet, occaiionallj rcquirinc amputn 
boo of an eortreinll) for comfort Dccauto of 
Wn of hmedon. 

Quodrotnpeoid Ilbroma This it a rc- 
CHflJy detalbcd benign tumor wlildi ap- 
pean to be a xTirianl of central chremdroma 
•feet ariiej from blailcmal tUiuo (cnrtilagc- 
fcnnbg connective titsiio) Tlio lesion it utu 
■By iftnated in the metnpliyiial region of a 
kiig bone, with the tibia and femur contrib- 
nting more than half of the cbor>drom\'iold 
fitranaj seen. The imall bor>ct of the liandt 
•ad feet occatkmally reveal a limllor procen 
Be nujorit) of paticott alToctcd fall within 
oe first three decade* of life. Pain b iho 
aifef lyiaptan and, occaiionally palpable 
fa noted. The roentgenogram cl^c 
^’’hticaDy reveal* an eccentric, thaiply cSi 
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cumscribed raroBcd defect The cortoc may 
bo completely destroyed, with or witiwut a 
faint periosteal reaction (Fig. 165) Trabcc- 
ulao may bo seen travcnlng tlio defect 
Colclfic deposits arc usually not \'isuaHzcd, 
in contrast to tliosc seen in roentgenograms 
of central cliondromas Histopathologic 
itiidy reveals fibrous, raysomatou* and 
early forms of cartilaginous tissue (Fig. 
166) Tlie cells in some cartilaginous por 
Hons of the tumor may show bizarre nuclei 
of irregular shape and size. The periphery 
of Iho tumor may have a concentration erf 
nudet CoBngon changes of varying degrees 
aro seen 

\Vl>cro possible, the treatment of choice 
consists of on bloc resection of the affected 
nortiDn of bone. In some lesions curettage, 
followed b\ cltemicol cauterization with or 
without insertion of bone rhl ps, i* carried 
out with good results. 

Chondroblastoma— Benign and MaUgnanL 
Clwndroblostoma arises fr^ a proUf^hon 
of cortUago at the epiphysial line and usu 
ally occurs In persons b^veen the ages of 
ten and hventy years. Jt is most frequently 
found about the upper end of the tibia, the 
Io\''er end of the femur and the upper end of 
the humerus Symptoms of pain, tones end 
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Figvn 16S RoeDtgeoofno) ol tfbt* thowtnf 
ciuD^'OiD>iold fibroma to upper metcpbyia. Note 

ttx* iberp marg in oj r «»4irJnfwvi» 



F<fuf»JS7 BoeotgeDOgrtm 0/ a bcizIfQ cbocM^ 
blettccoa ariitng at tbe ep^tbridal Itoe lu mtvtet tie 
eptpliTBi ntd the prtTU^ mettph7«U] tret. Ncta 
the polotael reactnm to the medal ride the tih^ 
TrabeColatlOD B Tntn t rrtal 



(Jyyfnnctlon average five months tn dnration 
prior to operatloa 

In the roentgenogram, there Is a cimractor 
Utic mottled cystic area of bone destruction, 
with eruanstoo of the bone shell and tmioUy 
r»ctio. (Fig. Iff?) N.^ 
frequeedy the toinor bran a marked liml 
^ to gUnt ceU tumor liUOTKopIcoIly 


one sees masses of young cartfiage ceUi of 
chondroblastic ty;M with areas of tmaddfled 
matrix. Zones 01 chondrold material tre 
present ^vith characteristic lace-lllce caldflca- 
UoD aboQt residual lacunae. Some areas re- 
semble adult hyaline cartllago The tumor 
has areas of marked vascularity About the 
vascular areas and the periphery of the car 
tilage, numerous giant orteoclasts are 
seen (Fig. 168) 

Some rf these tumors show malignant de- 
generation, dlEerentlated from the benign 
lesions only by hlstopathologlo study Many 
fnvestigatoTi separate the benign hnnoo 
from the malignant variety pladng the Utter 
with the chcmdrosarcoma group. 

Radium or roentgen ray therapy Is recom- 
meDdcd In the benign l^oni following ei 
ploratibn and curettage unless the tumor 
cun In a bone which can be resected with- 
out sacrifice of function. The malignant 
variety of chondroblastoma has been nni- 
formly fatal deq)ite prlmory amputation. 

Chondroaarcoma and Osteogenic Sarewna- 
These Include several subvarieties of 
nant tumors which may arise either sn^ 
peaiostealfr or centrally In the skeleton from 
the bono-fwming tissues and produce bone, 
cartilage, osteoid material or preosseous 
noctlve tissue. These malignant tmnon dls- 
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jjace aod dimipt tlto pre-existing bona 
Tlicy art cKiractcrizcd in iho roentgeno- 
punby v-ar^-iog degrees of bone destruction 
new booe formation, and pcriostcfll reaetkm. 
WTien booe fonnation predominates the 
hrmm are referred to os sclerosing or cnlco- 
osteogenic sarcoma, \VlKm borw do 
straction predominates, the hiroors ore highly 
nscolar and axe referred to as oitcobHc 
or tdangiectaHc osteogenic sarcoma. When 
oitllage rather than bone fonnation or de- 
itniction predomiDates the turnon ore 
oiled chondrosarcomas Prinsary cbondro- 
aratoa lefen to a malicnant tumor whicli 
iffedi rre-eiiiting normal osseous structures, 
Secomtuy chocdrosorcoma refers to similar 
tBmen which arise in prc-cilstlng osteo- 
dxmdnnnai or cbondromas, 

AH forms of cbondrosarcoma and ostco- 
mic sarcoma are nxirc frequent In the long 
Ws, especially In the ei^ of the femur 
lAia and Ebola about ibe knee Joint They 
tad to occur in the adolescent or postado- 
lacent period. Sclerosing osteogenic sarcoma 
J^primax) choodrosaxooroa ore laxgely Um- 
tei to roemben of this age grewp Osteoly 
betnd secondary cboodrosarojtnaa tend to 
^ I wider age distribution. Regardless of 
fa mbranety or the point of origin, oD 
fana of osteogenic sarcoma tend to affect 



X of betdgD duodro- 

. 1, _ ™ .I*oHer«tlon of cboodnibUitt cEkd 
'*** The*o ta Vrm are kooo- 

wftfa cant cfO tnin»-»« M*llgn*nt 
_^pl*c«. 


the cancellous cortical and periosteal itruc 
tures of the affected bone. Tbo rocntgciw- 
gnun shosvs Ir>crcascd density rarefaction or 
mottling, and the periosteal rone near the 
tumor InBltratlon imnv's Upping and desa 
Hon duo to the density of reactive bone for 
mation and tlio disease beneath it 
The patient usually suffers pain, swelling 
and lameness in the affected part Tbe symp- 
toms are of incTcosing severity and vary 
from sLc weeks to sU months duration. 
Trauma is usually coinddcntnl with ciaccr 
bation of symptoms mthcr than being of 
ctiologic simdficancc. There may be a mild 
degree of fov'cr and leukocy’tosis. Tender 
ness swelling and limitation of motion are 
often apparent on physical etamiaation. 
Skin changes and regional adenopathy are 
not present in patients with early disease. 
The tumors tend to metastasize to the hmgs 
more often than to the lymphatics. 

Ademiate roentgenolo^c examination and 
surgical biopsy under tourniquet, are the 
on|) dcEnitive diagnostic procedures None of 
tbo Rjlrn'OTieties or tiondrosaicoroa or osteo- 
genic soicctna are cured by radiation. Radi 
cal sorgesv (amputation, occasional resec 
bon) is tn© treatment of choice. Tije fiN-e 
y-ear suryhals \-ary from 10 per cent to 30 
per cent 

Primary chondromyroscrcomfl arises chiefiy 
in young patients (aged fourteen to twenty 
one years) and at the sites where tendons 
insert directly into the bone. Tbo favTjrite 
files are about ibe knee, the lower femur or 
upper tibia and also at the shoulder and 
pcMc girdle* Symptoms of pain average 
fi>-e months in durafam before examination. 
ELxamlnation reveals swelling, usually rub- 
bery in conslrtency Pathologic fractnre Is 
extremely rare. The neoplasm is composed 

of tumor cartilage, some ossiffcation and 
areas of cystic destruction. 

In the i-rav film, the growth appears as a 
subperiosteal shadow streaked with caldum 

spumes. It does not Involve tbe cortex until 

late in tbe disease, causing bone destruction 

(Fig- 169) Five year c ur es in ibis gr oup 

av-erage 15 per cent Most surviving patients 
have had amputation per f or m ed. Irradiation, 

ho weve r has rellevTd pain to many instances 

and reduced soft-part swelltog. 

Secondary chondrotarcoma arises from a 
pre-existi^ chondroma or osteochondroma, 

occasionally complicating Paget s disease 

and hereditary cnondrod^la^ Most of 

the patients are between tbe ages of thirty 

five and fifty-five years. The tumor shows a 

tendency to occur about the upper l^erus. 
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Fttur* 165 Roentgenoemn oi fahfa ibt 
choQdrQDiy\a<d fibrotm m upp«r CMtiphTili. 
the diarp dmt^ ct ndkktcmn. 



FiftmlffT Roentfraosns) of • borffD dxubo- 
bliAcna viiJjijt at the eplj^fayikl Itne tm-oMof the 
and prom^ iDftaphyital an*- 
p^QiUal uttiji to Bwdial ride of d>« tfi^ 
Trabecslatioo b niinliiiaL 



F i g u r e 166 . Klkrtiphotocrmph cbowtng mrxama 
toot time with arm of coodmed actclei aoa cIiod' 
droid in cboodrcanj-ttitd fibroma. No rrf- 

dtBce cf Biaold r eacti o n pceaent 


liyrfunctkm a\‘erage fiv'C months in duraHan 
prior to opCTBticni. 

Id the roentgenogmm. there is a character 
Irtic mottled cyitic area of W des^ction, 
with expanrioo of the bone iheU and «roall> 
nructi^MFig. 

{r«rarotly tie tumor b«n » maiied 
Stt? to gUut Microscoptonlly 


ooe sees masses of ^■Dtmg cartilase celli of 
cbondiDbLutk: t>'pe u-itb areas of oocaldfled 
matrii. Zones of cbondroid material are 
present nith charactniitic lace like caldflca- 
doo about residual lacunae. Some areas re 
seroble adult hyaline cartilage. The tumor 
hns ureas of marled \TiJCularit> About the 
\Tacnkr areas and the peripbei} of the car 
tilage, Duroerom giant cell osteoclasts are 
seen (Fig. IBS) 

Some of these tumors show malignant oe- 
generation, differentiated from the berrfga 
I^cns onl) bv histopathologic stod\ MoiT 
im-estigatOTS separate the benign tumo'’ 
bom the malignant %'arieh placing the latter 
with the cbondnsarcoum group. 

Radium or roentgen ra) tbeiam is rtcotn- 
mended In the benign lesions follmring er 
ploration and curettage unless the tumor oc- 
curs in a bono which con be resected with- 
out sacrifice of funetkm. The ouBgremt 
variety of chondroblastoma has been uni 
fonnh fatal despite primary amputation. 

GhondroiarcDraa and Oiteogentc Sarcom*- 
These indndo several mbx-ariehes of 
nont tumors which ma) arise efther suh- 
pcrlostealK or centrally In the skeleton from 
tbo bone fanning tissues and produce bone 
cartilage, osteoicT material or preosseous coo- 
nective tissue. These mallrrr' tumors dis- 
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jbft rtglom of ibc long bonci It iccms to 
be rebled to llio fomintlon of canccllotrt 
b®^ which Donnally follo%\’* In tlw of 
wlrffie d cartilage. 

GhnJcsiIIy the tumor Is usually observed 
ibcnt oue \w after tlic beginning of symp- 
tanx, whkii arc not chanictcristfc. Manv of 
the patients show a scquci>co of xymptomi 



including pain, tiunor limp and fracture. 
TTio (umorlias n wido age distribution being 
most fn?qucnt In young adults It hoi on un- 
usual tendency to Involve tbo shaft of bones 
and to produce a pathologic fracture. 

TImj roentgenomuns may bo hard to In- 
terpret and tJio findings are often confused 
witn tlwsc duo to benign bone cyst, giant 
cell tumor metostatie cardnomo and Ewing s 
tumor TIk) distinguishing features In the 
x-m> film ore tlie melting away and perfora 
tion of tI>o bone shell at an early stage when 
the lesion is asymunctrically located, the 
presence of a porkwtcal reaction and a slight 
degree of cortical expansion In advanced 
eases, osseous destruction leaves little doubt 
of malignant clwnge in the bone ( Fig. 171 ) 

E.'rtcrnal irradiation is an effective form of 
pulUativo therapy but amputation only has 
permitted five year survivals without disease 
(10 per cent) 

LCS10S5 or HDRO^SSLOVS ORICI^ 

Osteoma and Ossifying Fibromas, These 
growtlo usually occur In children or young 
adults in the frontal or parietal bones of the 
skull in tlie bon> walls of the frontal or 
nuudllnrv minuses and in the mandible. These 
turnon may be quite deforming and piodnce 
pain or pressure symptoms when thev grow 
to largo proportions. 

The more rapidly growing osteomas are 
composed of collukr fibrous tiisne in which 
small, round ooleoid bodies are formed. Tte 
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16S A, Boantjaiogrim of aidviDced prtnuiy dioodTDMJToma oi tiie pp p q HW« Nota tba biB^ 
lucent duncter of tbe petsoi^ growth Soci-ed wltb alrtum and the dstrmrUcD of the ^Ajtcast corto. 
B, F V h J ^i ^MTi kiogi'nih (faiowisg c^g iteti of cnaO Tiniiflft ceOi ( prearlll^gmaui coonectne tiKDe} fcttl 
certilagB ceUi and oregular caldSaitiOD m a bjwillDe rra H+i typfcal cf primary cfamdromccma. 


rlbi femur and heel Tbero may be a history 
of rheumatic pain for y-eon \vidi subsemjenl 
evidence of gro tvt h potential folknved by 
patn itrelUng or pre tiu re pbenomena. 

In the x-ray picture this tumor Is moat 
easily dlagnased when a portion of tbe prl 
mary leiion still remains and when the super 
Imposed malignant change appears as a 
fu:^ infiltrating periosteal shadow flocLed 
with caldum. Destruction of the corticsl 
bone follows occasionally with pathologic 
fracture. 

The relative benignity of the lesion plays an 
Important role in Its cure, which is by means 
of resection or amputation. Irradiation may 
be of benefit as an adjunct to surgoy Thirty 
per cent of patients treated by ramcal tor 
gery have passed the five year survival 
pdlod free erf disease. 


OSJEOPJ TU310RS 

OfteobUitJC Osteogenic Sarcoma. This fa 
tbo molt highly diflcrenUated typo of ofteo- 
oenlc mcoma. Flhtoul demcoli may pro- 
Somhmlc mteOKOpteJly but mually pro- 
Uferation of malignant osteoblasts and new 


bone formation are seen, with rare idands 
of curtilage. This tumor fa most frequent in 
persons between the ages of fifteen and 
twenty five years and fa osualfr situated In 
either the lower end of the fraor or the 
upper end of the tibia. Other locations are the 
upper Immerus ribs, \-ertebrae and peHt 
The disease runs a feilrly acute course with 
pain, tumor and dvsfunction, perhaps pr^ 
ceded bv trauma. Tbo average duratkm of 
symptoms fa ten months. 

The I ray picture fa characteiied bf 
dense, radiating, new bone in the periosteal 
zone, giving a “sun-ray appearance. Later 
the medullary cavity fa obliterated by 
bone with some secondary destruction of the 
cortex (F^ 170) 

Coll dmerentiaUon of the tumor process 
pLiya ajhimportant role in the preignosfa. 

RadJc^esriipatkm by amputation or resec- 
tion fa the pnwedure of choice. Tbo lesioi^ 
not radiosenritive. Cures have been achlotd 
In 21 per cent of the pationti. 

Osteolytic Ottcogenk Sarcoma. This fa * 
destructive tumor arising In the region of tte 
marrow cavity near the ends or in the mid- 




Tuitions OF Bones, Joints and Soft Parts of Extremthes 1159 


ParottoJ Oucoma and Rl^-ojItU OniGcan*. 
ftrodfaJ osteoma ii a rare lesion composed 
d onifyiog fibroin tissue nnd sometimes car 
Hbgpi or mj'soroalous tissue. TI>o tumor 
grows at a slow rate, gl\4ng rise to symptoms 
of teodcrooss, pain and ultimalo dj’sfunctlon. 
K palpable kmp b fell when tlio sj-mptoms 
ire first manifest or shortly thereafter Tiro 
roentgenogram rc\*cols on ossifying mass 
anally of considerable size, ext ending out into 
tie icJt ports with or without intlmato con 
acctkai to the neighboring bono (Fig. 174) 
K oamfsTO site of this tumor is the rc^on of 
tie lower femur Microscopically bony trn 
beenke embedded in fibrous tissue arc seen. 
The fibroblasts, osteoblasts and giant cells 
maybe intermingled in areas which suggest 
osteolytic sarcoma. Close observation of the 
nuclei, however b nece ssa ry to determino 
*bellieT the lesion b benign. In a number of 
tastancEi, malignant changes In the tumor 
nay saperveoe and require amputation to 
™llcate the disease. In those tumors which 
wear to be benign, radical creUion slrould 
te carri ed out, foDoived by Intensive x ray 
If mwwed growth b seen amputa 
ban must be performed because of eventual 
change In iheio tmnort. 

Chranscribed myadiit ottffican* may be 
®vi^ tnto the trnumatlc and otrainnatic 
arising about the thigh, arm, elbow 
^ and Inmbar musdes, Oc^pation play* 
DO role in the case hbtorici rtudi^ 
“fay Is definitely on Important fartor In 



00 per cent of tho lesions The age Incidence 
varies behveen ten and seventy two years 
The earliest ph^ical sign after Injury b tho 
development of a soft, compressible mass 
which soon becomes indurated. Bone may 
bo detected In tho roentgenogram within 
three weeVs after tho onset of the tumor 
formation. Small dense areas of coldflcntion 
soon nssumo largo proportions, forming a 
large spicule of bone, usually separated from 
the shaft of the nd^borlng bone (Fig, 176) 
Many lesions gain their mailmiiin grcnvth in 
six weeks or more and then rpontanooiuly 
regress or become quiescent 

Hbtologlcnny degeneration of muscle, 
hyperplasia of connective tissue and own! 
zation of hemorrhage are early findings 
while osteoid tlisuo with marrow spaces, oste- 
oblasts about spicules of bone, occasional 
blonds of cartilage (30 per cent of cases) 
and benign myxomatous tissue re pr esent 
fully developed myositis ossificans. Mallg 
nant changes may complicate myositis oasl 
ficans, but these ore exceedingly rare. Occa 
sioDolly the disease b confnseu with paros 
tool osteoma. 

Myorfris ottificons proey cirf og a spedal 
form of the malady osnaliy bedns 1 q child 
hood. It affects the spinal nrascTcs primarily 
As the nxnne Implies, It eventually involvm 
the musdes of dro entire skeletal system and 
U ultimately fataL 



FTgur* I7i BoentgeDOfiTO of a booo cyst lo the 

duft of the hmnems. Note tlie central with 

erpantion of cortex TrabeculatfcJm preaea tai 
giant cell tlaae actMtr 
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FifortlTT. Ro eiil^ eoogrm of «d ortwrid o rte o tna 
fa] tbe neck cf dte fenxtr cttoated In the tnferlor fntn 
cortlesl ZODC. Note the dbgete nrefied mrei with et 
tcuri T e aderosts iboot it 

marc ilowlj growing turoon form jpoQg> 
bone and tomettmes oltimately give rise to 
compact bone, frequently referred to as an 
ebonutted orteocna. Roentgeoographlcally 
they tbow a dense Tna<« of new bone, 
finootidy outlined, with a sharph drmar 
cated base fbnned by the tbldcez^ stigbd}' 
deprtatsed inner table of the ifcuIL ^Vb«n the 
tumor is present in the mandible^ d>e nxmt 
genogr am re%‘eals a radkihicence of regnlar 
contour profectlng from the Donnal bony 
structure. new bone is less dense than 
tbe Dormal bone. In the regkm of the ontnnn. 
the affected dde shows increased density or 
ckiudiiiesi. In most instances, tbe tumor arises 


oofsfde tbe antmm and enaoacbes on ti» 
antral caNity or pushes downward towed 
the ahrolar border displacing tbe teeth 
downward. These lesions are often cmiptl- 
cated bv trauma or infection. 

Osteoma and ossifying fibroma are benign 
tranon. Simple acadon tmuDy suffices to 
eradicate the disease. 

Otteoid osteoma is a small, r zn -^ng 
lesion, situated In a dense cneignjwth or cs- 
teoblaitic activity Tbe lesKms are freqaendy 
found In tbe bones of the bands fe^ vn 
tebrae and shafts of the long bones, Tbe ps- 
dents are usually ycxing ^ults or adofes- 
cents. Localized pain is often tbe pslmti y 
complaint and may be associated ten- 
ckmess without fe\-er or leuLocytosis. lodi 
\1dnal leiicras may perifaL for a period of 
months to one or more years before reniedis] 
action Is talcen. In the roentgenogram, a 
dense, sclerosing, opaqne zone about a small 
ov’al or itmndea area of rareftetfOD is seen 
(Figs 172 and ITS) The tumor may occur 
either as an Intracorticnl lesicm or in the can- 
ccJlcms portlcms of tbe bone. 

The two principaJ theories on the natnre 
of osteoid osteosTU at this time are that the 
leskm Is a ortmary neopUstlc process of bone 
and that tbe process Is inflarnntsttty in ori- 
gin. Another nnvesifled farteipretilion bolds 
that osteodd osteoma represents a healing ares 
about a bone tnlarctioo of minute sire. Lodu 
exdsloa Is adequate treatment for these 
lesions. 
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K tj-ptal boTW cyst dijcmtrrcd In tho iliafl ular areas of cj-jU or tumor fonnation { FJg. 
cf 1 kra booe of a as a result of path 178) 

tfcgte&K^ nu> be treated by simple In llic dlagnoiU of this diffuse slelctal 
qfintmg or surgioil curettage and me of disease, dctcrminatlom of the blood calcium 
beat drips. RccurrcxKo ma> taVc place fol and pbospliorui viducs and also of the blood 
Wring tnadlation or curettage. If die lesion olknUno phosphatase s-alue, uldch Is de 
b ^wed, tho lining sltotdd bo stripped seated, estimations of tlio urinary excretion of 
tie dieff of booe crushed and tho caWty ob- caldum and demonstration of parahormone 
ktenied with bone chips. The giant cell In the blood stream b> Uto Hamilton rabbit 
varian t of the bone cyst responds well to test ore important If proper bboratory tets 
d«p i-ray tberapy In modcralo dosage nro carried out confusion of this condition 
bte* bone cysts In adults usvjall) require with metastatic cardnoma or multiple mye- 
DD treatment loma should not occur 

Difo* Oucitu Fibrosa, WlUlc the term Treatment Is directed at reduction of the 
csterth fibrosa* fa used looscl) to refer to nil panith>'njld hormone output and recalcifica 
tjpo of cjsts of the bone, there is now a tlon of the skeleton. The parathjTOlds should 
taloicj to restrict this term to a diffuse be eiplored and the adenoma surglcall) re- 
fijttie of the ibcleton accompanied iw ade- movei The patient should be pbced on a 
MM or b^perfanction of trw paratmToId high caldum and phosphorus diet plm vita 
^inds. b such cases the fundamcmtal dls min D 

tabince fa a lupcrsaturatlon of tbo blood Fibrous D^splasb, There are two forms 
*™ni with caldum, Irvcrcascd caldum ex of fibrous d>’splajla, the diffuse or poljtis- 

t generalized dcmliKrallzation toHcfcmn, and the monostotic form, 
il blood caldum Ics-cl ma> In the diffuse or multiple form of fibrous 
^ to from 13 to 20 mg, and tho d)TpUsla, the disease invobes multiple bones 

P“»P°onB lowered to 1 to 1.2 ing. per 100 In j^ng indJWduals on one or both rides of 
areas, the rarefied bones ibovr* tho body Albright anti hfa coworkTU havT 
cjtt fonnation and, occariooally emphasized the cxtrasVeletal feotures of the 

gd edl tanijsrs In the x-ray eacaminalion, disease, which Include pigmentation of the 
depends on evidences of diffuse sldn and endocrine djifunctkm in giris in 
'■“’pwosfa, bending deformities and ^ob- the form of sexual precocity and hypertln 
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Flgun 177 Ro rntge notmi of ■ booe cyrt tn the 

abaft dde of tbe eirfpbjtU] &m b tbe nypa 

tbe btHDcna. Note ow tiBbrailctrd cystic <n« 

Flfor# 176 Ri J^tg iBum^fiuxi d^xlctioc hi^ubAIc crpaisioB of fh-JI Tvt fnctuiv tbtoujh dv 
onffietna. Large otleJ&*<l tfaadow noted panOieteag carta, 

carter and lepanted from II when rle*^ ctene* 


KCfilcalb’ 


A conscrvmtfvQ fonn of treetmeDt is tie- 
sirthle In the majority ctf patientt with di 
cttmfcribed myotltis cecdflcami, Pmtopoathne 
re e m rences are frement If lurglcal removal 
is employed too oariy (xmder six moothi) or 
If erddon has bem Inadequate. 

There are Isolated petlentx who have had 
soccexxfnl regression of recurrence foDowing 
therapeutic dosages of x-rays. Inroffiaent ex 
perience with this agent In myositis ocsifl- 
roTw prevents any final evahiatlan of die re- 
suits. 


RESOBmrE TtmORS 
piTitg n Bone Cyst. In drildren under 
fifteen years of age, a benign bone c^ oc 
cuning In tbe up^ roetaphysli of die bn 
roenii, or tlhU is one of the counnoo- 

ot tunwn of bone. Frequent^ pathologic 
fracture is the flirt IndKatfon of tbe preaence 
of the disease. Mild pain or dysfunction, nin- 
Tt4rKr a dmmic course over a period of two 
Zixxe y-ttn, may be elidted m taking a 
carefed hirtary When roentgenograms are 
made, a central defect appear^fumnmdH 
by an intact and lymnirtrically 

Srta. Tl» c«Tlty to to 

trtocalM of 

When a patologic fractam b 


present, slm of reosxlficatkai are seen. Ex 
pkntlOD dbtloses a cyst containiog fitdfi, 
endosed 1:^ a wah of osseous and fibms 
tissue. Untler the mkioscopo, the nrollfers- 
tkm of couneedve tissue and new none bs 
mation suggest a healing reaction. SmaDc 
cavltlei, when present, contain the i rm a h a 
of old bemonhage and a sprinkling of large 
giant cells Cysts with such mulblocular car^ 
files are tmned “polycystic ortdtii ffbstaa, 
a rare subvariety 

Cysts immediately adjacent to the eplpb>> 
fal line on the sban sido (Fig. 177) which 
hffvx been present for le« than a year sh^ 
an mun greater am o un t of vascukifty and 
more mnDcrons giant cells than are seen fa 
polycystic osteitis fibrosa. These giant c& 
variants of bone cysts are to be dlitinguifhed 
from true giant cell tumor by their 
rence on thie shaft side of the epJpbyshfa 
patients under twenty years of agt Tw 
prognosis is far better than in a case of typl 
cal giant ceD tumor and the pstfeot^W" 
respond more reedil) to curettage (T deep 

Arrest^ growth of a bone cyst wilioot 
complete healing and obbteiation of the cav 
tty Is accountable for the latent bone cyst 
seen In adults. These ktent cysts are “y™?* 
tmlen and are usually found acddentally fa 
a routine x-ray examination 
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Roattenogrmm of a beiilfn ctort crO tamor of the lower end of the nidiai. Note the *aym- 
“racu poiblcn of the lesfaxi (a the enJ^nilal tone. Tnbccnloo are »eCTi wtthln the cntle aroe aixi the 
IwiWliiperfortBd. 


■Dd the occa5ional contracture* 
the Joint*, have brought back into 
tret tnaart by curettage, advocated by 
Reonreot giant cell tumor* in 
WBt, fibula or radhii ihould be resected. 
JfrtAelctal Giant CeU Tamon. A lo- 
pathologically to the benign 
r™ tamer whiem occur* about deddu 
p.wiZ'r ” ^ 9 ™ii is known as giant cell 
?r* Tinnon ctf this type ore seen in diil- 
^ g in young adults and ore related to 
bosenlng of the roots of the milk 
draiW^ Wntocl^ Their treatment ii 
taarr ^ described for giant cell 

torettage and cauterizatloa. 

]^0lts OF NONOSSEOUS ORIGIN 
OF Mi Rnonr a\d bavzhsian 

KTtl FAIM 

'“ram* (EndotbtlW Mjdomi) 
bnnor which arises Intracor 
tob^osteaDy occurs in the first 
* Wimarn, involves the metaphy 

most often affecting the long 
«p«iany the tibia ^d femur 
•atflv Tf .1 ,?^^ . halves the epiphysis prl- 
^ symptoms of i»In 

^ dysfunction. 

daft, »ui, a widening of the 

ooir»v-)^ ~®^ase In cortical itrocture and 
-• ^'dfrw reaction, D an early 

later by varying d eg r em of 


bone destnictlOD (Fig. 181) Microscopically 
the tumor is composed of small round celLi 
with dense nudd aj>d scanty cytoplasm slm> 
ulatlng a lymphosarcoma (Fig. 1&) 

Irradiation provides a good therapeutic 
test and the b<^ available palliative therapy 
Iiradltkm alone, however Is not suffldent 
to control the disease In the majority of 
cases. 

A review of our patients the Bone Sar 
coma Reglstiy cases and the cases of Coley 
leads to Uk> condoiion that combined preop- 
erative irradiation (Coutard metbod) in 
full therapeutic dosage, followed by arnpu- 
tatloD or radical resection gives the best re- 
sult* (0 per cent five-year survival*) 

Primary Rcucalum Sarcoma of Bone. In 
our opinion, tumor* described under this 
category are controversial a* to origin. For 
the sake of completenes* however a do- 
scripbon of the process Is included as dis- 
tinct from Ewing I sarcoma, althou^ we 
believe It to be an atypical fonn of the hnrwrr 
first described by Ewing, Parker and Jaci 
•on first described primary retienhun sar 
coma of bone as a separate entity 

Heticulum cell sarcoma of bone ariia in 
borii the long and flat bones but Is commonly 
found involving the metapbyilnl portion of 
a long bone. Fifty per cent of the patient* 
are under the age o? forty year* thou^ the 
disease is found In patients up to the eighth 
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Ft^anlTO Roeo tg oocrmi of monfrtf otic fibroca 
dytplcilt dtowlog CTt ctahiT Ixm'luf a( dw tfbtt sod 
t4' t nn>n| tad ?Tptj»tcm of tbe cortv^. Note tbe p<d 7 - 
C 7 «dc r*f< f> ct toa tnv«s»ed hj taaay tribecolM. 


nHdiim. Tbese manifestaUcnu ar« not present 
in all padeots. On roatgeoogreptLk ciamlna 
tkm, the hooa ore «en to bo bowed ood 
rurefied, ^vlth thinning and expansion of tbe 
cortex (Fig. 170) Pathologic froctara oc- 
cur The padiologic dianga ihow the in- 
tCTlor of tbe bone to bo replaced by fibrooi 
tlisuo of a gray or wUowlih coIot which 
may contain Ulands of caldflcation, cartUago. 
odfiod bone or nnoll cyjt*. 

In monostotic flbnnu dysplasia, dw first 
evidence of Ae disease is muaDy a local 
iwelling with occaxlonal tendeniew or pain 
of an arthritic character Pathologic frac- 

tnre ina> be the first sign of the 

The kilon appears either to grow slowiy or 
to remain stationary Cutnneocs ^d endo- 
ertoe abMcmaliaM are l«c^ <“ 

well as the long bones may be effect^ Tho 
rocntEeoogram ibowi area, of radkiluc^ 

travOTcd br^ellcata tiabaculao of fa 

Thosa chaosa. ““y ba^ 

area of tba long 


dystrophies in which the tendency to doitihI 
ossification is piwcnted b> a fundamental 
local disturbance j-et to be demonstrated. 

Surgical excision is Justified In IcsIdih 
which give rise to symptoms or interfere 
with fimctional activity Resection or tbr 
ongh enrettage should be perforroed, iucom- 
plcte removal lends to reandescence of the 
process Imidlation is given without benefit 

Giant Cell Tumor Adults, usually be- 
tween twenty and thirty jeers of age, may 
have a tumor of bone which produces a 
globular area of larehiction In the epipfajib 
of the lower femur upper hTna or lower 
radius. There is a history of tnmma, pafa, 
swTlling and occasionally pathologic fractore 
—the typical clinical picture of benim gfcuit 
cell tumor of tbe long bones. In tbe x-ray 
picture, tbe tumor produces a more or len 
drcolnr defect, asymmetrically situated in 
the epiphysis, overlaid by a thin shell of 
bone, vralch is nsually pe rf orated at ooe or 
more points (Fig. 180) If the tumor penisti 
without treatment for a period of more than 
fourteen months after the onset of symptcmis, 
citenslOD into the soft parts U tbe ndc. 1^ 
der a mkroscope many large multtoodeated 
celli or© seen embedtJed in highly vascular 
stroma with small round and fplndle 
HistDgenetically tbe i n nw b rmted to the 
resorption of calcified cartUage by giant celK 
which occurs as a step in normal growth cr 
bone In tho regkra of the epipbyxb uatil Lite 
in life. Healed giant cell turooix, following 
irradiatiem, show the forraatlon erf a typi^ 
bone cyst Thb and other pathologic coorid- 
eratiems indicate that tho bone cyst and gi^ 
r^n tumor are closely related lesion s to 
two may coeilit In von Recklin^Jtaseoi 
disease of the bones. 

Id the first two decades of the present 
tniy the standard treatment for giant ceU 
tumor was curettage foDcrwed by chemknl 
(TO per cent zinc boride) or tbern ^ 
terization. Satisfactory results woe obtanw 
in about 70 per cent of the patients. About a 
decade ago irradiation was Introduced as t 
method oF trentmcnL Fractionated de^ 
therapy resulb In satisfactory reosstflcBoOT 
in many instances. This treatment does not 
afford microscopic confirmation of the db^ 
JM3cb and sarcoma may tnaKloeradennd®’ 
tho Htwfrnorii of giant cell tumor biu jcov^ 
repeated courses of irradiation over a periou 
of one or more years may result in 
transformation with tbe development 
ogenio sarcoma at tbe tumor site. &ch ff 
roTi in dbgmsis, coupled with the 
period required to 'esulb witU— 


\ v\ 



Tuiions OF Boves Joints and 

d I) £rem 65 to 70 per cent of the jub- 
^ Tbe pUima proldns may be markedly 
fatreased 

BDentgrn ^3^ cmmlnatlon of tlic himon 
tfTtili tms of bone destruction \\lilch Qp- 
pen a multiple ^idxd-oiil defects vary 
^ in tbe from of a pea to that of nn 
cmgc (Figs. 183 and 184) Pathologic frac 
toe ocOTi in 62 per cent of the patients a 
li bring most often affected. Microscopic 
Jtndr ih^ that ibe tiiinon arc composed 
cf phsna-KLe cells each with an eccentric 
■dns containing a spoko-Uko arrangement 
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of chromatin. Tbero Is a very scanty amount 
of stroma. 

Prognosis Is uniformly unfavorable, thou^ 
some patients havo lived os long os sevton 
)cars after the diagnosis was made. The 
prognosis seems to bo little inSucnccd by 
treatment altliough roentgen ni> or radium 
thenip> may bring about remissions The 
Qvemge duration of life is three yean after 
the patient comes under observation Among 
palliative measures other than irradiation is 
the odmlnistmtion of stilbamJdlnc and Pen- 
tamidine in conjunction with a diet low In 
animal protein. More recently uretbano 
given In protracted dosages has shown prom 
iso In inhibiting the progress of the disease. 
In o few patients radioactive phosphorus 
lins rollcvcd pain and retarded the disease 
for o limited time. Deep roentgen my therapy 
is the most valuable form of treatment in 
bringiog about symptomatic improvement 

Chloromo and the Leukemias. Chloroma 
is a rare form of bone disease usually involv 
log the skull vertebrae, spine stenram, pel 
vis and long bones and associated with leu 
temla. There is a special tendency to Infil 
tmtion of musdes and teodioous attach- 
ments near tbe affected bones. The disease 
usually occun about the time of puberty It 
frequently involves the orbital structures 
causing exophtholmcis. Enlargement of the 
lymph nodes liver and spleen is also found. 
Roentgen ray examlnabon reveals areas of 
bone acstruction or areas of rarefaction. Oc 
casionally a periosteal reaction may be seen. 
The tumor tissue Is definitely green in color 
and on section shows an increase In fibrous 
stroma with a crowding of large atypical 
monocytes everywhere. The disease seems to 
be n farm of myxoid leukemia In which beme 
manifestations arc a prominent feature. The 
procen Is radiosensitive and roentgen ray 
therapy is reco mm ended for palliation. 

Bone changes associated with l^fmphatic 
or myeloid leukemia are relatively rare. They 
frequendy appear late in tbe disease. In 
lymphoid leuLrmla bone changes are found 
more often than in tbe myelogenous variety 
Apparently there is no correlabcm between 
the early dev elopment of changes in tbe 
bone and the duration of life after such 
changes appear ^Vben bone manifestations 
ore prominent and appear early tbe diagno- 
sis Is apt to be confused with that of multi 
pie m^oma or diloroma. The total white 
count usually remains low in these patients, 
var^g from 5000 to 12,000 ceffs per cc. 
of blood In lymphoid leukemia, the long 
bones ore more frequently affected than 
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Ftgvrt 181 BooDtjCBDOfmD of Ewtng $ tunxir lo- 
cated in the fibula. TlMte b wldaolng of tbe thaft with 
tecresH te (be cntitel Auctoe tod cua^peel 
pedofteil reactkiL 


decsde. Fata, iwellLng and luhscqueDt dm 
biHty are tbe cardinal rymptymi 
RnentgeDographlcaily tl^ lerloiB appear 
to be extonilve bet wltboot charactorWlc 
appearance. Bone dertructlon It the predom- 
inant feature, giving the beme a mottled and 
Tvorm-oaten appearance with occaalcmaJ new 
bone reaction. Periosteal reaction Is variable. 
The cortex may be thickened In about 25 per 
cent of the letlotu seen Gro«ly extraos 
tooos extensioii is often found In the meta 


phyrlaJ region- 

MlcroscopIcflDv the tumor Ii often difficult 
to diEerentiate from E\ving i aarcoma. Betic 
ohnn ceD proUferatton, demonstrated In tbe 
lectkm. Is ccmilderod crudal for making the 
diagnosis. Typical Ewings tumor has pro- 
lifcratioD of mail roend cells with do fib- 
rillar Intcrcdinlar material present A difficult 
point to tile diagnoslJ I* posed by the mor 
phol^c stnllarlty between reticulum cell 
tarcotna vdiich begins In bone and reticnhim 
cell sarcoma wHcb be^ elsewhere In 
the body but spreads to bone. 

Primary reticulum cell saicon^ appearing 
M ringie IcrioM to bW a flvryoir m 
^ o£ « per .ciKiuaWy 

bv tmtfail roectkjn or Mnputa 



Figurt 18SL Phottmlaofrtpb itowfej® ftreos 
ftnana and siml] rmod ceOi mecoKtef iyispbocria 
•e«o Is typlct} Ewtag i tarcomi. 


ablating the Iq a large pi mi her of 

cases A cleor-cut lodlcatlan lor the nse of 
eltber radiation or surgery cannot be defined 
at this time, except In those instances fa 
which r e s ec tion or amputation cannot be 
perfenned. 

Multiple Myeloina- This rare and Itol 
condition, as the name implies, produces er 
tensive involvement of me sbolctoo. The 
syatesnlc manifestations are equally wide- 
spread- In adults multiple foci cJ destruction 
are usually found limited in dlitrlbotk® fa 
the red bone marrow Rheumatic p*to « 
increailDg severity usually tn the back 
lower lirobs discovery of a tumor by 
tfenf sharp pains followtng exertion, frac 
ture after Infury and general weakness ww 
anemia are tne rardirta] featnres marking toe 
onset of the malady Aj the disease pn> 
greases gradual coHapse of tbe sptne 
the lower ribs to rink to tbe pelvio 
Ing a characteristic habitus The 
stands with protruding abdomen, flaring inA 
shoulders braced bock and feet widely 
to assist in standing. The chin is thrust fta 
ward and may stole to tbe chest 
ment of tbe spine and ribs li ocooinpe™^ 
by radlcolltij paraplegia and cmphvseroa (fi 
lungs, N^ihrosls with Donprotcin nitro- 
gen retention and low blood prenore, a^ 
dated wi th an albuminous substance to ^ 
urine known as Bence T ^ 1“® 
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187 Eoentjcnognm of usLaiar rib Involved by eorinoplilUxj graonJona. Note tbe expwBlwl 
»HnFWFl corter aHth boM lexnpUon csclending along the rib* 


fraT*Dt}y ohjcved Mild leukocytosU and 
eoitoopbiHt are urually pnssenL Radi 
®SiaIly the Wskpoi in the bonea are eccei>- 
bic. Ortaiytlc and liregnlar defects are ob- 
**ved, quite wdl drcuros^bed or pnncbed 
art in character The cortex may be ex 
or perforated (Fig. Iff7) Varying 
of pcriorteal reaction may be ob- 
HistologlcaDy the lesicm* «how xheets 
with varying degreei of Hbrorii 
^^Mjtlocyte* Intetipencd through the 
Surgical excision or curettage pro- 
ves healing. Mild roentgen ray therapy 
^iD control the disease. Spontaneous 
b rare. 


UETASTATJC DEFOSTTS 

Carcinoma. Metastatic card 
hft ii ^ usually seen in late adult 

^ attetts the bones in an extremely vari 
^iQanner About half of the lesions may 
foens in the ends of the long 
Z^jP^’^cing a central area of bone de- 
^ other h alf may Involve 
dIfFusely producing either oste- 
tU tw^J**®*^^***^ changes The source of 
rf frequent sites 

gtnvthi are cancer of the 
uypeTOcptroma, cancer of the pros- 
fei ™ thyroid and some locatum 

trw genitals or gastrointestinal 

jq areas of metastatic carcinoma 

^ occur most frequently In the spine 


and In the upper end of the huincnis or 
femur and are extremely rare belcnr the knee 
or elixjtv They may also involve the trunk 
or the skulL A central area of bone destruc 
tion» as seen in the x ray film, rapidly ii>- 
croQses and destroys the cortex outsvardly 
from within, with little bone expansion 
Multiple areas of skeletal involvement by 
metastatic tumors may also be osteol^o in 
character and central in location. Such lesions 
have a tendency to involve the pelvis and 
the spine, in addition to the upper ends of 
the humerus and femur (Fig. 188) Patho- 
logic fracture is common. In the roentgeno- 
gram, metastases are visible as confluent and 
mottled areas of bone destruction in medul 
lary locations Osteoplastic tavotvenient of 
the bones by sknlctal metastases is most fro- 

X ently a alffuse affair and, in addition to 
) absorption of bone always present, there 
Is a laying down of Irregular new bone of 
moderate density 

Roentgen ray therapy offers varying de- 
meei of palliation in dodo metastases The 
disappointing resulti have stimulated Invea- 
tigators to seek other therapeutic measures. 
Testosteroiw and castration have proved 
beDeficrtal in bone metastases fr o m cardnoina 
of the female breast Estrogenic therapy and 
orchiectomy have given effective palliation 
to patients suffering with bone metastases 
from prostatic cancer and male breast can- 
cer Radio active p bospboros. combined \vith 




Ftgurf I8S. Roe mg e uog rmi of tttiU ral Bbub 
ihowtog mffftctwn wnJo perto«e%l rooetk*. *». 

wtth ctroBlc lympbjid Irnkenk, Sndt 
cjwifei ne Im <'i’flnm.>i wttli myekid UnWpfnt^ 


are the pelvU tkofl or vertebrae. The roent 
fifinogram xwoalr rarefaction In the lo^ 
boMs with a illgiit perlorteel reaction ( Fig. 
185) OccBJicmany the cbangei reaembfe 
thoje dne to an eortv Ewtngi Mrcoma. In 
the jkuU, osteoporotic changet. d^uaety 
•cottered. wtth tid^aborinG peiiorteal de- 
vatkm or thinning, form the diarjcJenrtlc 


picture. MicrwcopicttUv the duoajo reaem' 
ok* lymphosarcoma or Eivlngi urcoma of 
bona. The iDVolvemeiit of otb<» organs how 
ever 1> diagnostic when considered with find 
logs in tltt blood Fractkranted doses of 
roenteen ra« mer the affected bones and 
lymph glantis ore eiceDent palliative tberony 
Granolomaioos Lerions of Bone. Tnls 

S of bone leskms is often associated with 
bonces In lipedd metabolism. Organs 
ttmnected with the teticuloendotheUal lys- 
tem reveal a variety of dunges. 

Tbeio oppeon to bo a close reJatioruhtp 
b etwee n I^cm'Siwes disease Hand 
ScbOUer-Chrlstian disease and eottoophfllc 
grmnkuna. Further it seems logical to as 
jutiio that these diseases represent gradaHons 
of dhturbance In lipoid metobolisra and In 
the retkuloeDdothelhl system. 

Letterer-Sfwes dueose, a nonlipoid hlsti 
ocvtoiis, is a rapidly fatal disease of inftmcv 
Jiom seen in irtdlvidoals older ttian die 
ago of two yt«n. ■nxJ *™ 



Fi(aT« jS 8. Boeo ij epogmn of appe t 
ddld ppBc h tdeqt ra cooditea vfi 
Sciulllc-Q iri i tisn 


fevo- stin rush, pnrpurt, and rapidly de- 
veloping and sever© anemia. Tbert fa miaiW 
proUfeitlon of cells in the robcnloendcthe- 
Ual systesn, namely the spleen, fyn^?h nodes 
and also hm^hoid tissue in the sl^ Bone 
lesions are eocootiterad. identical with those 
of Hand ScbfiIler>CbTi5tian disease. Fatieots 
seen at this age invariably die. 

Htnd-Scbiiher'Christian disease usuDy 
mal.ef Its appeanmee in late infancy and fa 
rarefy seen after chlldbood. The clIcuceliMD- 
Ifestatitms are variable, Emphthahooi, dia- 
betes Insipidus, pigmentation of the iHn and 


splenome^y may be observed. Bow 
charges are a constant finding and roenf 
genographlcally tq^pear as large, rarefied de- 
fects, dearly demarcated in the stnD and in 
other flat bone*. Diffuse cystic areas may a^ 
be seen in the long bones, with thionin? “ 
the cortex (Fit IM) There fa no periosteal 
reaction. Wood Wcftir® 
anemia. Transfusions are frequently ti» 
cated during the period of active roentgen 
ray therapy In the i-my treatroeofa, 
divided oose* are best tolerated. Many ot 
these patients survive for an tndcflnfte ttoe 
with relative quiescence of the diseoJ® ar 
they grow older _ 

Eorinophllic granuloma occurs fax chCarm 
ai\d young odmti It fa a relatively 
lesion localized in the iVdetoo. It frequei^ 
appear* first os a single lesion orfaiitg to we 
ro^uHaiy cavity though often It may 
In multiWe bones A complete iVdetiu ^ 
vey in all patients will probably 
it fa a multiple lesion of the bones In 
the case* The sympto r© unrefiahw 


thewgh pain. 


ho sympto 
swefkng 
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b^ ^■ar>^nR dcow 
rtpfcicollDg healing Ixmc- niopiies 
i tbe boro letkms iIkan stages of 

irasc tdhllj \SliIlc IrrutUatfon Is stlH Ofc 
frftttmcol of Jw3cc> oUht fonm of palliation 
ji ftyV the nitrogen mustard tike compounds 
lud ridiodCh\-c pHosplwrui Uvempr^ TI\c 
<£mk has been fouixl to be vmUomdy 
btal Wkwing bone in\’ol\'cment 
U«pbinarcomfl, Both) in\*DU*cmcnt In 
buphosarcoma b rare In a largo series of 
piti^ ha\iDg Ij'mphosarcom.i onl) 10 per 
wot ^-CTo ultlmatcl) fouinl to hn\*c inwlvc 
BCDtof Ibobone. TWn U an carli k^Tnplom 
fcOowiog Its onset there U a \'arinblc inter 
nl before definite rocntgcrrograpblc dianget 
on be teen. Most of the patients <\1 q before 
tie third year of tlw di»<aio Demowtrablo 
danjes In the bono are noted from ri^-ont) 
de?! to one iear prior to death. As In Ilotlg 
hot ptnuloma, Uw lyslcmlc mnrrlfcslaUotts 
diteate are sup<Mmposcd on cliangcs 
ibont by osseous Im’ob'cmcnt nicli 
«a localized pain, girdle pain and symptoms 
« ^ ccanpresrion. Tlio bones InNob ed, os 
h Rod^i granuloma, arc tliosc conlain- 
^ ^ EMnw Roentgenographfenny tlio 
«ttB ^ either nredonilaanll) osteoplastic 
» ortyfytic. As the disease progresses tl>o 
b frequently iQwU'od The ortco' 
*Jtfc cfetngfii are seen tooro frequently tl\an 
oiteopUstic. Tho microscopic picture 
of hanplKwarcoma— n dilfhise 
fynipboid edb l>dng In reticular 
treahnent of h'mphosarcoma erm* 
rf and other pnllialivo forms 

which are used for Hodgkin i 

B1 TUMORS OF 

^'OltCOW ORloiS DVC TO ISCLVSrOS 
OH DIRZCT /V^HS/0^ 

Fibrosarcoma occasianaBy 
eften * modullnry lesion but more 

(fascial sheath) or 
"^om. bortf j ®rt™> In hvD dl 
Am perl 

ifci5Q^ 1 K snreotna represents only 

ncsjpbwms of boaci 
Hr “”'5 periostoal Bbro- 

lEo rtf .iT ** ^ of malignancv 

vL« “ 'W^y n ell over 

V Rj Trr,., ^ podenb itudied 

y*” Th” 

^ femur and tibia, 
, hi^ ^ be affected 

there is usually a 
shadoir The bone shows ero- 


sion from \sillKnit TIh) reaction of tlio bone 
is vmdabte The periosteum ma> ilww vary 
Ing deuces of distorted ossifleotfon or no re 
sponsc at all Bone destruction ma> bo ox 
tensbe Tlio ratio of toft port tumor to bono 
rlcstnicUon b Important (Figs l^ond 190) 
\licroicopiciin> tlie spindle cell varies from 



Figure 1S9 yideaUimgran of the opper p orti o n 
of the bhu ihcrning inaikfd destroctlco ^ the omer 
upper UbU ultb ntcsitivo soft petrt ttmer (flbrcaai 



F<pirc /90 Microphotocrtpt of fibrossretm* fa>- 
^oIvmgt^»e t/Wa, dfrptcted fn Figaro 180 Mtitrd pro- 
Wer«ttOQ of mallfusot fibroUttts with pleonK»Tiil*ni 
is DOted. 
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Tl^vrt 1S8 RoectgBoofrtm of oH^ftitstio audDam tavcirto® tbo upp* fetnor tad li* 

\Trt*b»i Note the centni (Uttiuctioci In tt» ttppw metapimUl tegton of A* feroor «nd <Je<trBrti® 
mu ' UKuri oo of tbe body of the fourth hrmber ratebrt. 


t alo t te r o De thCTipy also has boea valuable 
In relieving bone pain In breast rooteitasoi 
Hodgkins Gnaaloma. Tbe booe mamAv 
is more fmjuendv Involved in Hodgkins 
gj-anotoma than Is muallv supposed, tbe re- 
ported toddeoce ran^ up to 40 pci cent 
in patleirti \ddi Hod^ s 
nojtmortem eTaminotlons. The duratton of 
definite invasion 
cfb^ls quite variable, as is tbe dora^ 
of Ufo foltoirfn* bone bi'-olv^' 
aueojo. Some pottma ate 
„blA hare 

fo^eon. lo the pattentl t>ho died, iMetal 


fAan gM were noted from two montbs to 
yean prior to death. Supertaposed oo 
systemic maidfestatioTts of HodgklD 
loma may be the changes brou^t abcCT ^ 
bone destructioii, such as pain, ^S^ty 
spine and locallied tendcsTicss of tbe affe*^ 
bones The blood pteturo it 
ranging from !eukt^>enia to marked leun^ 
tosls. Marked secondary anemia is present m 
some patients The bone c^taoge^ 
roentgenograms are either 
osteoplastic. Roentgenograms of 
usually show a predomlnarrt ostcoiyttc 
action. Rarefied areas in tbe booe are 
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SoiIcb] ncWon the trcitmcnl of clvoJco 
tnl rnwrcTKC U*c r\ilc 

Lpanmnna of Bone Priman tarcomai 
tkntld to ariic from fol In Iwnc itnicliin. 
line been reported In Stewnrt Gescldcllcr 
Bjd Copebnd and nUn In Dan-soru No iir>- 
fqdvDcil liposarcoma of Iwnc Ivowtn-cr luii 
been described- Tlic liimon reported lm\*o 
tbarptinuri origin based on drctjmstanlini 
o-kJetice, luch oj the pcmllar gross appear 
nre with ohrolar characteristics Tlxn fol 
ktKtnimanul clinical cosirsc haWngatend 
racy to tppear os mullinlc primarj tumor* 
wd to rartistaiiTc to other fwnc*. In treat 
log bpos ar coma of bone amputation roreh 
■ay pm-e curatlv-o Irradiation of metos 
toes is in effcct]\T palliative procedure. 

M)os*iTomfl. This tumor is occasion 
ilh foimd hmidlng bone and must be con 
MTcd tn the dlffcrcntinl dlagrwsls of u sTi 
arty of conditions under which neoplastic 
bmlcB of bone maj occur 


tuiiors of the joints and dursae 
Tmaon of the Joints cotrespond patholog 
to those found in tJto tendon iheatlw 
™ w mo re rare. Tbo follossing classlficu 
^r.7? * varict) of lesions wliich may 


5*2''bocBhtuiu or cbopdrwTut«li 
y»*»faMtu eyrts 

c>itj ind 5iD^ 
Quicdlbniioo 


stint cell ttnmn 
"nd a™pWl«dl aronn 

■TOTH 

ind lymphinglonii 

of the Joint synovium 
^ fo^ in adults bchveen the ages 
and fifty Wan and is more frequen 
'civeri females The Joints i 

the order of frequency are I 
onUe hip shoulder T 
in the capsule and syisov 
bcrtiwU^ rt sometimes Invoh'es the nds 
'!?* ihralhi. The mi 
progreulvo a 
'■rrtnr^ ocamenco Pearly bod 

wnnl^ from a few to more th 
be fonod free or attached 
tile (Wpj ®einbnme. \ arious stages 
of cartilage and bone t 
In tree bodies 

structures t 
mimerc 
»dppU 

the ^ surface of the bones 

^boring tendons for tome c 


tnnee Tlic condition can be eradicated by 
rcmoN'nl of tJio loose bodies and excision of 
tilt i>'no\'ial membrane or bursae containing 
tltc cortllnglnous masses nccurreitccs oro 
seen but arc Infrequent 

Cliondromalosls of the Joint synovium oc 
caslonall) gives rise to cliondrosarcoma 

Cystt arc occnslonallj seen In the articular 
curtibgcs of tlic knee Tlio patients aro osu 
all) b^%ccn fifteen and thirty >cni* of age. 
Tito c>'sts ore from 2 to 4 cm- In diameter and 
usualK in\x)ho tbo c-rtcrnal meniscus A few 
have been found on tlio internal side, some 
ioN'oU'ing both menisci rarely is the lesion bi 
lateral Limitation of motion, pain and atro- 
ph) of the thigh mav occur Microscopic ex 
omlnation fho\^’s that these cysts are due to 
mucoid regression In tlio Joint cartilage. Treat 
ment consists in excising the cyst and the In 
s-oK-cd meniscus 

C>'*ts In tbo fynmfal membrane within the 
Joint ore similar to those found in tendon 
sheaths Thex ma) recur after excision and 
some ore true neoplasms One cysfre tumor 
within the *VT»vial membrane proved to be 
Q lymphangioma and was connected with a 
buna lurrounding the joint Bakers cyrt is 
a posterior herniation of the synovium of the 
kme Joint and often connects xvitb the knee 
Joint through o fibrous channel 

Synoxfa] cysts are treated b> surgical ax 
dsion. Bakcjs cyst should be isolated bv 
careful dissection and excised The pedicle 
should be Dgnted if it connects with the Joint 
cavil) 

E-xcopting benign cartilaginous tumors of 
the synovium, the majorit) of benign syno- 
vial tumors are giant cell lanfftomns and are 
characterized hlstopathologicall) by giant 
cell proliferation, accumulation of foam cells 
(xontboma cell*) and connective tissue de- 
rived f ro m the synovial membrane. Some of 
these i)TK)vlal txiraon characteristicallv of 
the benign giant-cell xanthoma type, show a 
tendency to involve neighboring bone Of 
nine patients studied xvith giant cell xan 
thoma and fibroxanthoma with giant cells 
about tbo Joints five patients had associated 
bone invoIvemenL 

Radical excision mav be resorted to in the 
treatment of these tumors, but, if recurrence 
supervenes a resection of the Joint and af 
fected soft parts imiallv suffices to eradicate 
the disease When synovial tissue predomi 
nates In a tumor of the joint, the lesion Is 
usually moligDonL 

Hypertrophic out pouchingj of synovial ti»- 
suo distended b) fat are frequently observed 
In association with arthritic changes True 
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the more aggreoive oat cell typo to the large 
fufiform rplndle cell, with tnmiltlon cell 
fonns Urually do bone or cartilage is teen In 
the fibrosarcomas, A definite percentage of 
the fascial iheeth tranon are not sarcomas 
but cellular fibromai. This accounts In port 
for tile unusual number of cures of to-ctuled 
fibrosarcoma. 


Those tumors are not hl^ily nidloscnsltlvo. 
The cell differentiation It ^-important In 
this group There Is tome evidence that ir 
radiation Inhibits tinnor grouth for a time, 
producing a slow tclerosmg reaction In the 
flbro^indle-cell type of letlon Patients with 
the nbrospindle-^l variety of tumor wlD 
survive fire yean or longer Irrespective of 
the inadequacy of the treatment Amputa 
tion or radical resection cures tl>e majority of 
patients. 

The imdlffereotialed oat cell type of fibro- 
sarcoma is extremely aggressive and nedtber 
I ray treatment, rai urn therapy nor local 
exciiiou offers a perroaneot cure. Primary 
amputation when possible u the treatment 
of choice. 

Malignant Neurflenunocna (Nenrogente 
Sarcoma) The nerve sheath sarcomas, in 
vadlnc bone, ore differentiated mlcroscopl 
cally by myxomatous structure Intermingled 
with fibrous tissue. The nuclei are longer and 
deeper staining than are those of other tar 
comas mvading bone. Many tumor giant 
are seea 

Clinically and roeotgeijographlcally those 
neurogenic tumors bear a eJose resemblaDco 
to the fibrosptndle-coU tiuDocs, although 
more pronotroced destruction of bone Is 
noted In the neurogenic lesions. As In the 
fibrotplDdle-cell turnon there Is a gradnal 
transition among the neural turnon from the 
benign neurofibromas to the most malignoot 
form of Dcurogenlc sarcoma. The more tna 
lignant and ceZhdar fijnns predominate the 
picture when bones are involved. 

Neurogenic sarcomas as a group are hi^ily 
mdioreilstnnt tumors, Intentltlal irradiation 
by buried radon implants has been almost 
unifiirmly disappointing. A certain number 
of cases nave sheuvn some regression follow 
log external Irradiation alone 

It may be stated, however that cUnlco] 
cures In neurogenic sarcoma are obtained 
only by surghaJ interveotioo. The best re- 
tulti are obtained by early amputation and. 
even with this radical fonn of treatment, 
ngnnanent cures are not ntMeroua 

Anfftena of Booc, Angioma of boo© Is 

Jrrrd mm Tb. as« 

fonr and forty 5^ Wo 

have be™ loatcd fa tbo humcnn 


uloa, radius, femur os cakii, stuIl and \-erte' 
brae, Tho vascular tissue obtained Is dune 
tciistic of angiomatous tissue elsewhere. 

On reviewing the literature, one ijaim the 
impression that the majority of the flngfinrwt 
of bone are of the cavernous type. Muty 
however iho\v the capillary type of angkam 
and there are lesions prolifertthn 

changes suggesting malignant mseose. 

Angiomas affecting bone are essentially be 
nign. They show vorjhig degrees of radio- 
sensitivity and the younger the Mtleot the 
more effective the irradiation. Tm Is also 
characteristic of angiomas found in othtt 
parts of tlie body 

Isolated patients may be pointed out who 
hare been cured by x-ray thoropy alone or by 
surgical intervention, 

Lymphanglooia, Occnskmall) lympbanfl' 
oma inrelving one or more bases wttb 
changes much lile those seen in angkxus h 
DOtei In one patient, roarted resorption of 
bone structure was seen in tho isdrftnn and 


illunx The furrounding soft parts showed In- 
vasion by the lymphangiomotoas 
Mlcroscoplcnlly lymphongloinatocu (iflnn« 
were noted, some ca whii± were quite di- 
lated. The hinphangioinatous tissue was ii- 
sedated wltn accunmlatkoB of lymphocytes 
and lymphoid tistue. Bone sunoanding 
sorptiOT areas re%‘ealed little evide wt « 
osteoblastic activity The treotment is largoy 
limited to ro eiitgcu ray therapy 
C3iordomfl, Chordoma is Q rare maHguaai 
neoplasm, fourxl near the ipheno-ocdi^ 
or sacrococcygeal regions, tbou^t to sw 
from remnants of the notochord. Rarely 
these tumors have been found at 
levels of tbe spinal column. Young a dulti^* ^ 
children are usually the persons aff^» ^ 
tlw disease The symptoms vary with the 
cotion. Intracranial symptoms cff lymptaun 
fr o m spdnol cord and nerve involvem ^ 
be obsierved. A tumor in the cervical 
may produce pharyngeal symptoms. 1 
chordoma grows slowly but kHls by 
of vital structures. Twenty seven per 
tho growths ore said to metastasto 
roentgenogram usually shows 
bone associated with a soft 
The mkxoscoplc picture Is '■“dohlfc 
cords of polyhedral and globukr i 

some instances becoming more 
and having a hcmogenccuj Intcrcenu^ 
efnons matrix resembling hyaline 
are seen. Great difficulty b 
differentiating these tumon from a^P*^ 
chondromas end mucoid corcinoina orBing 
tho gastrointestinal tract. 

Irradiation little^ 



TuitoRS or lk)M-s Joints avd Soft Paifts o^ Cxtoemitics 1173 

ocetfT fibrous Ujtt and an Inner lajcr of is adsHsablc nlicn local resection has been 
ipjrfil ccQs which oftcii form pseiido \HlIi carried out TlKTOpcutlc survival rales In 
FibatB tiaoc is ronslanll> present lliroiigh largo series of studied eases s-ary but aver 
od tbe tumor manlfestctl dllxT os <lcnso ago l>ctwocn 22 per cent and 25 per cent 
itrtjcfmaliCDant riiindJi cells (Fig. 103) 

ftrassrtoou-lllc In appearance or imTcl) SOM\TIC SOrTPVRT TUMORS OF THE 
Indn? support to pseudoglandular tufts of EXTREMITIES 

wrria] tliiuc forminR t!»e cenlral core of Tlic soft part tiunors of tlw artrcmitles 
t papflUry projectiom In imtances wIkto ma> bo divided into q broad dassiflcntlon of 
tie traw has a Bbrosarcofm like appear Itcnlgn and malignant fibromalous lipoma 
■a, carcfnl scorch is often ncoderl to find lotn ungiotnalous mj-omatous neuromatous 
4c psfodogkmdular clefts tj-plcal of v.'no- and synovial turnon 

rij] sarcoma. Hie more diaracteristic tumor ma)orit^ of soft part sarcomas ongi 

cdlhdlal like cells upon support na(o sue!) Tim benign neoplasms rareh 
hg itrana about spaces resembling slits. become malignanL 
Tbetamorhasapropendt) for metostarir Malignant soft part tumors in the order 
^ to regional hmph r>odcs in aliout 15 per of tliclr frequency include sarcomas of nn- 
paikntx. Vascular mctasluscs occur determined origin (36 per cent) liposar 
hfcmaforit) of patients iwt successful!) coma (15 per cent) rlubdomyosarcoma (14 
(pahnonar) mctastascs 05 per cent per cent) s>THniaI sarcoma (9 per cent) 

^ cent) Simple ex Kaposis sanmma (7 per cent) neurogenic 
®|®J«1 oto 1 b) irrodlalion lias 1)cen tite sarcoma (6 per cent) fibrosarcoma (5 per 
iratU reccntl) the prog cent) and others (8 per cent) 

■“codwfc Is srry poor Adequate sur^ Sarcomas of unaefermlnetl orifiln account 
^ ^ method of choice in the for upprovimatel) 36 per cent of oil mallg 
*>’DO\'lal sarcoma. If tlie nonl tumon of soft somatic tissues Tbe 
or cTtcnslvc, amputa rapid ond Qbui>dant oxnvth of fibrous tissue 
should be performed- frequently obscures tn© primaT> origin of a 
fc determines tumor Pror dJlTeroDtiatlon of anaplastic tn 

Wlicn regional ^mph mon organoid origin, with numerous ele 
*c±nn ® radical lymph i>odo dls ments of o given organ present, origin from 

rtrommended, \ritli cn bloc dis nrlmJtis'o mesenchyme— these among other 
tml ^ ^ pimoT) lesion or with a ns foctors, prevent occurote histologic dasslfi 
■fflf^tatJon. Postoperati\-e irradiation cation 

LlpoMrcomcu constitute about 15 per cent 
of all pnmarj malignant tumors of the soft 
somatic tissues in which exact histogenlc 
definition is available. They may occur 
svlicrescT fat is present The thighs buttocks 
and shoulder girdles ore sites of greatest 
frequency About 13 per cent of cases in- 
\-olvo the retroperitoneum and trunk. Rarely 
b Lpotorcoma found arising from a pro-«x 
bting lipoma. The pseudoencapsulation of 
liposarcomo, when found, usually reflects a 
relatively benign course for the tumor The 
primary dbease is often located deep in the 
uitermuscular zones or m tbe areas about 
the |olntj Recurrent liposarcomas, follow 
ing incomplete remo\'aI, are more likely to 
show Invasive characteristics Histopetholog 
Icolly tbe tumors may show ( 1 ) wcD-dlffer 
entiated fat cells associated ^v^th varying 
numbers of embryonal stellate cells (2) em- 
biyoDol stellate ceUs or ipindle-ihap^ lipo- 
blasts with many bizarre nude!, or (3) a 
round cell type of moipboki^ the 
having a central nucleus with abundant 
foamy cytoplasm. 

Liposarcoma in the peripheral tissues of 








**eir» •*' '• 

*14 depicting tv 
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Ftir^mriS] Groat (poctcDn thowutt kyocHui nr 
ccanii tovdytng koee ysmi aj>d tnv4d[nf tbc fnwnj 
couiyWt and 


articiUor Ilpomat are UDCommon ftoaveycr 
Iwkted fnstaoce* of the occurreocc of Up- 
omaj about the bw }<3int tn a<Upo»e \vomeo 
have been noted. The tumon are accompa 
nied by fluid Id the Joint, wlUch ti relieved 
b>’ ewebion of the giwtJL 

Ilemanglonias and If/ntpfianffioinat are of 
rare occuirenco ond are uruoUy bcnlgtL They 
are cctnpoted of a diffme man of blood vei 
5C^ held togctlKT by loose coooectlvo dwjo 
or there may be a mixture of vends of both 
\'asculaT and I^phatic type. Cystic changes 
may occur within the fyuovlum Such tumors 
creotc a considerable hanord during surgical 
crtiipotion. Surgical excision has proved suts 
ccssnil In the majoriw of cusca tsit Irradla 
don may be utilized If surgleaJ resection laUi 

Flbrouw and ^roscrcomo arorarc}} fosmd 
about the joint, lo our caperience, only odo 
I nstance of fibroma has been noted and In 
one patient fibreanrooma developed about a 
Joint Inivldaal esue reports may be found 
in the Uterature Fibrosarcomas which In 
volvo the syt»vlal membraiw also have In- 
vaded the neighboring periarticnlar strue. 
hire and may well be regarded os cellular 
jyoovlal sarcomas, 

Sunovial $arcomct (t^'iomas) aw 
£rom synovial tissue and occur with ^ 
™tMt frequency In the kn™ crtreniito 
Iso per cent) tU Joint rynovto ^ 
tmnfiSl (Fig 191) Tbo turom often occur 



Flfurr idi BoeotseDetram ti Mine caifntat<^ 
^gc am es i imi to Fijtire 191 itxiwng invaricD of the 

f w Dui wufi muted nft pert turn profaferttice iIcbS 

the booe theft 

In bjuxae oboat the knee and anUe Joint* k 
addition to arising from rsmovlal tissua 
about the foot and hand Syaovlsl sarcana 
Is essentially a dlsea*© of youDS« adnk*- 
No speclBc etk)loglc fcictor is knowit There 
Is DO characteristic dlnicol syndrome. A nun 
with or without pain or pain ^vlthoot a 
poblc tumor may be the patients odef 
co^latnt , 

Toe tumor grossly may be cDcaprubted 
or may show varying degrees of 
InffJtralfon into surrounding stroettue*- The 
tiuTwr often produces diriortkm of bond 
from presrur© or there may be marked 
vasloo of tho osseoixs stroctme (fig- 
Pseudocjjcapsulatton docs not represent *>■ 
cellzation of the diiease. More obi’kxa 
rnor infiltration is trpporont in the majixity « 
cases The cut surfaco of the hunor 
grossly firm, myish pink, w4th areas of be^ 
orrhn^ Sninll or lor^ cystic cuvjtiol nvJ) ^ 
present filled witli gdatloous fluid 
nWe color OccasionoJly one may End rod » 
yeSow xanthosnatoos like tissue and also 
mudl areas of calcificstion- , 

Hlstopatl»loglc study is Influenced bf tw 
two layesx observed in -tissue of orlpn. 
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arsesKC of fihrih will) cron rtrinlloin ( FJp. 
fe) (2) the pretence of giant ccllt (3) 
the prtsHice of tpItKllc cells nnd ( 4 ) pIco 
mciphimj of the himor ccIK Special staim 
iiecftni bcipfol In dlstingtiUliIng cillvcr iho 
cnai'itnitions or the longitudinal mj'ofihrilj 
ihki «rc important from tltc diagnostic 
TiewpoiuL 

Aj rlth liposarcoma tlvc droico l>ct\sccn 
odjol surgical dissection and amputation 
depends oo the rcp^onol location, flvnUon of 
tanor to sarrtiunmng tissue*, wbctlKT tltc 
lesico b pnnurs or rcerudcscent the pro*- 
ence of regionaj or distant mctastasci and 
the experience of the lurgcort Wide radical 
sodoo is indicated in localized Icdons It 
h stn»^ recommended tlwl a complete 
tttde group bo resected xihcn the tumor 
one or rrwrc of the compor>cnts, 
s*h u ibo iddactor musdes of die tliigli. 

prognosis Is poor recrudciccncc of 
the disease Is amenable to opcTatl\*e euro 
» «re primary Icsiom, Fi%‘ 0 ')*car lurxiNTil 
^yt thout disease n-otj Pack lias a 

rocccsiful fivT \Tar "cutc" rale 
* per cent (twcnt)-t\ro of ri.\t) fi\T 
A great number of the patients liv 
yean had had prcslous inadequate 
^ 'he tumtws, ^o\lo^\ ed by adequate 
treatment Operable untreatod le* 
r“*J^ rdativelj rare in this series. An 
pffcentflge of fi\T>)*oajr sumirali 
Mow adequate treatment of carh 
”**“• fbstoperatii’e Irradiation is not c/ 



iWwlng mcipho- 


™bdainyattrcnntt. Note the 
^ the prej ei icc of gUnt 

ctjnrtesy of Di Albert C«a- 
Gecittflwr. 

y « Stedidne. Wohinftoo. D C) 


fccH\*c In altering iho course of iho disease 
altiraugli In isolated instances preopera 
lh*c Irradiation lias reduced a primary tumor 
to IIk* status of successful opcrabillt) 

Synoclal sarcomas represent about 9 per 
cent of definable soft part sarcomas Since 
tlic\ Jiaw nlrcadi been discussed they ore 
inefuded here on!) to complete the eJassifl 
cation 

fuifiosrs rJrcomo* arc atypical sarcomas 
manifest In tlic skin of cxtrcmiHci of patients 
oxTT ogo forty years (70 per cent) The dii 
case ma\ be found in the viscera and lymph 
nodes before classic sldn lesions are dls 
covered Tho Initial dermal lesion is a red 
dened \vdl-demarcatcd nodule. Progression 
of disease Includes change In color (bluish 
red) multiplicity of nodules invob'ing sym- 
metrical areas of both extremities edema and 
ulceration ultimately with bleeding. Death 
generally results from inte r c u Trent infection, 
progressiN’o weakness or beroorihagc from 
Uic cutaneous gastrointestinal or long le- 
sions Kaposi s sarcoma appears to be a dys 
plosia of the reticuloendothelial syrtem. 

Wide radical exdsion of the esuK lesion is 
indicated and results In a few five year nir 
sis-als If the disease is extensive conserva 
ttve irradiation yields Teascmable paDiatiori. 
Os'ertreatroent u-ith x ray should be avoided 
to presTnl macls-e necxoslj and gangrene. 

iVcurogen/c tarcomoj (malignant neuri- 
lemmoinai) have for their site of predllec 
tion the extremities The nerve trunks ana 
tomlcaily deroonstrated to be associated with 
malignant neurilemmomas arc, in their order 
of frequency' median, peroneal, idntlc (Fig- 
190) ulnar and femor^ There are no chni 
caJ symptoms characteristic of the disease 
The lustologic features of the tumor influ 
ence prognosis, Tranori arising in major 
nerve trunks ore clinically more malignant 
than peripherallv situated tumors. The best 
results in treating malignant neurllenmiomas 
are obtained by early amputation and, oc 
casionally by hemipelvectomy Five-year 
survtvab witberut di3«i5© are few and do not 
necessarily reflect the complete control of 
the disease. Reoudesccnce Hav been noted 
ss late as eight years after apparent control 
of the primary lesion, 

FlbrosarcoTTuiM comprise about 5 per cent 
of mahmant turnon of the soft somatic tis- 
sues. They occur most frequently m the ex 
tremlties (80 ^ cent) The of inci 
dence is noted in patients about tho third 
and fourth decades of life. 

Fibrosarcomas develop without obv-ious 
relation to any etlologic factor save, occasion- 
ally previously damaged tissue. Satellite le 
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the body usually beglni ai an Lncoosptcuous 
sweUiDg, grmving gradoally larger Pres 
mro symptoms ultunatelv supervene. Pain Is 
usuiilly not on eorlv symptora Early rccog 
nition is made difficult by tbe slmll^ty be 
tween tbe aggressive tumor and Its benigo 
couolerparL 

The best progoovls is found In patients 
\^’lth superSdol tumors which ore radlcoDy 
esdsed or in those whose tumors arc am 
putnted. Patients having deep-seated or in 
completely esdsed tumors have a poor out 
k)oL 


incddenco between forty and scN’enty yean 
of age They are most often located shoot 
the lower extremity Including tbe buttoeb 
and groin (M per cent) and tbe upper « 
tromJty Ir^natDg the shoulder (M p® 
cent) The Indtvidaol rnnsdes most often sf 
fect^ arc tbe quadriceps femorfat, tbe sb 
ductor muscloi m tlte tli^ tl* musdes of 
the krwer leg, tho deltoid, triceps, biceps 
and brachiolis muscles of tho arm. Other 
masde sites are less common (Fig, IW) 
Pain is an Infrequent complainL The 
moT is oiunllv first noticed as a painless lo- 


Tbe choice between radical surgical ex 
cUlon and amputation depends on a variety 
of factors such as ( 1 ) the surgeon s erperi- 
ence, (2) tbe degree of malignant dumge 
(3) location of tumor (4) whether tho tu 
moT Is primary or recrudescent and (5) tbe 
presence of rogional cjt distant metastnsos 
Irradiation is considered an important post 
operative adjunct in treating recrudescent 
turnon and in the case of distant metastases 
Pack end Ariel report 35 per cent of patients 
with Uposarcoma are living five >-oais with- 
out disease following adequate surgical re- 
and with postoperativo x ray therapy 


in selected cases. 

JUwbdomifOxrcomas ere infrequent when 
Ibo rekBvo amoont of iWetol mindo Himo 
TOOdng op tha body loft part. H coaldm^ 
14 per cent of hlrtogcntcnny d^ble 
^conui. ore from KAted mu^ 
occur at all as" but have a peal 


cnJiied s\vclling which often reaches a ccav 
sidernble size before medical advice a 
sought Interference with function Ii a hi® 
ma^estation. On examination the 
of the tumor disappears when the iirvohw 
muscle contracts. The tumor may ocend^ 
oily infiltrate tho ildn and produce necrorii- 
Tbe gross appearance of rhabdomjonr 
coma is variabhi. The tumor m*> 
multiJobuktcd or multicentric; it may ap" 


pear as a discreto nodule or as n dJni^ 
widespread process Tbe tumor b a^ van- 
oblo as to its palpable density A hipily 
cular tumor may be soft and 
whereas an increase In tbe connective t®®® 
c o mp o n ents gives a sense of firm Induratloo- 
Hemorrhagic necrosb may bo mass hT ^ 
Many of these turnon go undiagnosed 
cause of the anaplastic or atypical morpn^* 
ogy which they dbplay The dlagno^ 
pnologfc cfaaiTmteristks (^/ ^ 



Amputations 
and Artificial Limbs 


ByClUnLESO BECllTOL MD 

CiiMfLEs OmTLU BrcnroL l>om in Chicaf^ icai educeied ed Si<m/orrf 
Unic<*n//y end Wt medical school Trained in orlliopfdlc turpery he *eTT«f 
on the facvUij of the Vnfecr^Uy of Calrfomia and then bec am e chief of the 
Dfeirion of Orthopedic Surpery at the ^ale Medical School lie has now re 
turned to the UnlcenHy of Caltfomia LosAnpelct or Prof esror of Orthopedic 
Sfirpcry at\d chairman of that diciaon in t}^e medical school 


Tie reaion for amputalfon 1$ comrrKinK 
bdog lo saiT* Ufc or to improve 
impro\-ed tvpej of proitbcjci 
pooped tn recent v’can the Qrcut im 
^ fcroction Vihldi enn be ofEemI 
™jmputee pUces an added burden on 
^ to p^onn QinpijtatioQ ullh titc 

pwfWe ikilL This means that tlie 
know the present concept of 
of dection for amputation, the anv 
tecttalcjue to be used under \Tirv 
^ the great importance of 
portnpCTitire care The amputee 
ttiurt be ntUired In prescribing 
I»osthesis to fit the amputee s par 
jJ^'^rement and to institute and 
nn training in the use of the pros 


AilPUTATlON LEVELS 

levels previously unacceptable 
^ dcrtniblc bccaoM 
in prostbeies whidi allow 
»lltr^u 1 extremity (Fig. 197) 

j, should be sav'ed &wn to 
wrist disarticula 
® tlje 1 1 , bone* should be saved onlv 
^ win be doing tome sort of 

* Sood ror+ Jc ^ wearing a prosthesis 
the Beyond this levTl, 

^ **\-ed possible lengths should 

*®?JGtiHn«rT ^ compatible with good 
^imique. B^use of tbe Let 
of prosthetic replace 

^tbe h^d Is usually not 
I® tte u*^ ^ cosroetk. purposes, 

ertremlt> (Fig. 19S) less 


cltongc in the dassicaJ sites of election has 
occurred. Dlsarhculatlons throng the knee 
Joint, iJtJiough leaving o satisfactory stomp 
still do not hav e an entireh satisfocton 
prosthesis aviiilablo Very short below 4oiee 
stumps give trouble in fitting and below knee 
stumps longer than 7 or 8 inches mav pro- 
duce circulatory difficalties or difficulties in 
the alignment of the prosthesis The area of 
partial foot amputations has been greatly 
Imoroved bv the addition of fnslon of the 
anUe in 5 or 10 degrees of dorslflexion, thus 
avoiding the fixed equinus position so £re 
quently seen with this tvpe of amputatkm. 

SURGICAL PRI^CIPLES OF 
AMPUTATIONS 

The surgical principles of amputation are 
similar at any leveh Vaiving coiiditkms indl 
cole three general types of ampntatioii- 

Open or GulUo^e Amputatson. This 
amputatkm is recommended in the presence 
of already established severe Infection or In 
a wound so severely contaminated that in- 
fection seems mevitable particularly if ade 
quale hospital care will not immediately be 
available for the patient. 

The vanons layers of the e aii e m ity are di- 
vided bv successive circular indaions each 
layer being retracted so that the next in 
cisiem is made at a slightly hicber level. The 
entire end of the stump u in Uie shape of an 
inverted cone with the apex point^ prax 
Imally 

There are two essentials In the postopera 
live care of this type of amputation. First Is 
a dressing over the open end of the wound 
Pace 1177 
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Figure J96 A, Gnm tpruisKn foDowutg liom^peKtclooiy fw mjh frxirf Dtqnlc nw ^OM irfibe 
OGV (BMlh. N<*b the buHy toiDcr m lie tilj^ biW the uotdi. B Vlvarjiiotojaii wri/fart 
Dcurflenuotm* •iowtaa poiAas tk: tntoat prohfeiMion Mli ara m t nSk io of nudeL H»il|n»ist giB* rt& •• 
fmjQtDl. 


*1005 ultitnatdy occur with growth of tho 
tuoior In many ioktonccs Then ore no fyntp- 
tocu cbamteiistic of the diseaie The dlag 
DOfis roust depend upon surgical biopsy 
though soft port roenlgeoogranii may dlr^ 
the surgeon to a more exact (ocatkm for 
biopsy Pseudoencapsulatloo b often noted 
at surgery lending false tocurtty to the op^ 
exutor Neighboring bone muade, skin and 
occaskmoSy the syncMum of joints may be 
Invaded. Cfn cot section, the Utmors are firm 
and grayish pmk. Areas of hemorrhage %vith 
cystic changes and bone and cartilage may 
be present occsulonally 

Tm bijtopathologic fiodlnp vary bom 
weH'diffeicntlated, relatively oenlTO forms 
of Bbrosarcoma to a hl^ degree of anQpla5~ 
tic malignant transformation. In the l^er 
case stroma becomes less evident with paeJe 
ing the cells There Is irregularity in shape 
and sl 20 of the cells >vith evidence of hyper 
chromatism. Mitoses and giant cell fonna 
tion may be observed. 

Proper treatment of primary fibrosarcoma 
consists of radical eorti^tkm of the dUeaso 
>vilh a wide nonnal tissue margia, or am 
putatloo of the eitremity as the logical al 
ternattm The prognosh in fibrosOTcoma Is 
better than for other sarcomas of the soft 
,araHc They m notorioM W 

-vCT for rtcnidacOTico foUmrtng falttal mr 
Btad procedure*. Ti* 

Sto nSccO ibe foBy oi T 

lodecd, the lalow ffl«v davdop In- 


msuindy malignant potCDtia] Ihrou^ mrsl- 
cal ituultj Over 30 per cent of fibrowtMB 
seen in onr clinic are recrudeseesrt ones. Ibe 
relative fis e-year survival rate ft a^wd- 
ately 60 per cent 
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Amputations 
and Artificial Limbs 

By CHARLES O BECIITOL.MD 


Quiuxs OrmiXE ncarrou Ixmi in Chlcccp teat educated at Stanford 
UnkertUy and Ht mcdkal tdioot Trahird tn nrllinpedic turperg he trrced 
on the faculty of the Unicenity of California and tJum became chief of the 
DkSrim of Orthoi>cdic Surarry at the la/r Medical SchooL He hai note re 
turned to the Unkertity of California LotAnecict at Profetsor of Orthopedic 
Sarprry and chairmen of tluit dtcUlon in the medkeJ tchool 


Tt rtwoo for amputation U ctmunonU 
•* befeg to save life or to lmpro\T 
improNTd t)pct of prortbcscs 
^*ipfd fn recent )'can the ffreal fm 
^ hmetion ^hidi con bo ofTcnxl 
me eajMieo plaea an added burden on 
ftirmutation vtidi tiio 
pcstible slfll Thb mcaoi that the 
M knon tlw pment concept of 
tctvt- ^ for amputation, the am 

g>^teclmkiae to be used under \-an 
md the great importanco of 
. partoperath-e care. The amputee 

^ utilired In presenbing 

to fit the amputee > par 
?taJe Institute and 

6^ halniDg In the use of the pros- 


AilPCTATION LEVELS 

Pnn-iously unaccept. 
^ be desirable b^ 
pnBtheses whidi a] 
(Fig. 1 
be sas-ed dmv 
of wrist disartic 
• titt bones should be *a\'ed < 

^ some sor 

partS 32 u a prorth 

L^thehanf*!!^®’ this k 

*11 possible lengths fb( 


^ ProTthetlc re 

^tbe hand Is usual 
^ tl* lo*^ ooiroetic purpose 
(Fig. 19S 
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clunge in the classical sites of election has 
ocCTirrcd. Disarticulations through the knee 
Joint, oltlHnjgh leaving a satisfactorj stump 
still do not have an entire)} satisfactOD 
prostliesis available Vorv sliort below -knee 
stumps give trouble in fitting and below knee 
stumps kmgcT than 7 or 8 inches ma> pro- 
duce drculatorv difficulties or difikailbes In 
t)>c alignment of t)>o prosthesis T)>e area of 
partial foot amputations has been greatlv 
Improved b} the addition of fusion of the 
onllo In 5 or 10 degrees of dorsifierion, thus 
avoiding ll»c fixed equinus position so fre- 
quently seen with this t}po of amputation. 

SURGICVL PRnsCIPLES OF 
AMPUTATIONS 

The surgical principles of amputation are 
similar at an} leveL Vnr>ing conditions indi 
cate three general tvpes of amputation. 

Open or Cnillotmc Amputation. This 
amputation is recoiranended in the presence 
of alread} established severe infection or in 
a wound so severel} contaminated that in 
fection seems inevit^le particular!} if ade 
quate hospital care wlH not immediatel} be 
available for tlie patient 

The various layers of the extrcmit} are dl- 
v’ided by successive cueolar hjdslons, each 
layer being r e tr acted so that the next In- 
drion is made at a iHghtly higher leveL The 
entire end of tlie stump Is in me shape of on 
Inverted cone with tl^ apex pomted proi 
imaD} 

There are two essentials m the postopera 
bve care of this type of amputation. Ffast is 
Q dressing over the open end of the wound 
Pace 1177 
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iiing pctroUtum gauze or tome rimilar nil>- 
TtJTifi* with coplout (bwlnp to obsorb tlw 
iafaiagp Tte tccond It the application of 
tfcm traction to prevent the claitldt> of tlto 
din from retracting the edges of the \N-oun(l 
AftfT a granalating turfacc It established on 
tie end of the itamp this ma\ be co%'crcd 
«ih ipht-thidjKW tldn graft ami N^hen the 
dnjger d infection is considered to be 
the stump roa> be nn’ised Ir) fasVdon- 
bg fiapi and ■cnic\'ing a proper closure 
There are tv,o great pitfalls In thb rex’lilon 
The first b the attempt to xa\‘o too much 
booe length, thus leading to inadequate cm 
ering of this bone wiUi iktn and soft tissue 
The second is the failure to dissect out mcHc 
nbuih til of the scar tissue rshich has been 
liid down in the process of granulation of 
the wound, and particularly the failure to 
ifentify and dissect free from tear tissue all 
tf the nen-cs of the thiinp Neglect of the 
fejt precaution leads to a stump with a prom- 
bedboDc at Iti end covered only b> sltin 
®hcutai>eau tissue and mutdes of the 
whldi ha\*e not obtained attachment 
bone and therefore maj mos'c up and 
a considerable distance with each step 
^ "*ds to obcodon of the ildn inside the 
®®^and a most urKomfortablo stump 
adequate rcmm-al of the 
ottae at the end of tlio st um p with dlt- 
free of aQ oenes may lead to ex 
painful stumps with a great amount 
"phantom pain. 

Flap Type o( Ampauiion. This 
“fetation con be carried out If the danger 
ectton is not great and if adequate Iw 
Ii immedUtely available for tbo 
Flap* are to fashioned as to leave 
ovCT the aid of the stump m almost 
of bringing the scar 
postalorly are usually out 
^ die extaistvo uodamlnlng of 

^ subsequent 
ot the ildn because of poor ctr 
dnnU t j, ^ amputation the bone 
J^be dM^ at sudi a level that mus 
•*11 ^ dosed o\Tr the bone end, 

^ mutdes 
^ ^ usually wiH 

'hkh i Ettwtion, to this are case* in 
'Wiciiktwic ^ present, siidi aj 
of die wrist, or the anterior 
tame u Pot^tation where no muscle 
h® left Redundant skin should not 

iW!r^5^ traction at a lata date. The 
*" mod^te ten- 

^ thil taulon rdleved in the early 


poslopcmtivc period b> the application of 
skin traction 

Amputations for Vascular Gangrene. Am 
piitations In this category require an entirely 
different tcclinique because Jtcre the aim 1$ 
dictated by tbo desperate need to obtain 
Itcaling In ildn which lias at least moder 
atcly Impaired circulation and by the know! 
edge that this is merely a palllativ’e procc 
dure in a disease process ^Thlch will progress 
Flaps can be fashioned in tlic same manner 
os in elective amputations Great care should 
be taken not to dissect the planes betwTen 
tlie x-arious layers of the soft tissue Catching 
of bleeding points should indude the mini 
mum omount of tissue In the hemostat and 
tlie use of forceps or rctroctor* on the skin 
should be ax-oldcd. Closure of the skin edges 
tliould be so loose that no traction will bo 
ncccssoiy ood no drciunfereDtial bandages 
should be used. In placement of the skin 
sutures the skin should be held in the fingers 
rather than In a forceps while the needle is 
drix’cn through. During postoperative care, 
prevention of flexion contractures of the 
tolnts is of the greatest importance This con 
DO accomplish^ In the upper extremity bj 
having the patient carry ms joints thrrogh 
a full range motion as soon as possible, 

In iho lower ertrcmJty by having the patient 
He On hh obdomen. 

In vascular amputations the patient will 
frequently bo fouM to ba\*e derv'doped flex 
Ion contractures during the course of the 
gangrene ond it is thei^ore Important that 
such an amputee lie on his face during the 
preoperatix'c treatment as well as in tbo 
postoperative period. Sutures should gener 
ally be removed in ten to twelve days and the 
stump wrapped with an elastic btmdage to 
encourage shrinking except in cases in which 
drculntion is precarious 

In nonvoscular amputations fitting con 
usually be carried out somewhere between 
eight and sixteen weeks postoperatively and 
should not be delayed too long. During this 
period the patient should have active reha 
oilitation treatment with supervised eier 
dses to the stump muscles stretching of 
contractures and active joint motion three 
times a \veeL Prescription of the prosthesis 
should follow consideration of the individual 
problems of the amputee and is best carried 
out by a team consisting of tb© physician, 
tbera^ and prosthetist, each of wl^ con 
tributes his spedalired knowledge TTiU 
tame team ibwJd determine what type of 
tfierapy may bo necessary brfare fitting and 


1 
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tbe extent of training when tibe prostheris is 
receh'ed. The team also carries out a check 
ont pnx*dure to insure that the prosthesis 
conforms to the prescription and fulfills sat 
isfactory functional ttandardi 

UPPER EXTREMITY ^U^Cr^O^ AKD 
PROSTHETIC REPLACEJfENT 
Man has been described as the animfll 
who uses tools Tbe function of the oppcr 
extremity is largely the manipulation and 
transportation or tools The function of tbe 
hand Is to grasp these toob This is accom 
plisbed in most cases between tbe tips of 
tbe thumb, Index and middle fingers The 
remainder of tbe arm acts as a crane and 
moves the band about to its varions posi 
tkjni In the prosthetic replacement a ter 
mlnal destce is substituted for the hand. The 
most functional terminal deWce is the so- 
called split hook to allow the amputee to 
carry out all the ordinary activities of daily 
bvlng and almost every form of enrptoyinent 
In addition to this, various tvpe* of artlficiaJ 
hands are available. Althou^ these are cos* 
rocbcaDv superior none of them approadb 
the split book in function. Tbe fnnctioDS of 
the remaining folnts of the arm are repro- 
duced to a umUed degree The most im- 
portant foDction is that of the ellxnv in 
which a lock Is tnpphed to *TTainfa<n ft m any 
desired depee of flcLlon The arm p rosthe s is 
is controlled throu^ a shoulder harness 
wbcb is so deslgnea that movements of the 
stump only are necessary to cootrol the pros- 
thesis 

LOtVER EXTREirm FUNCTIOK 
The knrer extremity is primarilv cod- 
cerned with locomotion and In walking on 
level ground. Reserve power and function of 
tbe leg are so great that even a pahent with 
a hip disarticnlatlon can walk reasonably 
well using a properly designed prosthesis. 
Tbe increased energy requirements in walk 
on stain or ramps Is immediately re- 
flected In a mark-ed increase in tbe amputee s 
limp Stability of the lower eitremltv is 
achieved by aligning the Joints in inch a 
way that tl» knee Is Inberentlv stable in tbe 
standing position. 

Mans leg Is rlasiifled as bring graviportal, 
%vbkh means that in the standing position 

- ’ • ’•••' muscular 

Dg of tbe 
rtance or 
[te ampu 
bvperei 
uses tbe 
il5 hyper 


le Joints hx* so tnai nrae in 
ctivity is needed to prevent buckli 
Jp aid bifs. Tbm, durlM tie i 

ension to maintain stability ^ 
DQsdes of tbe stump to maintain tl 


extension and to help In forward progresikiiL 
The musdes of the remaining leg are 
npon to supply additional power for pro- 
gression. 

During the swing phase of walking, tie 
muscles around tbe knee act to djmp d 
cesfivo flenon of the knee In tbe amputee 
tins action can be duplicated bj a mechanical 
brake placed in tbe knee 

AMPUTATIOVS Ib CHILDREA 

Amputations In children are nsuaH) iwfi- 
cated either because of congenital anomsBes 
or because of tranxna. ^VIth p rese n t availsUe 
prosthetic techniques children should be 
fitted at a mneh earlier age than faxineri) 
thought feasible Leg amputees should be 
fittetf with standard prosmeses as soon as 
thej have standing balance on the remaiii- 
mg leg or if they are bflateial amputees, as 
soon as they gii-e evidence of bring aide to 
balance themselves on their stumps. Ann 
amputees should be fitted with a simple 
socket to use in crawiing as soon as they be- 
^ this activity As they begin to use tbeir 
Eands more actively tiJej can be given a 
prosthesis with a simple dampmg tjw of 
dooL B e tw een tbe ages of three and fair 
they can usually be given a prosthesis flltb 
foU t>pe of adult controls. It Is Import*^ 
not to Jet children with flrrn ampotaticais be- 
come accujtoined to using the stomp bare 
since the^ may then never adriove a satis- 
factory adjustment to the prosthesis. 

With mixlern amputation and prosthetic 
techniques the great majoritv of iD ampo 
tees can be succeofuDv fitted. A small per 
cenlage of patients who cannot bo fitted are 
usually unsuitable because of some 
tvpe of general physical or psychologic di»- 
turboDce 
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CHAPTER 29 


THE HAND 


By MICHAEL L MASON M D 

KtiOiAEL Lmxcooo \Ia»'< hat d^votrd hfmteif to axfcndfnfi the prlndplft 
taid dowm hy f^naccl tn the Irroimcni of tnfectknt infwift and defcniiia 
of the hand Hit trelnlnf^ end expe r ie n cr In the teaching of anetom)i pertiat- 
iariy tutted him for thlt role In turgery A paiteirt contercetar of demoted 
tixtue In preoerclnf^ tite function of the hand he U e x t n atgaid to hit me ef 
color in folhneing hit hobby of jMintiog. Dr Metctt term hit undergredetit 
and medical alma mater Northuxttem UnJeerjitv at Profettor of SoTgeTj 


In tbe pott fift) vean the rirticaj core of 
condidoTu of the iuusd fui des-ebped from a 
consideration of tufcdiaoi to a definite sub- 
ipecialtv in general enrger. A significant 
f^or has bem the reedizotioa of the great 
functional \ahje of the hand and an oppre 
dfltion of iU economic significance The dlf 
ficolda to be oa*CTcome Iwfare surgjcsiS Ihcf 
ap\ could be established oo a sound 
urre a lack of appreciation of the onatosnv of 
the hand, an Imperfect knowledge of woxmd 
and tissue henUng and lack of appreciation of 
the technloue necestarv for dealing wjili the 
tissues of tne hand. 

The core of diseases and Injuries of the 
lumd demands techniques de\-eloped in sefv 
ersl other fields of surgen e orthopedics 
plastic surgerv and nearok>{ric surgery ai 
well as expert knowledge In the handling of 
n-ounds. In the past, hand Injuries msre usu 
idly entrusted to the leost e3q>erioDccd. 
whereas it is Dcn% tecogaised that usuaO} 
the most enpert care is required ernea ia 


''miDOf'' injuries. 

The fint epoch-making advance in surgoy 
of the bond wiu the 

book, In/ccMon* of the ** 

n-hki uppwrtd in IW 
S edition, .t the ttoe of Ih. .athor. 


death, ia IM8. 11 ntadd be diffinih toW » 
estimate the inflneoce which this book » 
had in the de\'elopnwnt of suigen of w 
hand. In the erperiinental and dinical » 
sen'atioiu contained In this \‘olnTDe, a •i*™ 
anatomic basis was laid for the nnderstawh 
lug and treatment of the crippUng a^ b« 
fling processes of infectkuB m the nao a 

Advances in wound care and a firm knowl- 
edge of infecOens soon led to greater 
Iton belnc paid to the care of wooodi “ 
hand ond to the surgical treatment of d®* 
abilities of the hand. 

ivmmoNS 

Infections of the hand are import^ 
cause of the lertous dJsablHrt whkh 
follow particularlj If treatment ^ 
late or Inept The spread of infections in W 
haod Is cfetermlDed by three factors me 
anatomy of the area ia\t>hTd, the 
of the host tissues and the viruieoce w 
invading organism. The peculiarities oa 
itnicture of the hand determine 
wa>i of spread which must bo 
the surgeon if he is to diogoca* and , 
fectious processes correctly If onl) the ^ 
lular ana robcutnneous tiouet 
the Immediate result is quite like 
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jmceun djcv.’bcnx If lwn\*c\'cr llic 
tmeouj tisiucj happen to be llic pnlp of a 
djgtt, Of tho palm, a quite different situation 
ebtaim. If tho deeper tissue, planes and 
tpxn tit aSeeted, tlw spread and possible 
conjequmces of the condition oro again for 
(ffiffoit Thii applies csixrdnlly to ti>c tern 
doD sheaths and deep fascial spaces of tho 
palm which in a few Iwurs ma> be tho site 
erf sfl rdnuhe infection from a \‘cry insig 
offiemt wound. Consequent!) it is T>ccessary 
to hiow these anatomic path\vn)*s to under 
stand pro^l) and “outguess" Uio possible 
oxine and site of on InfccUous process. 

If* knowledge of anatom) Is ncccisarj to 
Lnjw where an infectious process Is likcH 
to localize, it is equall) nccessar) to know 
de matein) of the port in order to iccttfc 
snrglcal drahiago sh^ld llris bo Indicated 
The tatricate imd compact anatomy of the 
hand ii lucb that Irreparable damage ma) 
te done to tactile areas and to nerves and 
if the surgical approa^ is not the 
tuieet one. 


SwDe estimate of the virulence of on infee 
to U Hkeaije essential to intelligent care 
mtoeiD fino or debilitated patient with Utile 
ttotance to an Invading organfstn on Infec 
ni»r spread very rapid!) and lead to 
^wacoroplications In a slwrt time Stml 
‘^jwhen a \Try virulent bacterium is In 
«>5 h from scratches with autopsy 
or pinpricks while dressing patients 
Infections a fulminant process 
in a Imv hours even In persons 
m , of condition. In the days before 
^ were developed, many sunzeons, 
and m.™ ,uilcred infec 

y*™ a fc\v lost their Uves f ro m hand 
important to knenv if an in- 
hronght under control by 
. toiLTa, ic^ If It is being or has been 
* ff the bacteria are multiplying 
^ furrotmding tissues as 
hito the lymphatics as 
^^j^^^lVhen localization is occurring 
® favorable outcome may be 
surreal drainage can be in- 
h hand, if the procen 

*i»TB h «?j ‘Prending and particularly If 
^ ti« jDTo^^i i°''^^*lon of the Kmipfiat 


• — ‘“’iviruu Ul U«3 IVOipitai 

knows he has to deal with a 
cf problecL. He must direct ail 

tnd trnvard favoring localization 

tierovtm patients resistance. For 

the noTt avoid all manipulation of 

bjtioa hot indilon until local 

on* Fortunately the anti 

— ' “^?t value Id bringing these 


spreading infections under control Never 
tftcicss CMm under an antibiotic umbrella, 
too carK active surgical treatment Is to be 
religious!) avoided. 

A determination of the dact organism re 
sponsible for tho infectious process should 
bo made whenever possible* routine cultur 
log both aerobic and anaerobic, will lead to 
more intdligcnl care The development of 
the chcmollHTapcutic and antibiotic agents 
has served to emphasize further the need for 
occuralc knowledge, not only of tlic infecting 
organism, but of its sensitivity to these 
agents. 

cci^EnAL ritiscirixs or cAitr 

Certain ocDcral principles of care apply to 
all tj'pcs or hand infections 

An carlv diagnosis must be made of the lo- 
cation of the process and whether it is 
spreading or is localized. 

The anatomic location of the site of infec 
tion is of great significance since only by 
kjMwing this can adequate and proper (irain- 
age bo carried out and the possible course of 
extension be predicted and anticipated The 
need for determining whether the body im- 
mune processes have sncceeded in localizmg 
the Infection is ljk*ewlse of ffl^t importance. 
In die adcqoatelv localized process prompt 
drainage is usvmlly indicated In the ocute 
spreading processes or in any Infection in Its 
airly stage before the spread has been 
stopped surgical Intervention is contralndl 
cated In the acute sijreading infections sur 
gical intervention dunng the stage of spread 
may bo disastrous and lead to death of the 
patient or serious extension of the process 
In the early stages of less severe infections, 
such ns Q cairbuncle or furuncle, early indsfon 
may lead to extension of the process in 
creased tissue injury and delay in healing. 

The proper treatment for the infection 
should be started at once when the patient 
is first seen. Delay m instituting care mav 
lead to serious sequelae such as tenosyno- 
vitis felon and acute sp rea ding Infections. 
In any infection, recovery is more p r omp t 
and complications less likely to occur if 
therapy is started early than If it is delayed 
for fear of discommoding the patient Prompt 
care does not mean Immediate incision neces- 
saiily* on the contrary it may mean strict 
avoidance of incision. 

Rest of the port Is an Integral element of 
care In the treatment of any infection. In an 
infection of the hand, piupei splinting is a 
necessary feature. The extent to which splint 
Ing Is carried out and the means of obtaining 
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Figun 1 Tbo podtkn of ftrocHocu An fmportJDit 
mil«tooe fn tiw deveJoproent of fnrgciy of the hand 
waj the ettibUihnwQt by kaiia>’d of tfw Impoitaocr^ 
of tbli pontlon in immobiUzhig the hand 


rest %vill vary with the location and fcverity 
of the infection. In Infectiom involving onI> 
one digit, mch oi a paronydila or felon, it 
may bo necessary to put only tbo digit at 
rest. In the more extensive processes, the 
whole hand and forearm must be immobi- 
lized If the process is ]>'mphangi£ls or 
acute spreading infection, the hand, forearm 
and arm must bo immoblllzod and die pa 
bent put to bed. 

Whenever the hand or any of Its ports li 
put at rest beoatoe of an infection. It is es 
lentlal that it be splinted in the fosition 
called by Kanavel "tne position of function 
(Fig. 1) This briefly put, is the position of 
grasp and not the position of rest Tlic wrist 
ii domflezed about 45 degrees the metooir 
pophalangeol and Interphaiangeol folots are 
flexed abwt 30 degrees and tiw Angers are 
slightly separated from each otb« The 
thumb is abducted from the side of the hand 
and rotated forward so that iti pad faces the 
pads of the other digits The odvantagos of 
this position are severoL If any stlffrieis re- 
sults from the infection, the hand %vlll be 
capable of some use even with a minimum of 
motion. With a hand in this position, restora 
Hod of function is much easier The ligaments 
of the vartouj loinb are m the position of 
moximam lengui when the hand Is in tbo 
grasping position hence, if they become io- 
wlved, they do not restrict motion. If the 
Joints are in the extended position, the llga 
ments are short in that position and, if they 
become fibrosed, hold the Joints stiffly in ex 
tension and restoration of function is dUB- 
cnlt, if not Impossible (Fig 21 With the 
wrist in modemto mtenikra, the grasping 
poNver of the flngen Is greatest and dimin- 
iibes as the \vrist Is stroightCDed and flexed 


^^T?il 5 ^^poritioo of function Is opplicnble, 
liWse. If onl) one or bvo digits ® the ^ 
only is to be splinted. Hiigm ih~ld U 
splinted In sll#t 

^ and apposition, the wrist to extension. 



Ftgxttr S. Wbesi tbo Jotub of tbe dlffii tre fiewd, 
the coilatoral ligsments sro IcfiftbaMtl, wba tbe 
iotnU BTv esteDoied, tbese lignmeots ne ibertewd 
Honco, when a jenut b put at rot In a bislfbt ptai- 
bon, tbe bsajooits are abortened aod flracn may be 
dtfB^h ce Impoaalble If Imnwbdlxatim b ptolcnfed. 




iLfda ostmsloe. 

Tbe position of function will be found to 
be of importance in the enre of oil 
of the bond which require spltottog, 

If a hand Is put on a splint in onv oth er po d^ 
tlon, definite indications must be preicn 

^ t In. 

The USD of iv a m i moist packs to 
callzntion of tbe infection probably by 
ing to hxreased blood flow is a tiioe-ho^ 
ored therapeutic measure. Tbe pacts art 
groatest value when they arc opplied 
ttouous droulngs rather d Ttnittrn 
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nahngs, rurtktila^ In Uic acute nnd post 
operatn-c periods. Tiic> ihould \k nppllwl In 
jodi a manner that warm stcriU pli\-xinlf>glc 
p]w^ station ma> be poured Into tfic dress 
iagj from time to time uithwil tl)C need of 
rcEQcnujg them (Fig. 4) Meas\tret ilKmltl 
ibo be prtn-ided to keep tin* drcsilngs \\*ann 
bycdmial beat si>ch os a thcrapentlc Imkcr 
ct hot water bortkx Tlic need for mnintatn 
fag ilcrflib fa particularh Imporlant follow 
fag todrion of an Infection 
Operation to secure drainage of on Infco 
bcD b done ulth the care accorded on asep' 
be opciathT procedure As q ndc cscept In 
paron^-diU in a Utr. inciston 

nn> be nude without cmploNing am anci 
thebe, general aj>eithcsla Is i>e^ed. Local 
rflttatkm fa somewhat hazardous In an lr>' 
fected area and Infection about the Itasc of a 
digit nay be followed bj the development 
cf gangrene of the finger tip InctstotM ilnnild 
be nade hi b bloodless field, secured b\ 
■MM ol B blood pressure apparatus 
I®Jipcd op to 280 to 300 mm Ilg after tbe 
has bw elev’ated for thirty to sictv see 
(Fig. 5) This bloodless field Is noccs 
^ dnee the todslon must be made with 
care of an anatomic dissection Ilastx 
hdriooi within a field obscured bv bloedlog 




ore almost certain to cause trmiblc Espo- 
ciull) Is tbts true of incisions for tenosymo 
\itls or of the palmar fascial spaces where 
ncncs, blood vessels and tendons are liable 
to serious Infury 

Drainage is secured b\ adequate indslon 
and not by the use of drains \\T>cn an in 
cision has liecn made It is usually wise to 
insert a thin strip of rubber or petrolatum- 
soaked, finc-mesn gauze into one comer of 
the wound to keep the edges from becoming 
ogglullrutcd. The strip is left in the wound 
not over forty -eight hours being usually re 
moved at the first or second dnssing. To be 
strictU avoided arc stiff rubber or other hard 
droiru Uial press against nerves ond tendons 
Likewise, thr«igh-and through drains must 
bo avoided- 

After -core is oi as much importance as the 
incision. Following Incision, the warm moist 
packs ore maintained for two or three davs 
or until It Is evident that tbe process Is re- 
ceding. This is monllestcd bv recession of 
swelling and reoppeomDce of the skin creases 
near the area of Inflammation. As soon as re- 
cession begins the surgeon must start at 
once to secure mobflimtion in all joints not 
directly involved in the process. This rori 
usualh be accomplisbed bv redudne the 
splinting to only those digits affected and 
leaving the other digits free It is often neccs 
iai> to stimulate the patient in the use of the 



gwy frf the hand. By thl* meni. the kubc op prrveots 
ofaintratlco of the field by bkod while kfcnttf>-tDg 
fanportant rtroctorei. Th^ cuff is applied lomely to 
tbe tnn which Is then clertted for thirty to rirt? 
•ecoods to £»var venews drmhace. The pr e nm p Is 
Aen nrp*dl> raised to iSO-300 mm. Hg and tbe 
operaUoci b curied oot in a bloodies Add. 
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Flgurt 6 AB <»TTTttrt<»Ww OTw^ drcntofi tn doDs i 

rrw^ rwing fttfllo i n€l iiim#nt» 


wttii miiBen ■« «ww** 


unlnvotved fiugon which may have become 
quite sttff if the Infectlcm has been se- 
vere. Warm soapy baths in which the pa 
tient actively moves the fingen are insti- 
tuted once or twice daily It is when mobili 
ration is attempted that the surgeon will be 
happy to have Jeept tho hand In the position 
of function during the acute phase. 

It need scaredy be pointed out that as long 
as the possibilities of adding secondary con- 
taminants obtaiiis, the infected hand should 
be accorded aseptic care. Every precaotkm is 
taken to preserve asepsis while removing and 
applying dressings and, of courae, at opera 
tlon. A mask should bo worn and an hutm 
malt tediniquo observed when the wound is 
being dressed (Fig. 6) 

Antibiotics should be considered only as 
port of the treatment of an infection. In most 
ImrtaDces before the offending organism has 


As soon as the bactcrinin causing the infec- 
tion has been identified, saisitlvity t^ 
should bo made to deterrntne whki tnaH 
otic is the most effective. 


TTFES OF rSFECTIOS 
FoUlojUiis. This relatively minor 


FoUlojUiis. This relatively minor fafeOT 
of the hand involves only tne dorsal 
which alone is supplied hair foUiacs. 1 
responds to xlmpm care- usually It is 
to cover It with a small orctsing. Tw 
temptation, however is for the 


ICUi^AJIUUU, ilU«C»CA U X--, , . 

pld and squeere it or to pull out toe 

Not infrequently such treatment learn to e^ 
tension of tho i^ectlon, usually stapbywc«- 
cal in nature, into deeper tissues. 

Furuncle- The furuncle, or boQ, 

■tans from a follicular infection whim n** 
been tampered with by the patient Itiito» 
to itaphylococesJ infection, usually cs+gta* 


been identified. It is customary to give penl 
dlHn In good-ifred dosa once or twice daily 
prefoAHy p«renteally Tbe^du^ ^ 

otbCT taid, nmiD poBcnU 

10 p«Idni^ to ^ 
iould bo given. 


to itapnyiococcsu mtecnon, 
ing in a hair follicle or sweat 
starts as a small, reddish, palnfnl swo^jt 
In the early stage, the process may 
completely If c o^red with a dresstag 
the hand is put at rest on a splint 
times on Jnjectkra of penidUln will ofi^ 
sdwut ffuhslaooce. More often, boweva 
process leads to Dccrosis o .. ^ 

fua and a “core," or 






Infections 


1187 


Biteial, wiH rcqalrc rcicaua Warm molit 
pjclj tod a iplinl roa) produce iponUncom 
fvacnlitkm of Ibc necrotic phig. if not, an in 
dan wfll be required- It U beat to Indso Uio 
fanmde uith the patient under light general 
rinm the area of necrosis and tlio 
orftf iro usually nnich larger tlian cjrtcmal 
ippemoccs would lead orro to bclic\'o 
SdxmaDconj Abscess on Donum of a 
Paget. Folliculitis, or a furuncle, maj givTS 
dn to a deep abscess on tl>o dorsum of a 
inger osoall) on the proximal phalanx ( Fig. 

I ) This proce ss m'crlics the extensor tendon 
ad mav spread subcutoncouiU o\Tr the 
ihcJe of the dorsal surface of tfw phalanx. 
Opastnre drainage fa indicated ojkI must bo 
4ne with the patient under a general ar>cs- 
thrtic with bleeding controlled by means of 
* Hood pressure cuff on tlio arm so as to 
®ahie the surgeon to visualize the whole ex 
tat of the abscess cavity 
^j^honeJe. This oversized furuncle occurs 
” the hand only on the dorsum usually on 
™ ohttr side, or over the dorsal surface of 
^pTOmtl phalanx. It may start out as a 
^ fcmkaik r infection and rrcquonlly tboro 
iihtanry of trauma. This typo of lafcction 
“®^niake one tnimedlatoly suspicious of 
Tba patieat with a caibvinde 
be jait to bed with the hand iinmo- 
on a splint and In warm moist packs 
cootimiously warm in a baker or sbnl 
•pparatus If diabetes fa present con 
^ masures should be started. Penicillin 
antibiotic should bo given In ade- 
Sr»^^,PargiteraIly Under this regl 
^ carlxmclo may drain and evacnate 
l/thfa does not occur 
^^^berequirod. Itfaseldom neces- 
the wide cruciate indrion 
required in the past, because warm 


packs and splinting plus on antibiotic, tend 
to minimize spread and favor localization 
Collar lUitton Abscess. Tbe skin 00 the 
palmar surface of the hands and to some ex 
tent on the digits is thick and horny espe- 
cially In the working man It Is subject to 
trauma, and small cracks ponctme wounds 
or blisters arc frequent These favor the de- 
posit of bacteria beneath the thickened epi 
dermis. Hero a small abscess may form which 
spreads beneath the cuticular lav’cr to form 
a purulent blister or tuhcuilctmr abfcess 
Such a blister causes few serious symptoms 
and usually subsides if it Is deroofed How 
ever the oUstcr may represent simply the 
subcuticular accumulation of pus which has 
found Its wa) from beneath the conum into 
the subcnticular area. Arriving at the epi 
dermis which fa thick and impenetrable. It 
spreads out beneath, raising it up as it goes 

S 8) In a similar hishion, mthou^ In 
icnt]> a simple subcuticular aWcess 
le to rupture to the surface may per 
forate the CDriom and form a deeper abu^o- 
In either case, tbe subcutlcul 0 mnulent 
blister fa simply the sup erficial manifestation 
of a more deeply lying process. An Infection 
of this sort is known as a collBr-buttoQ ab- 
scess since there are two lakes of p\B con- 
nected to each other by a narrow neck pass 
ing through the derma vera. 

CoUar button abscesses occur typically at 
the distal end of the pohn, usually in the re 
gkra between the metacarpal heads They 
may ll^ howevo- directly over the fiexor 
tendons at the base of the digits (FTg- 9) 
The deep portion of tbe abscess lies in the 
web space, f rom which it may extend distaHv 
to the dorsum and also into the subcotaneous 
tissues of the p ni l u ml phalanx which may be 
completely endrclod. 
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Fifur* S Any (abcTTtaoeouf abaceM on tb« liAiid 
mcy niptore Utrtiu^ the cortitm utd le*d to tob- 
cntlcnkr acctiTTmlitlDG of pui. Dramage of thla alono 
wiH Dot adequately evactute the dee per pocket. 





9 The £rof feloo or eoHar-huttoD abacea 
Is t typictl t>^ of hik-mlsr ahacea occnning at the 
hue of the ugiti. A nperfidal wbc urtc tikr tcramu* 
laUoo of poj ctmply tndkste* • deeper porket (ilaaoD. 
XI L- TnfrrtVrrri of the llud. In S«)oqs System of 
Xtedk -ta e, Surtery tncl the SpecUltM. J B Uppfa- 
eott Compcnv ) 


Treatrocnt of such a process therefore con- 
lifti in drainage not only of the purulent 
blister but of the deeper procea u wdL 
The surgeon should suji>ect the preseoco of 
such a deep abscess from the estenslve swell 
Ing and redness and bo prepared to drain 
the deeper podtet. It Is always necessary 
when opening a purulent blister even if 
there ore no rigns suggestive of a deep ab- 
scess, to inspect carehaliy the floor of a blls 
ter to bo certain that there Is no Boy sima 
leading to a deeper cavity 

Paronychia or “Run-Around." This tnfec 
tion starts in the nail wall or Just between 
the and cuticle at the base ^ the nalL It 
is called nm-aroand” becooio It tends to 
ipread tinder the entide from one side of the 
nail to the other It is usually only modes 
atdy painful and the patient tends to tem- 
porire %vith it If It is seen quite earfy pain 
may be qoicUy relieved and the proceii 
halted by means of e tiny incision in the nail 
wan or bv lifting up the cuticle over the base 
with abW instrument (Fig 10) 
If the paronychia is neglected a more 

,eritm, of tbo atecos ttkt, pW 





Fifurt 10 In Its caHy ilige. pannychk ibDts u • 
Usder iwellJiig m the sail will which msy tauDy 
be nmtio^cd easOy with a therp scalpel or aJMCU 
without empkiylnf in nestlKtlc. 



The pus finds Its way under the nail , rals i^ 
It up at the base and separating It from It* 
bed. Treatment of such an Infoctloo requlra 
meeting two indications The cavity mori ^ 
drained and the undermined nail 
removed since it acts as a foreign bodv wnfcn 
simply keeps up the piocetj despite dh® 
\vise adequate drainage. The cavity h 
drained Iw maldog lodslons to either d 
the nail base and tben lifting up 
aod turning it proidmally (Fig. 11) 
is then inspected and if It is uncfcnnlned, n 
Is removed. Care must bo taken to remm'e all 
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mil that has been undermined whldi uku 
iDy Dcecnltfllcj rcmovnl of the prodma! 
®f4drd In an) caw jiiffldcnt nail ilttnild 
bcmncft-ed that w1)cn the cpon)-dilirm drops 
tod ft does not onxtIIc Uh5 dUttU rcmainlni; 
pertoo of the nail and tlius create a clowd 
podrt. Following Incision tlic Imnd U put at 
ret on 1 splint In a \T>liunlncnis warm molit 
pod for twent) four to fort) -eight hours \m 
tl tie sente iNTnptotns ha%*o sul«ldctL Tlicns 
tfte, hghl (irc^ngs, which maN bo first 
nefeen^ with Dakin s soIuHon ore applied. 
The noil will regenerate saUsfactnrll) pn>- 
dW surgical drainage has not been too long 
dEla)Td Tbe ntil at first Is likely to be quite 
ron^ md Irregular but as It grows and 
dcps^ prahei ^ the distal portion It be- 
anies smoother and ovcntnally is quite a 
atfafsetorv n.^i 1 

The neglected paron)^!!^! which has been 
dWed to p)eTsiit for weeks or csen months 
*fthxrt fcd^uate drainage presents orw of 
two picture^ The nail at the base may havT 
^ pertly destro)’cd so that an cxuWnmt 
^rfoarralatiDg tissue protrudes from the 
cer.'ered with purulent discharge, 
wtneepooychiajn at the base may be raised, 
red sad swoII«i and an occasional drop of 
P“®»T be expressed from beneath tt. In 
tetanee adequate drainage Is called 
** 1 » clu*ictl Indsion \rllh noil re- 

after-caro should bo carried out 
^^raolc ulceration err eruberant grunula 
^^imrohiug the noil bed may not be 
janmychia, however and a careful 
1^ ^ development of tbe pnoceti 
For example a diajKTe of 
b seen occaiioiudly In phyiidans 
erposed themselves while carrying 
®ainiiiations A carciDoma ot tbe 
kiTv usually follcnvlng on in- 

o I , melanoma of tbe nail 


leads to an abscess that can be visualized 
bcncatli Uio rmil which Is raised above it It 
tiilnidcs rapidly wlicn the process is un- 
roofed b> excising a small triangular slip of 
noil o\CTl>'ing tlio abscess This may often 
be done witiiout aiHstlKssio, although It is 
komcllmcs so painful that brief generJ anos- 
Uicsla is required. 

Felon In order to understand tbe felon 
and to Iront it intelligently one must knosv 
the anatom) of iho anterior dosed space in 
the pulp ot tlw finger (Fig. 12) Tlw fekm 
Is a staphylococcal Infection Involving the 
resilient cxishJon wlilch covers the \-olar sur 
face or pad of the finger tip Exarmnation of 
this pad kvill readily shmv that It is uniquely 
adapted to the functions kvhich it subserves 
name!) grasp and fine touch. The finger pad 
enables the Individual to pick up or ding to 
largo or small objects, giving a firm rcsiliont 
grip wiOi tissues kvdiich do not slip or slide. 
As for touch we arc all cognizant of the fine 
stereognostic seme of the finger tips which en- 
oblcs one to distinguish size, shape, consist 
enCT and tcxtxue of vnrioui objects This 
pa(C or cushion occupies approxiinately tbe 
distil] two-thirds of tbe tip of the finger and Is 
made up of a tou^ mesnwork of connective 
tissue fioen somewhat like sponge attached 



Sttted ^vh^tW is sug 

up Ibo nail Mid lead to a 


tt pbig. A nail which has 

— htt eiceu irradiation will £re- 
COL down and ulceration will oc- 

This process as dis 
™ fubungual Infection 
« tV r,-. 1 , paronychia. Is usually 
® splinter or needle prick 
wiL at the tip bcDeeth the 

^ small bit of foreign 
<4 K oainf?^?^ ^ splinter breala 

Infection develops which soon 



Flgitn 12 The poip ol the finfcr If e fina ped 
made op <J lalenr oiep fibrens trabeculae wbidi inn 
from tbe imdersiirface of dv fido to tbe tnrface of tbe 
bone, b forroj as admirably firm enjhiOD osefol in 
Sraxytog. Since this area b asyleidiog, an isfectlOD 
leads to tense, painfal swellmf and early blockade 
of blood nipply to tbe dbtal rhaUrTT beyrnd tbe 
epb>byvlal Htmi. 
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The Hand 


on one ride to the csjrfum of the overlying 
ildn and on the other to the volar nirhice of 
the diital phalanx. This latter Imcrtkin codb 
Jnxt dlital to the point of attachment of the 
Bexnr profundus tendon The anterior dosed 

r e is not connected with the tendon 
th of the finger 

The digital vessels and termlnatkios of the 
digital nerves run through this space and, 
since this area is practically nonexpanrible 
because of the dense fibrous cords which nin 
through it, they are qulcUy pressed upon 
when Inflammation occurs. This leads to 
early severe pain and. If tcnrion Is not soon 
released, to interference with the blood sup- 
ply particuloilv to the bone. 

The felon usually starts fr o m a puncture 
wound of the finger tip which leads to 
throbbing pain within twenty four to foitv 
hours. Along with the pain is tender 
iteis and tcnrion in the Involved pad which 
can swell only moderately The pain becomes 
progressively more severe and it is usually 
after a sleepless night that the patient sees 
his pfayridan, 

RyummaHon will tbow tho involved tip tO 
be only slightly swofien, but tense, hard and 
tender Tbm will be little redness and the 
orlglDal puncture wound may be invisible. 

Treatment should be started at once, since 
the combination of a closed infection. Inter 
ference with blood supply and a necrotlring 
invading organlxm soon leads to necroris 
the soft tissues of the pulp and Involvement 
of the bone. This is probably the most fre- 
CTuent cause of osteomyellds of the bones of 
^ hand. If the patient has reported early 
for care, it may be permissable to apply a 
splint, continuous warm moist packs over 
night and to administer an andbkitic. The in- 
footing organisms are usually staphylococd 
In an occasional case the proce ss may sub- 
ride overnight under conservath'e manage 
menL If, however the symptoms are no bet 
ter or are worse or if the tip Is nut as tender 
and tense as before Indrion should bo car 
ried out at once. 

Immediate Indsloo is called for in tiw pa 
dent seen late or If very acute symptoms are 
presenL The indrion for the felon should 
divide the fibrous Ussoo bands or retinacula 
cutis which bind the undersurface of the sldn 
to the anterior surface of the distal phalanx 
/ pic. 13) It ibould be placed akmg die lat 
^ ride of the phalanx midway between the 
wwtor ■urface of the bone ud fte vota 
lUn. After lodiing Ibe jHn. *0 Me eeten 

fly, doled tpace pii^ to the boijeHri«OT 

uyj „veeiB toon the ipace dhldtog the 



Fi^ptn 13 I>aiiuge of • feloD Is cccompbihed bf 
• fla^ bockes ftick diirped tnrtrim. aloDf the itie 
of the phalanx, which b derigned to divide the tsdil 
septa Caie most be taken not to make the pnniari 
end of the IdcsIoq too fu pnalmaPy kst the tendoB 
dwtih be opened (goch, S. L.> voL 02] 


retinacula. It Is not necessary to divide the 
sldn on the opposite ride of the phalanx. Can- 
tion should be exercised not to carry the 
iocirioD too for proxtmally lest the taufcu 
tbeatb be opeoeo and Infected. 

Following Incirion, o small mbber strip or 
strip of perit>Utum gauxe Is placed hJ the 
wound to p i eve n t ag^utinatton of the edgts. 
The hand Is then placed on a rplini in the 
position of function In continuous warm 
moist dressings Tho origiDally axhnlnfataed 
antibiotic is continued unless senridvlty terti 
Indicate that another is more effi cario us. 

If drainage has been adequate and esri> 
the process subsides fairly rapidly If bw 
ever a large necrotic plug has formed, a® 
may take a conrideiubfe time to s^Mrafe. U 
thffl-e Is involvement of the booe, a censa^ 
tiw attitude is indicated. If drainage ™ 
been adequate the dead bone will 
seguestrato or absorb If drainage b not ade- 
quate further incirion of soft tissues fs re- 
qulrod. 

OtteotnycUib. Osteomyelitis of the 1^ 
of the baivl Is seen particularly in the mri" 
phalanges following a felon or occarion afiv to 
association with other infectious processes 
wHdi have been neglected. It may alto ^ 
cur following severe wounds which have oc- 
come contaminated. It Is practically never 
seen as a bematogeoous infection. ^ ^ 

queia to a fekm, it Is evidenced by 
drainage and a gnmokraiatouj pto8 
out of the drainage incirion or Lot a * 
tract. Early x ray films may show rarefset^ 
iu the Hfttal phalanx ' bo mistaken 
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fcr cBtccm>xlllis, Ilcnw-cr while 11 is Im- 
pcftanl to make the dJagnoris carls tlte 
tratment of this condition Is the tamo oi 
dot for felon without oilcom>*cllli3 Under 
to drcamUnncCT should the bone bo nt 
btied rngkall) The soft tissues must be 
idcqnaleh drained down to tin; bono ttir 
face, bet the bone Itself must not be curetted 
lodimrise tampered with. Following drain 
the part U Imroobillrcd and sequestrum 
t i¥ m 3i h 'i< awaited. As toon os this is dls 
darted, the wound closes Occasionally in 
ctflaw the lost bono reforms but tills icl 
im, tf esTT occun In adults. 

Tcndoci Sheath and Fascbl Space Infee 
tMtlnorder to understand Oksc Infections 
» dear picture of tho an.ntom> of tlK?sc spaces 
b necessary (Fig. 14) 



^ tcadoo ibothi mod Eud&l t 


t® the ipread of infection in the 
j. ■ 1 ™*?^'*** wgantem gain eotraiice into ■ 
ITO*b «xn tpreads througbont 
He the three centiml dlgtti 

h M I*oce«5 cone to t mamentaiy hah 

[ncM rt,— “ drainaje (i not won providei the 
d* ^ faaci*! ipocei in 

iW g,Y- . ^tPtdffle «}nw ipnce If the middle or 
k ^ thenar ^wce if the ioder 

lathway from the nhiar 
^ end* fa the 

htin|L ““I ■n iofectkns p t o c e ** originatiDf 
a V^***^ ” h*o the retrofleror ipece bor- 
*^buer the radial bona ertendi into 

h® reroenbered abo li the fact 
*rii Dinar Innae luoally coomninicato 

b*oKj ■“*!• hence, aben one b ijrtmaiily 

hfwftnn- rj h quickly fanraded (Ma*op- >1 L. 
'ka. Iq Sajou* Syitem of Medi- 

and the Spectatoq. J B Upptneoet 


The flesor tendons of the hand ore cn 
closed os'cr a greater or lesser part of thdr 
extent b\ sj-novial lined sheaths, the synovial 
tendon slicallis TImsc structures ore long, 
dosed sacs which arc ImTiglnaled b> the ten- 
dons in such a svay that tho tendon Is cov 
cred b> a lajtr of tlic sac much os the bcnvel 
Is cos'crcd bj peritoneum The sheath Is then 
folded back on itsdf to line the sirace in 
whidi tl)c tendon lies Along the area through 
which tho tendon iovTiginates the ijiiovliil 
sheath there is a space through which blood 
sTSsels enter and lcn\e and this is often 
stretched out to form a wide iT>cmbraj>e sim- 
ilar to tho mesenlerj (Fig. 15) It has been 
called the mesotendon. In the digits this 
mesotendon is reduced in tho region of the 
(ointx to bgoment like structures knowm as 
the \'iDcula longa et brevia. 

The tendon sheaths of tho index, middle 
and ring fingers extend from the insertion of 
the flexor profundus tendon on the distal 
phalanx upward into tho pohn where they 
end (list proaimaJ to the metacarpophalangeal 
Joint, wmeh lies at the le\*el of the di^ 
palmar crease Within the digit, the tendon 
and its s>'Dcn'ial sheath lie within a dense 
ostcoflbrous tunnel formed by a fibrous ten 
don sheath on the v'olar surface attached on 
either side to the phalanx. 

The little-finger sheath does not terminate 
in the palm but proceeds on upward through 
the palm beneath the transverse carpal llga 
ment and into the knver forearm for an inch 
or to As U passes through the carpal tunnel, 
the iheath impests the tendons of the ring, 
the middle and then the mdex finger This 
sheath is knmm as the ulnar buna 

Tho sheath surTOundJng the thumb flexor 
likewise continues upw’aid throng the car 
pal tunnel to end in the lower rorearm, an 
Inch or so alwo the wrist. This sheath is 
known as the radial bum and it usually con- 
nects with the ulnar bursa as the two pass 
side by side through the carpal tunnel. 

Thiw fascial spaces lie dcip to these ten- 



Parictal lAv«r 
Visceral laY«» 
Mesotendon 
Blood vessel 


Figun IS. A cron »ectkm of ■ ibeatb-endowd 
tendoD ibowi the lynovUl nc wbicb cdcIoks It and 
■bo tbe thin memfanse wiricb fonn* tl» mootoidoD 
tisroaib which pen tbe blood tomI* noarbhfaf the 
tendoo. 
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Ftfwv 16 Hu relittoinhfp of th« totdoD dukliu to 
the Ujdtl ipMcei fai the ptho ( after KanareJ ) 


doD sheaths and the relationship of them to 
eacdi other is of importance Two of these 
rpaco lie in tho palm Id rebtion to the 
sheaths of the index, middle and ring fingers 
the other lies in the knver forearm in rda 
ticra to the radial and ulnar bursae. 

In the palm (Fig. 16) a sheet of Casda 
from the palmar aponeurosis attaches to the 
middle metacai^ bone along the Uoe of 
origin of the adductor poUids musde. On 
strictly anatomic grouwls such a sheet Is 
d J &vIt to dcmoDstnte, hot, from a dlalcal 
standpoint, the presence of such a barrier is 
unquestiooed. Tbe retrofloror space to the 
radial side of this fascia is known as tbe 
thenar space and in its roof He the Seior 
tendons to tho index finger The space to 
the alaar tide of the sheet of fascia is Jooowd 
as the middle palmar space and tn its roof be 


the flexor tendons of tbe middle and ring 
fingers. The proximal ends of the dfjjlal 
tendon sbettli therefore he in tbe rtof cJ 
the two spaces. 

Tbe reiroflexor space in tbe lower forearm 
bes Just above the wrist beneath all tbe 
flexor tendons and in direct relation to the 
ends of the radial and ulnar bursae (Fig. 

17) 

Infections starting in a tendon sheath tend 
to travel throughout the whole length of the 
sheotb almost at once— tho sheaths are 
tunnels in tbe fingers pahn arxl wrist (Rg. 

18) In any of the thtW central dlglti, tbe 
Infoction is confined to tho one dl^t until 
tension gets too great iw tho synovisl sheath 
rup tur e s from some other cause. When ft 
ruptures it does so as a rule through the 
le^ protected area, which is its pjoilmal 
end, in the palm. \Vbon rapture occurs, the 
fsudal space in rchtkro to tbe sheath Is ia- 
voK-ed. This means that if the index finger h 
Involved the thenar space will be hwided, 
while if the middle or ring finger h tepfr 
cated tbe middle palmar space is imtshed 
OocaslonalJy Jnferton in the middle fingff 
sbeatfa will lead to infection of tbe thenar 
space 

Tbe sitnation with regard to the raneritm 
radial bursae is somewhat dlSerent IVwfl 
these bursae are infected, the process « 
tends upward through tho palm and into the 
lower lOTenrm. Since the radial and 
bursae are lisuaby connected with each other 
at the wrirt involvement starting in cme b 
abaost certain to aSect tbe other a condi^ 
which is cflbed by the Germans a V phleg 


Flforc 17 



-ri.- J*fVwihto of the radj*! «Bd oImt borne to th* rrtju fle i or »p*oe tn t}>« kww fwwr* 
ITie IsiMvoi) 
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am \Vhm Hlhcr iho radial or ulnnr bursa 
ruptures, H ruptures in tho forearm 

tnto the rflnpaor tpacc 
Acute TcoosynoviiU. This infection starts 
nnally frtan a puncture s^-ound, most often 
It tbe rile where the ilvcath Is nearest tlto 
tmLtt t, namel) on tltc stdIot surface of tho 
lager at the procdmal or distnl intcrphalan 
pal Joint Oii« In the ilvcath, the infectious 
crpnlnro qulcUy set up • reaction ar>d tbe 
shole of tlW sh^th Is soon tho slto of In* 
fimmatiotL The sheath forms a liquid chan- 
nel ihroQ^ which infectlcm may spread. 

As the inflammatory process cfm'clopi and 
bid accomuktes in tho slK>atli tlio temston 
incrctsei and, since tho sviKivial sheath is 
Bonjonded by a dense fibrous 
d eath , erpanskm Is impossible. This Is an 
01 the phenomenon of the closed 
•pace infection. Eitrinsic prciniro upon ll»c 
^vtooda which carrv blood to the ten 
leads to blockage of the vessels and. 
If not soon relieved, to necrosis of 
Since rupture of the synovdal sheath 
b rrtmied by tbe vaginal sheath, the 5 )t>o- 
du tetpocketing In the pdm or loNver lore- 
ttdga and ruptures Thus, tho Infection 
a atrod oced into one of the three retro- 
““hotta faidol spaces, depending upon 



wlilch tendon ilicalli Is involved- In case of 
tho index, middle or ring digits tbe fascial 
spaces in tho palm are involved, Tho process 
from tl»e index finger Invades the thenar 
ajMce tlwt from the middle finger ruptures 
Into tlw middle palmar or occasionally tbe 
tlienor space and tlmt from tho ring finger 
Into the middle palmar space If tbe radial or 
ulnar bursa is involved, tho rctrotendlnoui 
space of the Imvcr forearm is Invaded. 

In case of radial or ulnar bursa ln\’aslon, 
the course of events Is somewhat more ex 
tensKt; than Indicated above. It should be 
recalled that these hv-o bursae are very 
closely Qssodaled at the wrist where both 
pass through tho carpal tunnel In most In 
stances the two bursae actually communl 
cate there and consequently on Infectious 
process storting in one is qiiicUy transmit 
ted to tlio other Tho extent of area involved 
is ihcrcforo much greater than that of the 
digital sheaths of the Index, middle and ring 
finger*. Tho rctrotendJnous in\x?lvement In 
raalahulnar Infection is in the forearm, in in 
dex, middle and ring sheaths in die palm. 

Before these processes were well under 
stood and logicnl methods for draining them 
established, these infections led to nxnt seri 
ous oriroling of tbe hand and occasionally to 
loss of me. The Infection itself usually led to 
necrosis of tendons svbich \vould eventually 
be extruded through adventitious sinus 
tracts or be remo\‘ca by stirgical interven 
tion. The “finger rvorms" of Paracelsus 
were necrotic tendons in Infected digits 
which refused to heal until the "worm" was 
removed, usually by spontaneous separation. 
If tendons do not become necrotic, but soroe- 
hmv manage to survive both the effect of the 
Infection and the vascular shut-off they be 
come frozen In the sheaths and functionless 
Not only the tendons but the whole fabric 
of tbe digit, palm and lower forearm may bo 
Involved in tbe matting of exudate conse- 
quent upon infection, and the whole band 
may become frozen and stiff usuaDv In b 
vldous position. 

Add^ to tbe havoc ^vrought by infection 
itself were the damages due to Inadequate, 
inept and Incorrect surgical care. Until the 
furgeou understood die process, its site and 
localization, drainage was often delayed for 
long periods, either to permit the process to 
point or because he did not kiKnv where to 
drain. It was not appreciated that early 
drainage was essential to saving tendons and 
forestalling wides pr e a d extensions. If drain 
age was attempt^ W’lthout a (dear idea of 
the site of Infection, inadequate or Illogical 
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Ftfwr* J0 The ccrdfattl o^eb cod oroptaim <rf 
lEOte tnwfyWTvftl* ■« re tuo e iU ed £n OiM cfcetchcs: 
1 tlie finjer li untformly »wollen, 1, tt U brfd diAlly 
fleied ct all ttl 3. *ny Wtempt to erteod the 

fingc f pajriveiy omar* esqnlifte pain, 4. the maHmum 
area tesdernm mapi oat the anatamVa outline ctf 
the dieath. 


iDdriom were made which eltber dnilncd 
poerly or left terlous »car contracture In 
their wake. Mail: comnxm wai an (ndjloo 
rtraight down the front or volar furfoce of a 
digit which drained the ihcnth but which 
permitted the tendon to boNvitrlng forward 
out of the Indiioo and become oecjoHc. If 
this tendon nccmrii did iwt occur tbo mid 
line Inclilon sdll led to Eodon contracture of 
the flnstcr nt>d an olmort Irreparable ntnation 
obtained It was not lafreoaetrt for locUlon* 
to be made through and throu^ either fin- 
ger or pahn and for hard rubber dialDago 
tube* to bo led from ride to ride in the digit 
or fr om palm to donum of tbo hand. The*© 
drams 1 m to preuure iwroilj and further 
looxascd the alreadj crippling effect* of tbo 
process. Those In the finger* caused tendon 
neciDsI* those In the pahn carried infection 
to the dorsnm where it wa* rajt at tho ttnrt, 
and frequently caused orteomyditi* of the 
metoenr^ 

It r»t infrequently happoied also that 
wtre made hastily and ^vitholrt doe 
appreciation for the intricate anatoniy of the 
hand. They were usually made w-ithoot bene- 
fit of a bloodies* field and many blood ves- 
sel*, nerve* and tendons were not visuallred. 

The recognidoo of acute fuppurativo 
lenoavnovitis h not difficult If one remem- 
ber* the nature of the process and if one 
V.eeo 5 in mind the four cardinal symptom* 
eriabU*hed by kanavel (Fig. 19) The pa 
dent with acute suppurative teno^o\iti* 
uroJly report* tirtily »rl> to hi ph)-ricfim 

boauio oflhe P»ln aod “> ‘fT" 

rehrf from ifaiplc !>>»>' rcmodla and bc- 


MUM ho uiunlly feeb rtd. 11 i, opporeiit lo 
Ibo patient that be ha* something Miiotnh 
wrong ^vtth the finger or hand- 

Upon questioning, the patient wfll uswily 
give a history of a minor biuTv pin a 
needk prick or knife In|nry to the volir lur 
face of the Irtvoh-ed dl^ hvenW-foor to 
forty-eight hour* prerviomly Usually nothbg 
was done about it Aching pain wlD have 
begun In the finger the night following the 
Injury and will probably have been severe 
enough to Interfere with tleep 
On examination It will bo noted thit the 
patient Is protecting the finger that 1 m holds 
It slJ^tly flexed and that the wrist Hkewto 
Is flexed the forea rm Is tirolnated and sop- 
posted on the opposite foreantiu Jarring, 
motiem and depenciencv of the part ore «Q 
avoided. The patient Is rehictant to permit 
any except the gentk*t exaunination. The 
finger itteif \vil| be *>vr)IIen and this tweflfaig 
will Involve the whole finger whkt assoioci 
D wusage-liko iba^ Attempts to itraigbten 
the finger panivdy lead to marked pifo. 
Flnaily if tne examiner takes a blunt probe 
and gently test* emt the digit fca an am of 
maximum tendernc**, he will find this to 
coincide with the anatomic ortrat of the 
Involved sheath. 

These symptoms and findino hold true fas 
aD tenosynovitis bx^vever there are some 
extra feature* In case of Infection of the 
radial and ulnar bureae. These burtae almost 
oWay* communicate with each other hence, 
while the initial lymptom* and findlogr oc- 
cur in the bursa fim affected. It Is no* loirt 
before the other li also involv^ and ODC shtB 
find eviderK* of It* invarion. Thus, with sup- 
purative tenosynoviUi of the radial bun*, 
the thumb wiU be svrollen, fieied and r«*W 
passive extension and there will be 
tendernexs, which will extend from the distil 
phalanx of the tbumb upward into the wrist 
and Ju»t above the transver*© carpal Hfri 
racnL Added to *tiif will be eviaeoce of 
ulnar burva tnvaslon which will present 
dence of tmosynovitli tbough to the endr 
stage* not as »e\-ere as It may becooie Ister 
If adequate therapy is rtot carried out 
avel pointed out that the earliest rijn “ 
ulnar Ixiria tovarion Is on area of mastowm 
teodeineis in the palm at the point *rijem 
the flexor teodou sheoth of the tittle finger 
come* doseit to the surface. This point Ires 
In the pahn where the distal flextoo 
Crosse* the hvpotheoar eminence. Grotle 
preamire here lends to pain If the ulnar (mff* 

I* Infected. 

If the Infection tittle Bngcf 
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nd fcit Im-oKn the iilnnr bunu, the chain 
cf cNTtrti b Jtut the opposite- fint there \\rtl 
be nwT^m rtm nTTiptomi imcl flndlngi on the 
^ ride of the fend ami Inter c\’klcnco of 
radial bursa twasioru 

It b iiTTportflnt not onU to l)c able to make 
fe dagiy gb of these cross bnrsal Infec- 
tfcrii, brt \-cTy Important to snspect them in 
«y patient In m-hom one of these Iwrtne Is 
brefed 

The general ij-mptomi ossodated W'itli 
»C3ite jnppurath'c IcoosjmoN’itU ore those os 
WBtrd vUh other t)-ix3 of snrRlcal Infcc- 
tos Hcwwer the rapid extension of the 
inccH wtthhi a dosed space \dlU relatively 
tngc sorfaca of absorption often makes for 
ijsie marled general SNTnptoms out of pro- 
tt may seem to the smaU Vkxxmd of 


The treatment of acute suppurative teno- 
cmsl be prompt aM dRdent If 
are to bo saN’od and extension pre- 
Ftaucfllfn or another arttfhlollc Is 
and preparation Is made for 
drainage Onlj In exceptional 
®®®fencea should drainage bo delayed 
to twenty four boun 

hand Infccttow, Incision is 
te t Moodloo field, sccur^ by meoos 
. pmsur© enff pumped up to 2S0 

, 1 .^ .°^ llff after Uk hand has been 
27^ far ftrty seconds, Tbo actual in 

tariff ^ ^ 

“fewilon rioce Important nervei 


b)o<Kl STSscls tendons and unlnvolvctl iiwccs 
of tlio Imnd must not Ik? damaged (Ffg- 20) 

TImj Incisions \-ary sommsbat depending 
upon tlm space or spaces to be dralnod The 
Incision on the digits must bo mode on the 
lalcml or medial side of the finger and, since 
tfe fingen are quite swollen. It Is often 
difficult to loimv fest where the lateral side 
is. As landmarks, tlw surgeon takes the ends 
of Uic tTnns^■crlc crcosci of the fingers which 
appear at the joints Since It is a rule never 
to cross flexiotx creases In Incistcms of the 
ImukI this guide for incisions Is not difficult 
to remember Without follm\’ing theso guides 
the incision on the side of a fecHy swollen 
digit ndll be found to lie very close to the 
midlino when the l^velUng subsides Such 
iturislons lead to midlir>c contracture scars 
which produce flexion deformities of the 
finger 

Incision on the index, middle and ring 
fingers (Fig 20 a) extends from the base 
of the distal phalanx up to the proximal 
flexion CTcaso ci the digit It does not extend 
Into tbo palm The proximal cul-de-sac of 
tlto sheath of these &gen is drained by a 
transvene hicirion in the palm at about the 
Ic\'cl of or ibghtly distal to the prox im al 
flexion crease In tbo pako. Since this Incision 
posses directly across nerves (Fig. 20 e) 
vesseb and tendons it is obWous that a 
bloodless field permitting clear vision is 
necessary 

On opening of the finger the edematous 
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fat wiH bulge out into the operath*e BeW. 
The migeon must havrt assistance to leep 
this fat retracted so that be can first idenlih 
the digital nm-e and \'eisels Passing x-olar 
to these structures, the tendon ibealh Is ci 
posed and opened throughout Its length tn 
the digit It is thought hv some to b© Im- 
portant to attempt to sa\-e parts of the xiig 
inal ligament or fibrous sheath. To this end, 
some surgeons adxdso mofang the distal hull 
of the todslan on one side of the digit and 
the pn aim al half on the other 

^^^len the iiKasions ha\*e been made and 
culture talcro for Jdmtiflcatlon and semi 
tixitj tests, warm moist compretsei are held 
in the wounds and the blo^ pressure enff 
is released. After a few minutes the inclsians 
arc inspected for arterial ipurtets wrhicb are 
ligated. A soft petrolatum gauze strip is bid 
in the todsion to prcxonl agglntlnatioD of 
the edges atKl a \oluminous moist pack fa 
appUeo with the hand bid on a splint In the 
position of function. 

The radial and ulnar bursae call for 
further inciiions than those on the digit 
The digital portion of the incision is made 
as described, bow-exor drainage of the pal 
mar and forearm prolongation of the two 
bume is also required. The palmar portion 
of the nloar buna Is opened bx an IndsioD 
which roughlx paralleb the hxpothenar em* 
fnence (Fig. 20 c) and Its disW end max 
haxT to cross the pnxtfanal palmar (reose 
to seciue an adequate opening. Pradmall> 
this incision ends at the lexel of the trans 
x-ersc carpal ligament Tlie forearm portion 
of the ulnar bursa Is then drained bv an In- 
cision (ng 20 d) about 3 inches long Just 
anterior to the ulna on the medial side rf the 


wrist 

The palmar portion of the radial bursa Is 
drained by an indsion xvhidi skirts the nhtar 
border of the thenar eminence (Fig. 20 b) 
It extends from the region of the proximal 
flexion crease of the thumb upxx’Ord to within 
a thumb i breadth of the tmnsx-erse carpal 
ligament It must stop there, otherwise there 
is danger of dix’iding the motor branches of 
the median iterxe to the thenar musdei. In 
fact, this portion of the indiioD of the ndial 
boTsa is difficult since the sensory rami of 
the median rterve to the thumb olio cross the 
tendon sheath and must be x-isualbed. 

The protimal, or forearm, pc«lan of the 
niaiil buna Is opentd tlmg tbo nidlol 
ot tbo wrist an indston .bout 3 i.^ 
long, n»da (ttst antarios 

,nv if the ulnai bsusa Is to be dt^.t Use 

JnL time the ulMir Indsion will sofflee for 


drainage of the protimal ends of both 
bursae. 

The middle pahnar space usuiDr is lu- 
xplxed b> extension from a digital iheatb 
and the thenar frequeuth Is. Howtxtt tie 
thenar space is fust as freqneotl) if not noxe 
often priraarilx inxnlx’ed. 

Exidence o^ middle palmar inroKTHienl 
max be surmised if in assodation with teoo- 
SMioxitis of the middle or ring fingen, there 
is brief relief from the pnfn follow^ qufcUr 
bv exacerbation of both local and gen- 
eral symptoms. Locnllv the normal pai™T 
conravitT is lost and the palm beconjrt flat, 
tense hard and grn> The tenderness, which 
at first xras confined in its matironni farien- 
fity to the tendon sheath, becomes localized 
alro In the center of the palm. The gcneri] 
f>-mptotns ircrease in Intensitx pain becotoci 
more sexere, and the rwellmg of the whole 
band increases. The potlent becomes xnr ill 
and the fexTr increases along xnth otlw 
s>Tnptorro of a sexrre infection. 

Tbe IrnnK-ed thenar space produces rim- 
liar but usually not quite such sexere 
toms. The sxrefiing Is tx-pksd. The hand looh 
as if a golf ball had be^ inserted in the soft 
tissues w tween the metactupaJj of the tbronb 
and index finger ’Hie thumb fa pnshed awir 
from the hand ajKl the whole a rea fa 
markedh edematous. Vlaxtcnaio tendernesj 
is In the flirt hoterosseous space narticolaily 
Id the pokn. Earfv drainage of these ipacei 
is Indicated- If the associated tendon sheath 
is infected and requires drainage, the fascial 
space fa drained at the same time 

The middle palmar space fa opened 
throu^ the same indsion which drains uK 
prox im al cul-de sac of the sheath ( Flfr ^ 
Forceps ore inserted beneath the tendon 
passed prorlmalh and enter the space In 
the case of the thenar fascial space the ^ 
dskai is made on the dorsal surface of 
web space between the first and second 
mctacarpols on a line Joining the metacarpal 
beads and abemt ^ to inch prtrdnui to 
the border of the web (fig, 20 b) A 
ftat fa passed fonxTud over the first 
Interosseus muscle and posterior to 
flexor todons of the index finger into 
thenar space. , 

The after-care of these infections fa die 
some as for teoosj-rwx-itii warm moist pacis. 
splinting and appropriate antibiotic ih^^ 
LymjSiangltU ana Acute Spreading Inlcc 
lions. Most infections of the hand begin as a 
small diffuse process which soon 
localized to certain areas of the 
loxver forearm. Mon) m^require ■ 
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Vry r CT ihortcT period of ml oml immew 
oftrn live inc of moisl pneU 
bprrminft>V? to fasw atlcrpmlo loadltallon 
ie&t drainage. TIk* one real ciccplion to 
liis b joppurath-c IcnosMKnltls whidi tlo- 
wrA eiiiy tndsion 

hTDpfanplUs and acnlc iprcael 
ii|kffctfoni ore caused lUgblj \inilcnl 
fljanhm s which mrcad rnpIdU in bmphalic 
cd tHJoe spaces before bod> mtslnucc can 
be dcN-dop^ to comiat or control tlvcm 
Mar ire due to bacteria erf hlpliK dc\cl 
eped riruleoce against nbich tlw bod\ bos 
« resfataDcc. Tb(^ arc the infections w bids, 
b tie dfl>s before the cbcmotlicrapciiHc 
igadj od the antibiotics often led to the 
itii of the patlcnL 

Tit comes of extension of these bAr) 
F«oiei ire essentially the Ijrnplialic syt 
the hand and the associated areas 
which the Ijinphatlci pass The 
pwlem of the binphatlc spread wns Caro- 
ns studied by kana\*cl On the IrosU of 
widen origtnal wori, the \'arknis iNTiIcal 
of spread and cventud kxalUa 
“ tt die acute sprciKling infection wero 
®*'dbedhv Koch. 

b richly supplied b> Ijinpliotlc 
palmar surface 
I ^ The rymphatJes from the pabn 
^ fa risTJ directions Tlioso on the 
« Im palm, that b the proximal por 
« pahn, drain alcmg the 

^ice of the forearm tens-ard the ol 
sad ixllla, following in general the 
The remainder of the 
^0 palm and those of the 
*m *borlest course to the dor 

Ife irmf* P“* up%vard to 

in^ passing tlumi^ the epi 

■xW . 4 ^?^ others through the axillary 
st^ lijp IjqQj axillary and 

littU ^ b^ophatlcs of the ring 

DoE*ff* through the epi 
*Dd ffat before reaching the axUla 
thumb and index 
to the axilla Those from 
Daa *^P both sets of nodes 

4b the nech. It was for 

fapTQajth^^^ the middle finger \vaj 
itao^ ^ ^*°E*rouj finger" since lym 
^ °“y quicUy lead 

unless bright under 

' *^6 fDrenHJncT Infections start as 


qulcUy leads to diffuse 
— Kift tissues of the ex 


ircmitx Tlic patterns of the dlfTcrcnl types 
of inx'oKxrmcnt were established by Koch 
and arc cspllcablo on tl>c basis of lymphatic 
drainage 

TIjc source of infection for the acute 
spreading process is usxjally a minor Infiuy 
of some sort, frequcntlv one v.bos© treat 
ment has been neglected At the start there 
will muallx bo lymphangllU which will be 
manifested by the usual red streahs in the 
areas of drainage of tho Invohed i>art Soon, 
howc\t;r this process \rill bo compUented by 
Q much more diffuse and tense swelling, par 
IlciilarK of tho back of the hand and forearm. 
Unless the Infection Is so fulminant as to 
cause death rapldl> localization of the in 
fcctiun folknss certain predictable patterns 
dcpcTKllng upon tho original site of inocula 
tlon (Fig. 22) 



Figurt U The lymphstka of the twad pnntie tbe 
■bottMt coone to the donum, where they ferm into a 
Dumber of chanoeli which pan up the fe a e aiin and 
arm The draioagea Irum die thmub and Index fisjier 
usually slip the epttrochlear oodea and empty foto the 
axillary oodea. Thoae frtan the riof aad Uttle finger 
pan first throng the eptljochlear oodes before empty 
ing into the axlllaiy nodo. Thoae from the itUATTf. 
finger may miss both sets of noda and drain directh 
into the lymphatic vessels to the supraclavicular area 
(Mason, M L. InfecUoDS of the Hand. In Safous 
System of Medicine. Surgery and the Spedaltlex. J B. 
LIpplacott C ianpan y) 
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Plftir* 12. Tbe acote hifcctkn fbow 

•averil qoMe definKe pcttenu ctf qimd aod loc«hu 
tkxi n d(acr{b«(l \rf Eflch, Hia ilkkftndoa (bam 
dl Hpanjnx« tfc*% tbe wbm typical ptcttjq teco In 
tbcw dreaded iiiectlcPDL 


If htoculatloo has occurred on tbe volar 
ruHace of a finder the tvmplatks in pcuring 
from volar to doml ntface lead to a letu> 
rmovitii of the dtgtt Tbov then pats on to 
toe donum of the hand and the iofectlan 
not infrequeotly becotnes localized on the 
donal sunace rf the hand and wrist In fact, 
in practtcaBv every tostancc, localiiatioo oc* 
cun ever toe domnn of the wrist and Is 
ftssoclatod with extensive uecrods of subcu- 
taneooi tissues iitd ilcruRhlns of overlying 
skin This oecrotis of subcutaneous tinoea 
tod sJdn loav In some instances be very 
extensive and involve almort the whole of 
the subcutaxieous tissues of the domm) of 
the hand and forearm. Such extensive Inva 
sion and local oeemsis do not of course, 
always develop There may be sfanplv marked 
IvmphangltiJ and inflammation erf epttrocb' 
1^ and/ or axillary iwdes, which may ocen 
riooaDy breok do^ into chscesses AVbm 
trethneirt b started early no localiration 
whntevci roay occur there >vill be the streaks 
of hrophangitls and the nodal areas will 
riusw swelling and tenderness, but the process 
subsides erften as rapidly os it began, with, 
out any abscess fonnatkm Utter course 
1, the one osutDy seen todav when an^ 
Irtodo are resulliy tvaiUble and are promptly 
fl^uttnistered. 

of an Md rmUd nf* pai- 

S^“'^PP«xrioco*.«iv«tof'h' 


anUbtotics \Vhile it is no doubt true that 
aabblotk: agents are used roach too ptoarisoh 
oDslv and often uimeccssarily h cannot be 
denied that their nse has foteetaUed the Uro- 
sotnlng of manv a ense of lympbangflii with 
a serious life-threatening infectioii. Ahhoo^ 
one is tempted to accord to the antibiotia 
the major credit, it most be appareot tbit 
there are other factors which bare he^ 
to redoce the development of the acute 
sprmding infection. A significant factor bu 
hecn 0 appreclatioo of ti>e fcnportaiw 
of hand infectiocs and a more caotfacs aOv 
tudo toward the care and management <rf 
even troail wounds of the hand, which in the 
post have been the roost potent source of 
the serious infections. 

Other factors may also be at work whkb 
are as yet not completely mrdentood. It nsajr 
be likely that the greatly improved nulri- 
tional status of the general popnlatiaQ and 

C ibly even dlffereoces in the bactciit«H 
tan relationshJp are of great lignificaiioe. 
The therapy for acute spreading infectiaa 
must he ag^essive hot cooservnHve->4gcit*- 

sh© in that measures must be tostitnteo at 
once to combat the procec, cooservatire la 
t hat the proceas roust be handled with tU 
greatest gentleness and that all teroptato* 
and otteropts oi pemasioo to operathT fe* 
toiventkm roust be firmly resistea Opg athr 
tate rv ectioD before the process has been 
brooghl to a standstifl ii certain to lead to 
dlaaitCT In the preantibiotk: da\i, not a rw 
patients, and ainonff them many docMt too 
nurses lost their lives tmd manv 
became hand cripples from the 
uncootrollablo spread which foDcnved u*- 
advised active intervention. 

The poticrot with a spreading 
must be immobilized trom^iately 
in bed In a bospital and measures institutw 
pTOcnptly to favor locelizaticai of the 
The hand, ftaenrm ai>d arm are placed oo 
a splint, enclosed in a volcrotncus wtna 
moist pock and kept at rest to 
motion and the consequent mil&ig 9^ 
phatks and the breakdown of whatever ^ 
rter is being laid down by the body dewiw 
processes- Pitiper admfnistratioo ® 
and sedatives for pain constitute th® 
measures which are instituted, 
are given in large doses frtan the stare 
When no baetcrioiogic diapwrts 
made, penkfllin Is the agent of choice gwre 
in doses of 400 000 to 600,000 ^ 
twice daily If material is available for 
teriologic ideotiflcBticm and sttidy of seusv 
ti%^ the appropriate ^ 

This regimen 1 ‘ 
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jram ba been bnwipbt nnilcr conln)l 
iWct BU> occur fn twenlj fmir limtr* or 
■rrqnirc ic\TTal tbi)i TIk* fulnidctict of 
tepnxtsj witl be nidcncwl 1)> iIk. tlUnp- 
purince of locul tfpm of K-mplmHc InDnin 
fBttn cjd dimtnalkjn of the pcneml 
tea. lo man\ Instancrs nn locnIi/nUoti 
iriD occur ami the findings and 
pn^ihra mbrido complcti 1\ mTr n perlml 
at rvenl da>^, If lorollmtion occvir^ tlu* 
trebrd area, ujualK mcr the d<ra>im of 
tie trirt, jcddcnh anftem tlve tn-crljinp 
ih my ihcra, arms of nccrmls and wlnni 
ioc trt opened, copknit dlicharpc of no 
attic (obartancouj timte and pus udll take 
If the infection had Its onset on the 
ttfa rarface and a suppurath'c tcnosyiKH 
been prejcnt its presence udll Iww 
ra evident and the ic\*CTe pain oisodatcd 
Ttt ha\-e prett) well subsided 
At thfa time, diulnage should be Instituted 
*^»cc am) Drainage b cspcdalh nctxlcd 
K^Math-e tcnosjTKn’itb nos been 
The dtfftal subcutaneous processes 
*po°tane<xciK although Incisions 
^yetd up the prtxcss and hrokcrwlouTi 
i»d« will need Incision Follossing 
warm moist jBcks and spUnli 
OErtaiaed for a further two or three 
which they may bo dlscrm 
Fwrt dressings oc dressings moist 

BfJI™ solulkat are Instituted 

L i f_ ®‘te Idfectiotu. Inhirlcs to the 
contact with the teeth of an op* 
particularly Infrequent If 
tW rect^fnized lor what 

ttW. *oen Or If the Individual 

^ rvnrr serious Infections 

'ktt ^ often the wound b recelv ed 
ctnirw u^*^**™ rirlkes another hb knucUos 
TheX_ ^ opnor>cnt s teeth 

^ IV nSl tl^tly stretched 

iohit and ore 
‘o direct contan. 

time several other spaces 



‘wtb I™™ cotrectl; 

b»(iJe. TT» hwfi tw,.^ 


L _ — rocwi penome 

riJfr.v the ml 

s T (redrawn from Hamt 
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arc ciilcrctl above and beneath the extensor 
tendon As tlic Joint straightens out the tb 
sues slide bock In laytm and dTectIvcl> seal 
off tlic wound From licro ma> develop sup- 
iniratbc orthritb subfascial and sublenal 
nons Infection and If the process lasts long 
enoiigli extension of IImj Infection may lead 
Into llio palm via tlic lumbrical canals 

Tlic tbnics arc not Jmt perforated, but 
crtishcel and hcncc arc not resistant to in 
fcctlon In tlio second place the organisms 
Intmdticcd Into the tissues are citremeK 
vindent and Immediately Invasive Botii 
ocrahic and anaerobic streptococci and 
stonhxlocel os well as vTirious spirochetes 
and numerous other organisms will be found 
on imear and cultures. These lead to imme- 
diate development of Infection diameter 
bed b\ production of foul-imclling pus Un 
less soon brought under control, a severe 
acute spreading Infection supervenes and 
may lend to a fofal process Locally the 
process invades and destrovx bones and 
joints. 

W^cn tlxso injuries are seen early they 
should bo widely opened esrlsed aro Irri 
gated. Under no circumstances should these 
vcounds bo closed. The extensor teodoo, 
which b not Infrequently divided, should 
not bo repaired. The hand should bo splinted 
In tlio porition of function and a voluminous 
warm, moist dressing applied- iTiere b evl 
dcivee that the use of line peroxide b of 
value locally If applied acetnding to Mel- 
eney i directions The patient b preferably 
hospilalixed Antibiotics should be started 
at once in large doses. Pcnidllin b usually 
chosen Initially and It would seem sulvisable 
In view of the mixed nature of the infection 
and the presence of gram-negative organisms 
lo add streptomycin. Badtradn applied 
locally has provea of great service In these 
coses As soon as bacteriologlc studies have 
been completed. It may be necesiarv to 
change the antibiotic therapy 

The further management coniists in lecur 
ing proper drainage xvfaen and if r e q uir ed. 
There will be a temptation to attack bones 
surgically \vbon osteomyelitis appears It 
must be remembered that the roentgeno- 
logic findings may limply rtroreient caldum 
absorption and not actujd destruction. The 
osteomyelitb b managed, as in the case of 
felon, by watchful w a itin g and maintaining 
adequate soft tbsne drainage, nnd removing 
sequesUa when they appear 

ChronJc and Unusual Infections, A1 
though most chronic infectious processes 
may Involve the hand, only a few of them 
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are of fnffloent importance or niffidentiv 
peculiar to the hand to deserve ipedal de- 
scription Such infectiam a* actinoraycoiij, 
blartomvcorii, coccidiojia, leishmaniaai* an- 
thrax and rt’phflU mav be teen on die band. 
Tuberculotu tenotjTKivitii cr^-rtpelold, 
fporotrichorii tularemia and miDLW gran 
uloma are more co mm on. 


rufwTCiffouf tenorfnovitiu Tuberculoos 
fCDQJvnovftii Ii a specific chronic infection 
of the bursae and tendon sheaths of the hand 
and foot 


It is tUjditly more frequci^t among females 
than maJei is most often seen In voung 
adults and involve* the rigjit harwi more than 
rtvico as freguentlv as the left Tuberculosis 
is not often fonnd elsewhere but it is imper 
ative to examioe carefully for other foci, es- 
pecially in the chest Direct ioocuUtioo may 
rarely occur from saftey pars (attendants to 
sanatortums) or bone cpksilei (butchers) 
usually hoTrever there U oo due as to the 


source of the lesion. 

The radial and ulnar bursae of the hand 
are the most frequeody involved, next to 
frequency are the dorsnl tendon sheaths of 
the hand, then the digital sheaths of the to 
dex. mld^ aitd ring fingers and, lasflv the 
tendon sheaths on the foot The radial and 
ulnar bursae are ahnost always Infected to- 
gether but their distal proloogatlans into the 
thumb and little finger may remain free from 
disease The proceu b so rarely bfiatend 
that die presence of such involvement prac- 
ticallv cxdudes tuberculosb. 

The sheaths may be bat sUghtIv thlch 
cned and Injected and contain a moderate 
amount of )^ow serous fluid. More often 
however both parietal and visceral layers 
are thkl and shaggy and the eodased ten- 
dons are gray and Uixteilesa. while in the 
small amount of yellow Sold ore fibrin flake* 
and rice bodtea. There may be ertmsive for 
matkm of granulation tissue with coseatioD 
and destruction, with or withrait rice body 
formatloo As tl» disease progresses the teo- 
dom are invaded in fnlb 75 per cent of the 

S * .ti, serious tendon destruction will be 
and, in some 50 » cent, whole seg 
ments of tendon will be destroyed or so 
badly fragmented M to require reraovai In 
Degfected CM«. tht imociateJ rtrmsora- 
toBO, Wad Mid touKlo-sre imadtid jnd 
coU atecoKJ fon». d** 

a,nger of KcondMy 

' ^ though cOTipr«Kd ond iwoBcn, fa 
01 hodte. found 


in about 50 per ermt of cases are 
shiny grajdsh, 0 %^^ or Idduey-ihaped, fat- 
tened or faceted masses vatytog in Icoji 
from 1 to 15 mrm, and In uumbCT from cue 
or two to many hundreds. They are jsrobiliT 
the result of the mechanical actxn U the * 
moving lendon* oo vilH and fihrin-roermted 
products of Tiecrosis of the tendon 
The disease b djaracterned by the tesSdl- 
ous dex-elopment of a slowly progregkt, ^ 
painful or painless iwelHng o\Tr the rtudOBlc ‘ 
area of the Involved sheaths. In one third of 
the patiesits the swrlfing b pi ect d e d by * 
sensory or functional disturbance, loci ar 
pain, ttoeHug. numbness or priddiDg tmy i 
tions or D\ stiffness in one or more fintm. f 
These premoDltOfy symptoms imk penSsS ; 
for man\ wee k s or months before the actual : 
fsveUing appears A leathery crepitm. as fa i 
traumatic tenosjTiov’itis, may octasiooafly i 
usher in the hibrrculoui process. 

The swelling often appears as a sodden ' 
diffuse edema which responds to heat *od • 
rest oii}> to be replaced later bv the wore ' 
tef«e localhttd, pcrsisteait sweStot ^ ■ 
vohement of radial and olnar Wsae,^ 
swelling bedns at the wrist and ertends 
slowK into paint, wboce It aatr proceed 
doNvn over the volar surfatt# of the tbwM 
tmd little finger With tovotvemeni of uir 
digital sheaths of the toda, middle and 
fingen, the sweDtag first appears o ver th^ 
prarimal phalanx and then eitends 
into the cuWe-sac of the sheath fa 
palm. In coses of long standing, the dis f*w 
spreads beyond the limits cf the sheaHn 
leads to sweHing in the middle pohn g Tp tf* 
thenar space or fascial space* ca the femr^ 
The pain b often quite mild or evTO *»■ 
sent In some patieots a severe baming or 
throbbing pain occurs which 
ward over the eTtTeTnlt> and is facreoso d ^ 
use of the fayrdved ha^ It may occur o<w 
at night ox to the early morning boon 
lead the patient to seek relief b) the 
cation of beat ox cold. After persisting > 
several months or a j'ear the pito 
subside* even though the swelling skjwty 
fncreaset, , 

In the eail> stage* of the disesse, w 
tietrt ha* good use of the part except for 
osiodated pain. Sttfiiiest, wmkoess and d^ 
culty fa dosing the fist soon devdty 
later oo fweflfag interfere* 
with movement and dcstructloo of teooom 
lead* to It* actual loss 
If the disease is allowed to progr^ . 
and Joint destructfon mav render the 
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njeleo and the forraaticm of cold abiccMci the tendon sheath with little or no chance 
Old rcoodarv Infection ma> nccCKifale in Uic overi>ing lUn, Aspiration of the f\velh 
tijmutatkio and threaten the patkmti life ing ^dcldi a doudy seroabrinou* or even 
Tuberodoos teiioj>-no\iliJ produces a full punilcnt fluid 
form nvdllng which In the early stages may The cemunon doml ganglion produces a 
ojt be apparent imfco compared \W(h the tense drcumscribed globoid s^%eUfng on 
Kund Me. Tho swelling at the wrist Is In the dorsum of the wrist, most often on the 
ampletely divided into a proximal and dh radial ifdc, and rarol> reaches greater than 
til half by the transN-erte carpal or dorsal hazelnut size 

carpal UstmenL On the dorsum of the wrist \nnthomalic tumor or \illlnodular syno> 
the several longitndJnal compartments can dlls, of tho tendon sheaths may occaskmatly 
be TTiadp (3ot corresponding to tho dorsal lead to confusion when It occors ns a dif 
teodon sheaths Disease of the digital ihcolhs fuse tumor at the wrist instead of a dreum 
prodoces a swelling resembling spina %'cn scribed smooth nodular s^veIl^og of a finger 
toia. If rice bodies are present thej gh^e It is hm'-ever firmer and more nodular than 
B senntion resembling lead shot hr a leather tcnosvnmdtls and fluctuation Is absent 
bag Bod prodoce a peculiar grating crcjpltus Arborescent lipoma is a rare condition 
Tben die patient is Qshed to mcA-c his fingers In which a fatty branching tumor spreads 
A moderate amount of atrophy of the oiso- throughout the sheath. It grmv'i slowlj and 
ciated musdes occurs. There U Iltdc or no (nsidJcnul) and causes few or no functional 
incTetse in the tempernturc of Uk: part and sMnploms. 

the itfn is nomsol unless cold awcesscs Eitrasyncn.'lal lesions ore rarely confxised 
rinasa or iccoodaiy Infection is present with tubirculous teDos>TKrtdtls. A roentgeno- 
Tohercukios teDosyiYON-itis must be differ gram of the hand and wrist should be made 
tt*fated from other fonns of chronic icno- to determine the presence of bone or jotal 
and from tumors of the tendon involvement 
Aothi. The prognosis ferr tuberculous tenosynovitis 

Qraile traumatic tenosynoNltii, roost Is good. Fe^\ natienls wiB be foimd with 
oa the dorsum of the hand is dlag 0 ctl>^ tuberculosis clse%vbere and unless 
by the history of an acute onset fol grossl> neglected the load proce ss should 
onaewstomed ftrennoui use and Its not threaten life. If the condition is treated 
rcspqgje to ima>obllimtion eariv and properly a primary cur© should be 

Dotirpeciflc tnios>Tio\itis prodaces obtained in tho majority of patients but 
aod gross pathologic picture so repeated operations will b© necessary In a 
°®ay resembling that of tuberculosis that few The fimctional results ore good. In an 
section Is required to mfllce tho occaisional patient, amputation of a digit or 
“^M*is. Bilateral dirooic lenosyncrvitii is an extremity may be necessary 

^orwpecifle. Management should be directed both 

tenosynovitis Is very rare and toward the local lesion and toward the cen 
™y prod^ a d i n i c al, gross and micro- end state of the patient, os emphasized by 
Sn picture so closely resem Adams, Jones, and Marble The treatroent of 

tw of tuheroilosii that the differen choice for the local lesion Is complete surgi- 
b eitreiDely difficult An acute or col excision of aD diseased tissue. If the 
inflanmiatlon may occur In the dlagnosts Is uncertain, the surgeon may 
^TieconMry stage and the syphilitic temporize for a short time with Imnxiblllza 
(jjj chrcaiic gummatous type fa don and heat, but this should not be per 

to The condition is lively listed fa after the diagnosis is made Com- 
fvw ^ rarely painful and causes plete surgical excision is extensivo and time 

symptoms The dlag consuming but if carried out thorongbly 
^ presence of as- justifies the pains taken. The operation Is 
fcd TT t.L.? ”^ ^ positive serum reaction perfonned, \Wth the patient under genera]^ 
to speciBc therapy anesthesia, in a bloo^ess field securediyn^ 

tenosynovitis occurs most means of a blood preiinre apparatus Amro- /' 
srpthrsi ^f~^i ^ metastatic, secondary to a piiate inosioni are made, avoiding as : tot 
th ot DohtSv^ rarely to vagtal as possible mldllne faciiionx and inc5iras s 

and may foUovv instru crossing flexion creases, ar>d great care^ 
•iwxWnir ^ ^ rapidly taken to identifv and Isolate all important 

6er ^ of function- A ten nerves and blood vessels. The tuberculous 

« produced over the course of sheath is opened suid each tendon taken fa 
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Flfurw S4 Detxfli of c v c *^ * tro tio e u t of tabemiloaf Aftirr tbc median 

c*iefDDy i c faacte d, eadi teodoa li taiA to ton cs tn A asd ihr hibcmdon* tlMuei ^rtD0^•ed. Cjto tcc 
be eAe f cto d to renwtT the ^’tocerm] layer ^ Ihe (heath «s In B < Eanavrl. A. Bj Sct^ Gmec. 4 Oh*, vti. ) 


tnm and carefnll> stripped of diseased tb 
sue (Fig. 24) after whidi tbe parietHl par 
tbms of tbe Aeath are esdsed. Fragmented 
and dlsefixed portians of teodoos most be 
reuKn-ed and It may be necessary to repair 
tendon defects b> means of a sotore or 
tendon graft 

Qtlia- le$3 radkal. pnxediires are not to 
be recommend Partial esdrions, simple 
drainage simple Temo\-al of rice bodies and 
Ijijecdon of various roedkarDcnti hare not 
TjTO%*ed soccessfol 

^FoUosring operatfaD, it seems ath-bable to 
r^.-. a ronise of lU e vt u m ycto or streptonrv 
S, and PAS. iln« It i> doubtful ff *1“ 

'^jSd. Ibb coodltfeo. roumbtog . 


•ervrd in fishing hrmis among fisheimeo « 
fish handlers, dwders of poultry c oob s no 
N'eterinaiians •nd In others who come m 
contact with fiA. , 

Tbe sfte of iiioculatioD becomes red ana 
indmated and b tu ns and ftebes in a 
ner »lrr»<Tar to that attending anv ripe 
bacterial inoculation. Few general sMUptoms 
are present ohbough the patient may 
pLtin of and there ma) be a snp^ 

cle>atjoD of temperature. As tbe dise ase 
creases, hmphatic streaks ma\ be 
The lesloD takes on a purplish color^ 
borders became raised papular and 
condition tends to spread, b 
curs, the central portion dears and he^ 
The disease Is selfdimfted and usn^ 
subsides in a few wee ax^ing ^ 
rnimit) to fnrtlw atta Ih* 
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minanl ittBcb may occur and the condition 
nny become chronic. 

fulsToniiu Tilts Infection ktKnvn com- 
mooly os rabbit feNor U a wldcsirrcod dll 
cue, having beei de*<Tibcd In almost all 
OTmtrie* of the \vorld although it bos been 
recogntced only since 1910 The natural 
hihilats of the causative orgonlnn— Pflxlctir 
tSa tviamtis which is carried among wild 
ISe by such vecton os ticks, lice ond deer 
flies-tre tabbtts, squirrels, woodchuda, 
motkitti and wild rats. 

InocpIattoD may and frequently docs €K> 
cm fa the hand in persons who handle and 
dlo wild game. Babbits, and to a lesser 
extent squirrels, have been the louxco of 
motthoroan infections 

The site of inoculation becomes manifest 
fa fran one to six dajT after Injury os a red 
poitele, producing modemto painu There 
may be chills, few headache and general 
tchiDg, such as occurs in many Infections 
The general symptoms nsually last for two 
to diTO weeks subside gradually 

The local lesion, at first apparently sob- 
w^oeaa, becomes larger more Indurated 
®dattaches to the overlying «lfin The in 
incTcaies and tne center of the 
ao^ hraala derwn Into a necrotic core 
•torn wa sloughs emt, leaving a granulat 


Ing ulcer that heals slowly The lymphatia 
leading from the area mav become Inflamed, 
the cpltnxhlcar and axillary ncxles may cn 
largo. There may or nray irot be splenic cn 
largomcnt. 

Some six typos of the disease are de 
scribed depending upon the nrani>cr of the 
original Inoculation and the virulence of the 
infecting strain. The ulccroglandular type Is 
scon on tho hand and upper extremity Other 
types described arc the pulmonic, glandular 
ingestion typhoid and oimloglandulax 

Treatment of tho condition consists first In 
avoidance of contamlnatioo \vlth tho or 
ganisms. General measures of treatment for 
tho condition when It once develops consist 
In bed rest and general supportive treatment 
Before the introduction (rf the antibiotics, 
Posliays scrum was the mainstay In the 
therapy and was remarkably cfflcieiit It has 
been replaced by streptomycin. 

Diagnosis Is made on tho history of ci 
posure pins Identification of the organism 
rroin the secretions and guinea pig inocula 
tiOD The intradermal test of Fosimy Is spe- 
dfle and should be carried out In all sus- 
pected cases. 

Sporo/riMoris S p ofo M c^um fchenekil is 
responsible for this fungus infection which 
is pecullor to the band and foream being 
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•eUoin Kox on any other portion of the 
bodj It Ij a common fimgu5 of plants and 
jhrubbeiy and seems to be particulariy fre- 
quent on roses. A number of ibe patients 
'nhom ha%'e seen have been pricicd b> 
rose thorns. 

The condition starts os a subcntaneous 
nodule several davs or so following in}ury 
(Fig 25) The nodule may reach an Uidb 
or more in diameter before it becomes filed 
to the overlying skin. It produces few symp- 
toms, little pain or tenderoesi and eventually 
breaks down into a dirty uker or sinus tract, 
discharging gummy brown pus Soon the 
lymphatics lading from the area become 
tklckened and cordlike and nodules develop 
along their course The riodules may like 
wise break down as did the original lesion. 
The associated lymph nodes also enlarge 
but seldom actually oreak down. 

The general reason to the disease 1$ re 
markabw slight, the patient Is tkot rick and 
there is little if anv elevation of temperature. 

Diagnosis is made on the rather typical 
findings and is confirmed bv demonstration 
of the organisms In a smear The reaction to 
the agghitinatloD test Is positive 

The disease rvins a slow chronic course 
and tends to be self limited but prolonged. 
Large doses of potossiam Iodide, 60 to 150 
grains a day snoold be administa^ and 
arc Quite helpful 

Milker^ noduJe tmd hah- grarrttlomns of 
barbcTt Injuries to the palm duo to the 
penetration of hair are known to occur In 
association with two occupatioos — miOdng 
and barbering. The mode of penetration of 
hair Is obvious, the eiplanaUon of the 
fbronldty of the process is likewise obviooi 
when one cotulden the make-up of hair The 
Kah- U a scab structure in which the scales 
lie on the surface like shingles on a roof 
The free ends of the scales point awav from 
the distal end of the hair Consequeollv 
when the hair penetrates the pabn, the 
scales act like the barbs on a fishhook, tbe> 
tend to penetrate deeper and deeper but 
ittroction Is hindered ^ the scales. 

These injuries produce chronic tender red 
tiodnks atwi bny draining sinuses in the 
creases at the bases of the fingers and in 
the interdigital clefts. They may become 
flculdy inflamed and require surgical drain- 
age; tbev are cured onlv bv lemov’al of the 
offending hair 

I>JURIES 

iDhirla to the land ac^t for 3! to 50 

STof on »-oood.- 

^t ecoDOoric tapcrtence of the fmod. 


and the fact that all of ns make ocr Ih-fnj 
with our hands the need for ipecU] ttteo- 
bon to wtamds and infections is evident 
The verv fact that the hands are our tooh 
which come into contact with all the objects 
of our daily life subjects them to manv 
hazards. 

Injuries to the hand mav be convenleuffv 
dhitled Into sharp, dean, lacerated wotrodi, 
such as those caused by bnAen glass, knhes 
and tin cans, and crosWg. learlne. laceiut 
ing wounds (Fig. 26) This distinction be- 
tween the “tidv" and the “nntidv" injnria fa 
of consldenible significance insofar u treat 
ment is concerned. In the sharp wounds, the 
damage to the tissues is confined to the 
actual line of division. Tbe tissues theiD- 
sdves arc not devitalized except insofar « 
vascular nipplv mav be Interfered with. 
With crushing and tearing wounds, there fa 
the tissue division as seen in the iharph 
lacerated wounds, but added to this fa the 
eitenshe damage to the tissues which e< 
tends brnruid the area of actual tissue divi- 
sion or aestrucfioiL The significance of thfa 
difference Is reflected in the mannw of beak 
tog of tbe different types of xvtwnds and 
tbe treatment afforded them- 

The rDanagemcmt of acute open wounds rf 
the band is based upon certain princ^Jes f* 
core vv-bich apply to all open tnjuriet. Since 
however many open Injuries of the hand ^ 
often small, and to the uninitiated, sfanpw 
there is a tendency to take too cnsual an^ 
titude and not to afford such injories the 
care they dcinaDd. 

'Tbe care of open wounds of the hand 
pins with first aid and fa not compl eted im tit 
Uio hand and patient have been rval'^ed to 
the greatest degree of function compati bi e 
with the Injun First aid should be simp* 
and confined to measures which prevent 
oodarv contamination of the wound the 
control of bleeding and swelling and the 
insurance of rest of the Injured part 
wound should bo covered at cnee v^th a 
voluminoui compression dressing Kindaceu 
on snugly but ulthout constriction and ■ 
splint should bo applied to put tbe 
digit in the potitlaa of function (Fig. 1 

Control of oleedlng fa often over^tirfsed o 
the detriment of the wound ActoaJ l) 
bleeding fa controlled bv a firm comiresstw 
dressing and elevation of the crtrcmltj^ 
use of a tourniquet shcaJd bo rtttricfed 
those patients In whom comprertion ^ 

DOt work or as a purely temporary measure 

unt0 compression can bo applied- If a 
niquet fa applied. It s -be put 
rectly firmly enoug he W 
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«od left cm tratil the paHcot reaches a place portont Curimulv enough ft usually hap- 
wbere It can be removed under ascplfc tur pens that a natfent ^vllh a tourniquet is 
gfctl co^tkatt. Thu means the patient with brought Into the emergency room \vfth the 
t toomlquct most bo transxxjrtcd at once to a utnind itlU bleeding. As soon as the toumi 
tw Tpftil vitim the tourniquet is removed quet has Ixjcn removed, the bleeding stops, 
Iminediilely The practice of rclcuslng a iiidfcollng that the tourniquet has merel> 
tcnmlqoet from time to time on the four served to obstruct venous return and docs 
WT to the hospital lias resulted In fatal not control arterial inflow 
becMTihages, The danger of shutting off W^ten the patient U brought to the emer 
the Wood rnppl) to the part In the tcniml gone) room for care a hUteny Is seciuod at 

r fa not u great os that of compressing once This history should Include first of nil 
nerves bv the loumfquc^t, which mav the circumstances of the injurv Itself and 
lead to paratvsb from which rocoverry Is then a general hUloiy of the potient This 
ray jlcjw Obvknal) both dangers arc Im latter U of particular importance in patients 
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Fitvf* ST Pint eoedati fa dx tppUcaliOB of 
A rainmmoaf cozrpnsifaD drofuis. wn^rped oo oiof 
ly eoaagh to coctfral hWcIbTg, taS a iplfat to pot 
tlw hcnd at net 


a pemtD ^vho fiutalm a tooth infarv o( tha 
Vnu(^e$ 

The interval following injury is also of 
Importaooe. It 1* known th*l booteTi* »ai- 
deotolly introduced into woondj require i 
certain amount of time to aedimate them- 
lelves to life in human tfajues A certain 
latent period obtains which is asntlV as- 
wmed to be rii to eight bourr, A vfljuod 
teen before tho period of acdtmatizatkm is 
o^TT can be awumed to be roerelj' coo- 
laminated and not infected After this dnK 
has elapsed however one ibould aasuise 
that the svound Is infected The extent cf 
repomtivo surgeny pennlfted in the wDuod 
which la simply contaminated is greater than 
that which may be carried out in a wound 
in which infection has already developed. 

TTie nature of firif aid and any other 
treatroentprevioui to admlsilan is tho irn- 
portanL Tto surgeon h especlaliy inteierted 
In discovering any potsibJe secondary kck 
tamlaation or tajuiy which the woimd might 
have sustained suwsequent to its iucuircoct 
Was the wound exi>o»ed to contamintilan 
from homan sources, eg^ droplet lofecbcn 
from no*e and throat ot patieot, ooJoofcers, 
doctOT or nurtes? Was the wwiad promptly 
covered so as to preveot this cantiurilMttor 
Was the patient taken to an office or €si^ 
where ana treatment started under onstew 
corrtiitionsP Occsuicmally a patient is recehTO 
who has had an attempt at stirrical 
at which time the wound was round to te 


with extensive injuries reqvdrlng operative 
care under a general anexthetic 
The object rf the history Is obviously to 
assist the surgeon to care properly for the 
injury and the patient. The nature of the 
injiuy U of great Importance, since wounds 
doe to sharp objects such as knives and 
g7f« are different from those due to ermb 
ing forces, crushing abrasions and brush 
bnmi- Crushed, abraded and burned tissues 
heal poorly sloughing may occur tf too great 
demands are put on them, while sharply 
lacerated woin^ are frequently amenable 
to extensive primary repair 

It Is essential to find out the degree of in- 
itial contamination of the wjund. Initial coo- 
tamination Is usifflUy oot >yith immedl 
atdY invasive bacteria but there are some 
birtEHces In ^vhlch virulent in^-asive bacteria 
mav be immediately introduced on the trau 
nutbtas *gmt. for Etampte, fa • pr™ 
fa . faeatpockfaR w 

who cuU Hfajrff rrf* « talfo u»«I to cut 


more serious than expected, a dressin g was 
applied and the patient v.'oi sent el^e^vDere 
for treotmenL It is asuall> wise 
under such drcumstances that secoodsiy 
contarainatioti has oocnired and that eitfl>- 
sive repairs, espedafly of tendons, are ca>- 
traindJeated. 

It happens not Infrequently that 
operative procedures ^vll] make 
difficult The injection of a local a«st^ 
may produce an anesthesia whfch ilmtuatfs 
that duo to a sensory nerve diviti^ A 
ductioa of an open dislocation of a Jo™ 
may confuse the examino- who cannot 
the diagnosis even on x ray examloa 
This may be important in open disJ^u^ 
dnee tho reduction mav have carried 
and contaminants Into the jalnt cavitY 
surgeon can never be sure of the ccthUu® 
unoCT which the previous operatic ^ 
carried out and repiln which r^a^ be 
mlsvlible fn a wnuna not previously tamper™ 
with may bo contrainmeated bccau** 
possible contamination , . 

If simple first aid ^nl a cfat. contm 
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tog coir of cwcrinp of the wotmd with q for llic mwlfan and ulnar nerves, but, uhen 
itnilcOTWJlng. the possibilities of focondarv injuries tn\-ol\o the palm and digits, each 
caitomiuation roa) be safelj ruled «it side of cadi digit must bo tested The Indi 

A pn«U history of tlvc patient Is impor Nidiml common digital or lateral digital 
tari If m^-thing more tlian a simple Inccm nerves mn> bo Involved The examiner must 
Bcb h present. The possibllJt^ of compllcn oluu)*! susixxrt the possibility of nerve In 
tiaH dne to diabetes, h)pertcnsion and otlier x’oKfment wdicnmor a \vouDd lies In a lihel) 
pBenl diseases cannot be m'crlookcd location Motor functions of the median 

Enminatloo of the wTnind should be none ma) bo tested by asking the patient 
carried out under aseptic precautions Tlio to rotolc and appose trui thumb to the tip 
mrgeon, hii assistants ond the patient should of the Ultlo finger This tests the Integrity erf 
be TmsVcd. Mouth and nose organisms aro Uic motor branch of the median nerve to 
easily totrodoced bv droplet contamination iho thenar muscles It must bo recalled In 
and, bring aedimatizod, may lend to more this connection that o complete median 
cr l«sj sesiooj infection ncr\'c lesion may be present In the forearm 

The wound Itself should not bo mctldlcd and still the thenar muscles may not be 
»*h at this eanmlnation. Dingrwsis of Its paralyzed because of crossed Innerx-atlan 
citaitiiid Kano Idea as to need for nrepam from the ulnar Tlie motor function erf the 
to for ildn grafting can be secured by ol>* ulnar ncrv'c may bo tested by requesting the 
without poking around In the patient to abduct and adduct the digits This 
w ith probes ai>d forceps. Diagnosis function is r>ever taken over by the median 
ctnoTB and tendon dUdiion is made by test nerxe (Fig 28) 

l^fcr function of the wrist and fingers and By large, the sensory findings arc by 
A ^ ^ ^ "■ound cm-ered- far the most important, since. If the tests arc 

Anffldently iccurato diagnosb of sonsorv carefuUv made and the patient Is cooperative 
dMiion may be secured by touching and Intelligent, the findings are unequlv’O* 
y finger tips gently with a ndsp ad. In children the examination is quite 

. 28) It shcwJd be remem- difficult and conclasloaj as to nerve division 

^ <JtiIy must the examiner test roost often be made on probability 
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Examliuticm for tendon dlvlikra U made 
by testiiig the action of the fingen cgoinit 
ilight rwtftance (Fig. 29) The patient is 
directed to flex eacdt Joint It is sometimes 
dllBcsilt to moke the dlagncsis of nibUmis 
tendon division in the presence of on intact 
profimdoi tendon although ft will usuaOy 
be noted that the initiation of flarios may bo 
sorDe\vhflt delayed. The mefacarpophalan 
geal Joints, being flexed by the Intoronesis and 
lumbrlcal muidei, may act normally even If 
the tendom are divided, provided the o»e- 
dian aitd, particularly the ulnar nerves are 
intact 

It should be remembered that it is possible 
to have a complete nsedlan and ulnar nerve 
division at the \vrist and still have fletioo of 
the digits if the tendons are intact, stnee In 
nervation of the subUmis and profundus mus' 
cles comes from the nerve tnmlj In the fore- 
arm well above the wrist The superfldal 
position of the median nerve at the wrist, 
beneath the pahnaris Jongus teodoo, 
rcttden it susceptible to Injury and. If any 
tendons have been divided at the wrist, ft Is 
fllmoft certain that the median nerve is in- 


examination of the hand should bo 
□mtol out to imy paUont fn whom t. 

the lUshtot OiUUnly 


any hand with a crushing werad thodd 
have a roentgen ray cnunlnatioo, as should 
one w-ith a saw cut or deep laceratica. 

Examination should not stop with the 
hand but a geoeral examination of the 
patient must bo carried out Blood and nrine 
tests are essential esjicciaUy If a general 
anesthetic Is to bo administer^ Jt must tlso 
not bo forgotten that the patient may have 
other wounds which require care and, st 
times those may taVc priority over the 
wound of the hand. 

It is rare for a woimd of the hand to lead 
to suiBciont homorrluige to enmo iboct, 
however this possibility should be lept fe 
mind and. If present or threatening, roea- 
uTCs should bo tnfcen to combat or prevent t 

With the diagnosis made and all other 
necessary factors under control, tho surjeoD 
then proceeds to taJee enro of the wound 
itself This oixrrativo care must be ghni 
andcr strict oixrating room condltlOB, 
whctbei It be a small wound itqniriBg 
slnjple eJeonsiog and dosure or an ctirD* 
sivo wotmd demanding multiple nerve tnd 
tendon repair and reqntrlng two to Bate 
hours of the surgeons tima Tbo luige® 
scrubs and \vean cap, gown and fdost* 
%vhctber he is putting in tivo sotures, 
a small gnift on a finger tip or carrying cot 
open reduction of so'eral fractured met*- 
cajpals Except for brief and small ^ 
oedures a general anesthetic Is preferibfc. 
Tho anesllx^ need not be as de<y as that 
required, for example. In abdominal smBeiT 
since tbe amount of relaxation needed h ad 
to greeL 

operation should bo emried oat ^ 
bloodless field secured by moans of a bkod 
pressure cuil pumped up to 280 tn 300 mm 
Hg. Tbo cuff Is nppll^ ratber 
tbo upper arm which is then elevated W 
u minute or so, and is then rapldlv i°^*^ 
to the desired pressure A bloodless fit* 
has o number of advnntages It enable* d* 
surgeon to identify structures wlikh 
naiiJy wmild bo covered with blood. It 
viates tho necessity for constant time-ct®- 
fuming siwnging and, by reducing spoof' 
tog to a minimum It automatically rechjcf* 
the omoimt of trauma to tho tissues fro* 
coerto gauze. Tbe blood pressure appera^ 
is loft Inflated until tbo initial phases of IW 
opcimtioo have been carried out and w 
dissection has been occcrmpllibed The ciJ 
is tlion dotted After malntaln/ng ipongf 
pressure on the wound for from B'*® 1° 
minutes, tbe wound is exarofoed and »u 
bleeding points arc _ d liff**™ Thb 
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tcttmpbhed, the ann U again clin-ntctl qtkI 
the cuff refnflalcd The operation Is com- 
pirted and a jplint aixl comprc^lon drcsi 
applied before the enff is flnallj 


The fint act In tlw larglcal operation on 
tije woDod conilstj In a morough cleansing 
d the hand and foreann and liven of tlio 
TOmd Itself (Fig. 30) This cleansing is 
earned oat In the operating nxjm umler 
aseptic technique with the IndlNddual udiO is 
diig the a-ashing scrubbed for surgcr\ and 
learing rubber glos’cs. It may bo necessary 
tn laatLetUe the patient before the cleons 
teg fa carried out, although often cleansing 
miv be done before the arvcfthcUc has been 
started. For eatembe wounds It is usually 
prferable to ha\-B the patient asleep. It mas 
be oeceimj to base the blood pressure cun 
Inflated during the s\’ash!ng since this maneu 
'o nu} loosen clots oikI bleeding ma) begin 
agam. 

L*rge cotton pledgets and IfbemI amounts 
u ^ '*'’*ter ore used and the washing 
h dene ts carefollv as the surgeon washes 
™ cwD hands before operation- First, the 
fa covwed and the sldn of the haod 
^forejm acluih'e of the wound Is care^ 
minutes At the 
^of ^ time, the part Is rinsed with 
Tb« the dressings are 
fnm the wound and after the sur 
f^dro fresh gkrvnes and obtains a fresh 
soap and water the uxmnd Itself Is 
«>d genUy %va3bed This b not a 
with brushes but gentle washing 



*re cWtS are* and then t 

£ ^ w»ter under 

p^TTitn !*’*«*» win require foDy ten 
ud 1. M . 

W ■ i-i jL **^ w*to’ bat cereful, actual, ti* 

wwxnd « to tbe toreraSg ajn. 


with well lathered cotton squares whicli are 
frequenth diangcd. After ten minutes, the 
w*ound b tlvorotighl) irrigated with warm 
normal saline sohitkm and the part b read) 
for surgical draping. Under no drcumstonces 
ore antiseptics usctl In the wound and they 
ore not necessary on the siurotinding sldn 
Tlic wound b nD^^ ready for careful study 
and for the first step In surgery which is 
excblon of tissue so badly damaged by the 
trauma that it b certain to become necrotic. 
It b ncn\ that the surgeon first really realizes 
the slMificnncc of the distinction between 
the inarply lacerated and the crushed 
wound In the former with little tissue dam- 
age verv little tissue will require excision 
In the crushing wounds however there will 
be flaps of crushed or brush-burned sldn 
wliich must be excised, and muscle fascia 
and c\en digits so sesercly damaged that 
thev cannot ixu^i\e Wound excisiem b a 
most Important and most difficult procedure. 
Upon its careful performance cviD depend 
the healing of the wound. EicWco must be 
thorough but not recUess all tissue ^vhlc^l 
will not survive b removed and, at thb stage 
of the operation, all tissue vvhJch svlU live 
b relatncdL Considerable experience b re- 
quired to male the decisloD to err on the 
side of conservatism may lead to serious 
wound disturbance and to evon further tissue 
loss from infection To err on the ride of 
radicalism may lead to needless sacrifices of 
structures and exon fingers which could have 
been saved with proper care. 

Each tissue b ta^en in turn and all that 
vviU obviously succumb b sharply excised. 
Probably the greatest difficulty will be ex 
perlenced in the care of the sldn where two 
temptations present themselves. The first 
temptation b to be too conservative, since 
wide oxcbloo of sldn wiH cause great Htffi 
culty in closure The other temptation which 
must be resisted b excessive excision of 
sldn particularly of irregular tabs and flaps 
which do not seem to be of any value, or 
sacrifice of sldn from digits which must bo 
amputated. In sharply lacerated wtnmdi, 
very little ildn excision is re quire d. Often 
It b not necessary to remove any of the «Vtn 
ed^ In crushing injuries, however the 
Jud^ent as to the amount to excise b some 
what difficult The surgeon can get some 
idea as to the desired extent of exebioo 
from a knowledge of the seventv of the in 
Jury Heavy wdghb and crushes, severe 
abrasloni ai>d deglovlng injunes uxuaHy 
leave the sldn not only torn loose from 
underlying and lateral blood supply but so 
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FlgvrtSl Cotia geoenl prtncapki cppl7 to tbe 

ICCTtfcl P of tncuwca OO tlw rrw-Mfc^ 

i>^tbenudlme dwy duoid oot crtas flake omM* 
but ihmU mnHri thorn u clooely u potdbls 
should be r M n it ed to tj to produce dtpe of dio cod 
rabcDteDCDcu ttem to cfv«H« dM opendve eree. The 
leme p etoctpla ipplr to esiUrgeinent of ecddeouU 
wmods which dwold be tneorporeted m well » pc*- 
cfble Into the gnieixl pettero of ideti tTv>(rifr>^ (from 
Sorg, Gjneo. & Obet^ vol 70) 


severely (Umaged that lurvtvul U impos- 
ilbla It ii a real error ttmply to replace thli 
ildru It Is Ulewiso seldom feailbw to at 
tempt to use It later as a free graft since It 
Is not only badly crushed bnt seriously soiled 
and contaminated. One «in often get cnrrw^ 
Idea as to viability of sktn by watdilng the 
return flmv of blood into ft after the blood 
presroro cuff has been released 

Subcutaneous tissue and fascia also re- 
quire removal and Judgment here Is likely 
to bo very dlfflculL Muscle which Is dod- 
cootractlle and gray should be excised. 
Bones, hmvever are sparingly removed. 
Even tiny fragments. If they are connected 
with some connective tissue, are likely to 
furvive and may be molded Into the recon- 
rtructkai of digits and metacaipals that have 
Bern badly damaged. Tendons are not ex 
dsed unless the digits to which they are 
attached have been amputated or reconstruc 
tkn is obviously Impo^le. Nerv« are not 
Molflced, regardless of their conditiaD un- 


less they too are destined fee areas whii 
are already gone or wiH likewise be ucri- 
ficed If nerves are excised, care is to 
divide them high and away from the area of 
trauma so they may retract into healthy tb- 
tue, preferably muscle 

When wound eidslon has been completed, 
only viable tissue should remain so that the 
surgeon can consider then what reconstruc 
tion ho can carry out The wound is care- 
fully surveyed and all structures are iden- 
tified It is wise at times to Insert fine sutures 
into the nerves and tendons to permit easier 
enact and rapid recognition when the time 
comes for repair 

Dedflon as to the permissible amount of 
deep repair Is made on several coniideia- 
tlons "niis concerns largely the matter of 
nerve and tendon repair since fracture re- 
duction and closure of Joints are indicated 
In every patient except those with aireadj- 
developed severe Infection. The surgeon 
must be capable of carrying out this repair 
He must know how to do It He must SiTe 
the potience to carry ft out and the aniit 
ai>ce and equipment to do sa It is not pcs 
clbie to speed up these repoln and unlm > 
surgeon Is willing to spend the time in dofng 
to, be should not undertake surgery of the 
hand. Assistance is necessary Ihese are not 
procedures for a smgeem operating by hhn- 
self in an emergency room. Propa* fantro- 
inenti, fine needles, fine suture material, 
fine forceps and small retractors are needed, 
tince the usual equipment of the general 
operating room Is not suitable for this fine 
surj^ry 

It is never feasible to repair tendons owr 
the site of a fracture since the repaired 
don will surely become adherent to it sot 
the repair bo uselen With badly croiheo 
wounds, tendon repair is likely to prove a 
failure ilnce the tiiiues heel poady and 
adbeslons are sure to develop. 
with badly crushed wounds or extensively 
lacerated ones, the blood supply may be so 
precarious that the in larging inciilan ueces- 
sary to expose tendon stumps may be roorv 
than the tlssuei nan withstand. 

The matter of infection and contamh* 
tion is another Important factor In wwmds 
over fix to eight hours old. It is wiser to 
conclude that one Is dealing \Tlth a 
tiaHy Infected rather timn a contaminated 
wound and only under CTceptional 
stsmcoi Is tendon repair pormlsilbJe- Tm 
site of tendon injury Is also Important ^ 
general, one can do samewhnt more 
so as time limits r oncerned with 
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*WDd 5 of the doaum of the hand Uian \%4th 
these on the \-olar mrfacc Th!^ If l>cca»i5c 
doTfil In\-ol\c tendons lurrotindctl 

brpjratnwn rather than h> f)’nm4al ihcatlo. 
The psiilcncra-wcnxi InHlmij do not rc 
Irtct *3 ftr as do the ihcath-coNTrcd tcmiont 
Bid, hence, it fa not necc«ar\ to make n»cli 
1 wide exposure to focuro retracted stumps 
On the digltJ, careful conildcratlon should 
be ffhen to indications for primary fle\or 
teoMi f u t ur e. OnK under cxceptkmalK 
fnarable circumstanccf fa primary repair 
to be nudertaken and then onl\ b> one svtU 
ikiDed in the art. 

Bepair of the nerv’d ihoidd be carried otil 
it the nrimarv operation in nil but grosslj 
infected woimdi. This loo requires a special 
tochrbqae and fa to be undertaken only l»v 
one abo underitflnds It and onU if proper 
fotnre material fa avallablo. If proper repair 
b not possible, it fa well to tack the nerve 
rads together with a fine suture passing onl) 
the perineurium at the v'erv tip of 
the divided ends. This will prevent retraction 
duraK; beaUrrg. 

tj-pes of wounds are so severe!) con 
tminaled InltfaH) that repair or even do- 
out of the question These indude 
ywaifa inflicted by human teeth and w’ounds 
tnan similarly contaminated such os 


the forgeoo fa conskleTidC the feasi 
of pnmar) nerve and leoaon repair 
is covered with warm compresses 
™ttrm pressure fa applied. The blood pres 
^ ^ ^hen deflated and manual com 
f? maintained for from five to ten 
During this time, the hand first be- 
t^peremic and then this slowly rc- 
trr ^ happens the compretses 

bleeders are cau^t and 
ncxiabsorboble ligatures 
*nn (, ^ control^i, the 

tv devaled for a mtnute or so and 

^®eain tnflated to 280 to 300 mm 
completed 

dw consideration should bo in the 


*®Kemt Tr.1^ niinuu uo ui i 

tjttl ^'dicn excising wounds of tne 

''•hahU flL of the hand may be quite 
tudr hr. I vi^ reconstruction An obvi- 

® f™Tn a valuable 

If dfj- for this purpose. 

tnnW heen decided upon the 

32 ) 

'nil dthongh the order of repaii 

“»■ SwT “Ewn tie individual 

gers must be 
'rhWi ^ to relax the struc 

•^ght to repair the surgeon 


maN lie ot some disadvantage if more deeply 
Mng stnicturcs arc not rciJolrcd first 
Follovvdng whatever deep repair is Indf 
ented the next step consists hi tlio closure 
of the wound Hero again the surgeon fa 
called iiixin to cxcrcfao judgment since. In 
wounds already infected when first seen or 
wounds contaminated initially by virulent 
InvasKo organisms closure at first Instance 
fa not permissible All other wounds, how 
ever arc to lie dosed primarily Lacerations 
and wottnds In which there has been mini 
mol skin loss ma\ be closed by suture When 
it comes to dosurc tlie surgeon will be 
liopm If bo has not sacrificed skin unneces 
surif) but has saved even irregular tags and 
flaps These ma) often be dovetailed into 
each other to sceiuo cover and will often 
servo woll since hand sltin fa best for dosuro 
of the hand (Fig. 33) In instances in which 
digits may require amputation because of 
irreparable damage the sldn of much of the 
digit may often be left attached and drawn 
into the palm or over the dorsum to cover 
defects which would otbenvfae have to be 
covered b) means of grafts 



FlgUT9 32. Tendon repair b carried out with the 
finevt pombfa aonabsoehehle nitnres, the teodoD b 
handled with e vti e m e care to avoid tiauinatlztog the 
delicate tlMoo. 



Flgtm 33 Wound donre bj roture b carried out 
wherever it can be accomplal^ wilhoct The 

dovetaUtog of trregnlar Baps will often aecure ade- 
2 ^^ dofuro with hand ikin, which b ahrayi prefer 
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^igurt 34 When booes, foteti cod taxiant ue 
erpoaed, rotgdoD flgm may be ttaed to cover tbe *rce 
ud tbe bed from «tticb tbe rcititkiD flap ti ralacd ts 
ojvged ^rtth a «plit jrmft 

If the wound cannot be doted by suture, 
feme type of ildn graft If tndlcflted Tbe 
typo of graft uied will dmend upon the bed 
upon which It if to be placed If the bed is 
composed of soft tissues, ft b usually possible 
to liy a split thlcknetf ikln graft over It and 
secure satisfactory healing If raw bone, 
lofati or bare tendons are exposed in tbe 
wound, however it Is not possible to lay free 
skin grafts over the surface. Instead, a flap 
of iWn and subcutaneous tissue carrying in 
Its own blood supply Is Indicated TbU may 
be accomplished tn one of several ways 

If the defect occun on tbe dorsum U the 


The Hand 

band, ft Is often possible to rotate a fls? of 
sldn from the side of tbe defect and bring 
it over tbe bone or tendon. Tbe bed from 
whldi this flap Is raised Is then covered wiflj 
a spilt graft (Fig 114) 

At other times there Is no potrf bflHy of 
bringing a flap in from the side of the 
wound and, fn these Imtancc*, ft is neco- 
sary to raise a flap from tome other part of 
the body usually the abdomen and to place 
the hand imder it (Fig 35) 

Following closure of the wound, tbe hTri 
or part Is placed In a voluminous comfiTs- 
slon dressing on a splint in the posltljii of 
function (Fig 38) If only one Is in- 
lured, only that digit is immobiHiea, tf sev 
end Angela ore involved, the entire hand Is 
put at rest under a compressloo dressing In 
the functional or grasping position. Care is 
loLen to beep the ^gers separated by gauze 
so that mocerarion does not occur wh^ skin 
surface lies against skin nnface. 

The compressloo dre ssin g helps to reduce 
the s^velling which alwavs accompanies in- 
jury and which Is such a factor in the luhse- 
queot stiffT>«a which may occur Comptw- 
slon Kkmvise helps to ccetrol the capflUrr 
oozing which, if unchecked, may teporrt 
appo^ surfaces despite every effort at ade- 
quate hcmoftBils at tbe time of openAon. 
Compr ess ion obliterates dea»d ipeccs and 
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FJffnOe A \otmnJDOui comprc’^Ntin drrttlnji h 
ochl b iQ phna of tar^jcrs d the huxL Wlvn U b 
(lesbUetoonn' tho «hole rood, tt b int at mt oo a 
^ftat (I) b the poaSlon of funetkm (2) the fifteen 
w *pmted by Buffed gmze (3) and a U^sr 
wnrt cf mffienl dumiu g b l«td cnTT the hand (4 
■d 3) TTiti b then bao^^ed on firmly and e\ei^ 
ithxa peodneina cottstrlction {6 and ) 


bckitu 4ie tinue* hito correct rclatiomhin 
under Domal teiulon Tbo drcsjlng will 
™bcJd fractured bone* (q poriHoo a 
■ttore espedaDj ^•aluablo In the severe 
ffrahtt in whicb the jurgeon moldj the bond 
to theporitioo of fuTKtkm over a suitable 
Toe dresstog U applied before the 
prosure cuff is finally released so that 
a* hand b not engorged with blood In the 
hvperemla which follows tpbyg 
®®*win‘eter release. 

AmpatatHrtu. Preservation of 
KDgth of dlgto Is Important In preserv 
^ runctiOD of the hand. A common injury 
tn^putatkin of a segment from the bp 
Since it b rtot possible to dose 
wwmds b) suture, a common temptn 
^Is to amputate the bone higher up in 
Thk to cos’er over the Up 

a good stump but irecessltales 
™ length. The preferred procedure 
^0 cover the amputated tip wi^ a spill 
®toiea skin graft takro usually from the 



\-olor lurfocc of tlw forearm (Fig. 37) a 
procedure wlticli can bo done \vllh the pa 
llent under local anesthesia and Nvithout 
special cqnlpTTrcnL 

Abrasive Hums of the Hand. These in 
furies arc frequently duo to a worker catch- 
ing his Iraixl in a pulley belt or to falls from 
moving vehicles Areas of sldn usually from 
Ore donum, nro eltlvcr completely removed 
or so badi) crushed and affected by heat that 
tlio) cannot survivT? Such ureas should be 
immediately excised ami replaced at once 
with spilt grafts (Fig. 38) 

ExtcnuvT Crushing Injuries. These pre 
sent some of the most difficult surgical prob- 
lems At first glamx: many of these vvoimds 
look as If nothing could bo done in the way 
of repair and if a pessimistic attitude Is os- 
sum^ needless sacrifice of tissue may result 
It Is frcqucntlj not possible to assess these 
injuries imtil the hand has been cleansed and 
after oil nonvlable tissue has been excised. 
Great care Is taken In this excision to leave 
all viable tissue even though it may appear 
that much of It will be useless eventually 
When complete excWon has been acconv 
pllsbed, the surgeon then reviews what is left 
and tries to fosldon from the viable remnants 
os functional a hand as the tissues left by the 
trauma will permit 

The approach to the problem is to restore 
function, not appearance To make the de- 
cision on function the surgeon must under 
stand what the functions of the hand are 
Decision In such cases must be made on the 
basis of the most essential or primary func- 
tions The finer functions and motions mav 
eventually be restored, but, in cases of this 
type effort is first made to restore the basic 
ones of sensation, grasp and pinch. 

If these principles are followed In the 
crushing injuries It foDowi that In all 
Instances nerve repair should be carried out, 
since a hand with^t sensation is almost use- 
less Hestoratlon of grasp and pinch may 
seem hopeless, especial!) In the presciK» of 
multiple tendon injuries which most await 
secondary reiiair Loss of iltin may be exten- 
slvo and repairs of tendons must await not 
otJv healing of the wound, but also tbo ap- 
plication of e pedlcled flap under which ten 
don repair may be safely undertaken Mul 
Hplo fractures and loss of bone and digits 
may leave a poor framework and little to wort 
with However the surgeon need only re- 
member that molding the hand or its rem- 
nants into the position of function will give 
the port the chance of function This 
molding will bring fractures into alignment 
and df^ts or their remnants into the grasp- 
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Ing po*ttlon. With the haod brought into ihii 
poxitfan, the curgeOD ^vilj be able to vinuUze 
the fuD^onol posxibllitlet of the remnants 
and can otflize flaps to the best advantage. 
If no more tK«n clomre can be accompUsbed 
with fracture* redaced and the band to the 
poritloo of function, a great step will have 
been echiovod. 

i^tcr flaps of skin may be applied to re- 
place skin grafts and to make a suitable bed 
for tendon repair If sncii are needed, a band 
to the pofltloD of function makes ^e best 
po*ilble starting point 

Tendon Injurte*. Repair of divided or 
ruptured tendons of the hand is based upon 
a knowledge of tendon bealtag, an appro- 
ciatkni of the delicate structure of the tissues 
to be deah with and a wfllingness to foIW 
a strict and caueful technique in hairdling 
these tissue*. It is not a question of simply 
oboinfag of to tendon or ten 

dro to boot TbU wffl occur quite retdily if 
Ibae rtrucftue. are tept In coutart for . nif 
aciently long ttoe. It f 
union where ft 

Jong the reiMfate of the coniie It I, a 


roaHes of obtaining primary reactioolesi 
healing at aO stages of surgeiy of malnt^ 
tog mobility of joints vimlai stiffen ’irnb 
rapidity when they are kept immobfJ®- 
a matter of kno\vlng wbm to start 
and bo^v and when to encoura^ acthe sod 
purposeful use— when to permit full 
tion. The surgeon must contlnuflUy watch, 
enconrage and, if necessary chastise hb p 
tients. He must not permit his own pattcoce 
to be worn down to the process . 

^Vhen severed tendons are first bfropi 
together or when tendons are sutured to 
bone, a definite henltog process begins which 
may conveniently be divided into 
phases (Figs. 39 and .40) The first, or ttoda- 
Uve phay. of union is characterized 
outpouring of body fluids at the site of 
This exudate soon coagulates into fibrin wh^ 
glues the ends of the tendons togetiwJj^u^ 
wealdy so that they can be separaro by 
\*eiy sn^t puIL Soon, however this fibrinous 
are* Is infiltrated bv fibroblasts wi^ co^ 
from various sources, more espedafi) «t ^ 
onset by fibroblasts from the surrtnm^g 
tissues arid ibealh elements of the tew®®- 
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nia fibroblniUc imkm formi the iccoml 
pioie of repair and while It ii much itmngcr 
than tbo flWnouj phAJC, It is still quite weak 
tad reacts to motion bv bceomlng more and 
mere prolific and mnv pnxluco hca\-> callus 
ahiA m*> bo polpabla ObNdousK If such 
alias Itei near to bone or fibrous tissue It 
tiD becccne adherent to It and tbo lubsc- 
qaent gliding of the tendon Is scrlomly 
jeopardhed or e%-en complctclj nrcN'cnlcd 
Teward the end of the third week, tlic ten 
dee caDui begins to soften up about the ten 
den, srhlle that part wlilcli lies Iretween tlie 
trudoo ends berome more dense otkI ergon 
tied. Its cells and collagen fibers tend to lino 
cp ia the direction of tendon pulL Toward 
the end of the third week, the union has be- 
come quite strong and wdll witlistand a folr 
IbD sritboQt rupturing. Ir>dced it would 
stem at this of the healing process 

sane motion is helpful and tends to lead to 
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strengthening of the union The final phase 
of hcollng begins at this time and is loicnvn 
as matumtlon. At the start motion and use 
must I»c restricted for a \vcck or ten days and 
imsbabU strenuous use and sudden forceful 
tendons are l>cst avTiIdwl vmtil the end of the 
fifth or sWli week after repair Maturation 
huts for many weeks or months until the site 
of imlon has become os strong os or stronger 
than the normal tendon. It is always possible 
to detect the site of union, or the tendon 
graft which has been put In since the t>c%v 
tcmion nc\cr regains entirely the glossy 
sheen of the normal tendon Microscopically 
however little diileience between them may 
be detected 

ndaxation of the sutured tendon is neces- 
sary to prevent separation of the tendon 
ends during the early stages of repair since 
the union at this time is weak and easily 
separated During the second ten day's 
following suture strenuous use wlH lead 
to separallon while even rofld motion with 
out much force may lead to increase In the 
size of the tendon callus and Its consequent 
firm adherence to the surrcaindlng tissuei. 
Hence following tendon repair the parts are 
splinted in reloxadoo for a period of three 
weeks (Fig. 41) pennittiDg no motion of 
any sort until the of that time. In case of 
the flexor tendons the Nvrist Is held flexed at 
about 30 degrees and the involved fingers in 
what would approximate the position of 
function, LCn sli^tly flexed, more so at the 



Tigure^O nf tenriV 

ilm tf lli of mtured tendom fofloM.’tiig roturo. ^Vhen 
fint ■ntuied, the tertclaoj are bdd tofctber by the 
sotuies only IIowoveT rery fooa the tendon end* 
Miften m the proce«* of repair end the mtore* tend to 
pull a<it. Uokn during thli phase is dae only to fibrh 
Doos erodate. Not until the teTeiith day whtt flbroo* 
pioltfentlon ha* started, has the Hn* of ap- 

proached in terttfle strength that eqnal to the bolding 
power cf suture* tlooe. Fitm th«i on, a gradual in- 
crease In strength ocam and by nlvtcorth to 
twenty-flm day is sufRdent to p e im it rome actfro but 
gnarded use. Thereafter loaease in strength, as a 
procat of matnrmtkai, coutinua over a period of 
many months. 
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Fl^m41 FtHtmiof wiAun d Aif Eaxx t^oiam, Ftaor Followfaf jctnir rf lie «aiawT to- 
tbe hand u g Jlu t w ? fa tr^ayn so m fa rrLn tht dcd, Kmd li iplinted fa dfrtiim for tiif* ts 
*itinT Inn? fw a penod c# tlffre wwti. few WTfia. 


rDetacarpophalangeal joints ftian at the inter 
phabmgtal joints. \t the end of three sreeLs, 
the wrist is kept flexed cm a splint and tt* 
fingers are prmided wth check, rems which 
permit flexion bnt piesoit more |n$t 

shgit extension. This small sphnt and tfie 
cb^ reins are worn for a week to ten dax-x 
dnmig which time the patient is permitted 
to flo; the dicits and mobihze them acthTh 
\fter about ten davs of thu restricted mo* 
Hop, the splint is roihjved dtireh and the 
patient Is peimitted and en coura ged to use 
his hand in Im dailc hfe acth-ities. Streouoos 
daties are bowero- not p er mi t t e d far an- 
other coople of weeks. When dressings and 
splints ha\T been remo^^ the patient is 
instmeted in “daih soaks.' These are no* fast 
soakmg of the hand in warm water bat con- 
sist in warm soapv hand washes, ostne a 
(doth or simph washing one hand agamst the 
other far four to five mmntes. four to fix-e 
rimes dailx Both hands are washed smee It 
IS the motion of the fingers and intrinsic mas- 
des of the band which act cm the \essels to 
pump the blood thioaidi the tmoes and op- 
waiti into the foreaim x-eins. It must be 
to the patient that perfunctorr 
flattering of the fingers and waxing ihm in 
the air is not accomplishing anvthing. The 
patient is told to fed the flexor rrmsdes of 
his forearm and to make them hard b\ con- 


tracting them foreefnllv 

Splinting fallowing repair of exte usm ten- 
dons (Fig. 42) Is, of coarse fast theopposHe 
of that for flexor tendons. In this instance 
the xvnst u dorriflezed abcait 40 degrees and 
the fingers are extended- Howe^■e^ one must 
avdd bolding the metacarpophalangeal faint 
ont to compWe ISfrdcgree extenden. since 
this lomt stffieos quickh at complrte ^e^ 
rioo OT bx-pereriensioa a^ cenrection Is dif 

EcolL -n-r 


rolinted in ISO degrees of extension tmlesi 
the tsidon dhision has occnned on the dtgS 
Itself te., ON-er the phalanges. In case of ^ 
thnmb the digit b abdacted and nsmlfa 
extended fnDx 

ImmohiHzation cf the extensor tendoni b 
earned out somewhat kmcer than is taunobi- 
kbatwn cf the flexars-osuallr three and a half 
to four weeks for complete nnzDcbiBaticn 
and then another week wSh restricted do- 
tiOQ. FoDowmg ihn. the paPent b fitted wtii 
a padded splmt with rtiaps which be weans 
at nltit for a few xreeb. The nfdit sftet b 
oece ssa rr for the extensor tendoiB since the 
constant fleiioii, often strong, which occtus 
during sleep mav lead to stietilfliig of flie 
site of muoD and loss of a certain amcmit cf 
extension. 

finpmre of ihe Extensor Polhcis Lougo* 
Tendon. Rapture of this tendon was df- 
sorfbed manx vears ago as dnimnKTS pilw 
since it was seoi so b^oentlv in Jiuji ' i m esi 
m the German armv kfter xeais of dunn- 
ming. these men woold snddenh lose far 
power erf extensKD of a thnmK Tbe coodi- 
two would ceme on paiolessh bnt ctxn- 
pleteix and no amoant of consaxat^ 
theiBpx wooW core ft. It was assnmed ^ 
some time that ft was an isolited parah'sl* 
of the extensor poIBcls lougns muscle of 
known cause HowexTs xrben some boM 
surgeon cut down on one cf the tendens. ft 
was dacoxTTed that the condition was ^ 
tuaDx a rup t m e of the tendon in an area ri 
attritian along that part of the tendon whiCT 
moved back and foi^ o\tt the kwer end rt 
the ladfns. obliqueh transx'erse auOD the 
xvrixt and finallv distalh to the thumb. 4pe 
seems to be of some significance in the 
x'elopment of spootaneoas rupture siocr w 
cfnrnlaticni of the tendon becomes less as toe 
tendon ages. 
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Similar rupture of tbb tcmlon It teen infro- 
qocnrt) foDmWng Colics fracture It comes 
CD inddeolv fn the tccoTKl or third u*ccL and 
BtboQcht to be due to irritative damnRc to 
die tendoc as it poacs over the site of froc- 
hire It b a cOfxHtJon inherent in live fructuro 
tod has nothing to do with IIhj retluction or 
rMnipulatloiL It may oectir In instances In 
ihich reduction is p<nlcct and has been ac 
(nuftohed with little trauma. 

The findings arc perfectly typical of lost 
of fimction of the extensor jwHcis lonpii 
tendoD (Fig. 43) The Uunno droops for 
imd in flcikn at the mctacarponlialongcal 
ind interphaJangetd Joints onci tnc patient 
b mable to dt^ it Although the extensor 
irevis and abductor longus oro functioning, 
the great signifienneo of the extensor pollfcis 
Iwgm In ill motions haxing to do uith ei 
tottioo tad abduction Is dearly revealed in 
ftib injury \Vhen there Is doubt as to the 
<hagK*it, the crucdal test is extensiem of the 
toll phatmx, which Is not possible in loss 
of the ertensor Icngux. 

Trettraeot of the condition is opcrnltve. 
M tnwmt of splinting v.-fll restore fvmction 
of the tendon is seldom possible or 
•'lohie. The ends are degenerated and re 
P« fa tapoaible. It is quite possible to 


insert a tendon graft between the distal 
stump at the Imisc of the metacarpal thread 
it tlirougl) the proper tunnel and then attach 
It to the nratlmal stump IIo%vcver this Is a 
formklable procedure. Tho proximal stump is 
difficult to And and requires an exteirilve 
dissection in tho forcanru Besides these dls- 
ndviintagcs, tho tendon graft would have to 
rttn througli a tortuous tunnel with rigid 
walls and stands a good chance of being 
stuck tlicrcln 

A nroccdure wliich fortuimtely works out 
U'oll iMJcnuse of ovallabillty of tendons is that 
of tendon transference There ore hvo radial 
extensors to the wrist, either one of which 
con be detached and transferred to tho distal 
stump of the extensor polllcis longus In 
S4mie patients, hmvever this transfer has 
been followed by a spastic conditiem of the 
tliumb in which attempts at flexion are ac- 
companied by extensor spasm This was 
assumed to be duo to differences in eicux 
sion of tlie two tendons, and such a differ 
cnoc does ctist The extensor polllcis longus 
has an excurrian of 55 to 6.0 cm. the exten 
SOT carpi rudioUs brevis and longus, 35 to 
4 0 cm Consequently another double e.Tten 
lor supply has lately been utilized, namely 
the extensor indJ(^ proprius. Curioiuly 



Thunr 



Zni Ketacarpal 


.Tend Ext Carpi 
Rad. Bx^ 

'Ext Ind Propr 
. Liaterts Tubercle 


•Ext IbLL Lon,<^ 


roptoro of tho exteoiar pollldi Icmgos teadoQ ocenn occtstaoillr fcdijwtng GoOes 
•Ottv* of P tliDe iecQ frequent^ tn dnunmors In tfao Gmn*n army and wmi djown to bo due to 
1. ^ repetittro tra um a. B, Tho comply* couue tho trrteiuor poUkii looguj 

** t ^ tendon to damam at ttraa of CoDa fractnie and alao lHuirate* the dlfEfcnltia 

foDowto, tojoiT 

The cloae relaCkxuhlp of the extenm lodkls i tf o paJm to the 
****! tramfer a feaiihle Kjiatfoo to tho probiem (Kaplan, E. B.. Ftiijctkmal ami 

^*^'‘rJjf.tho Har aL J B. lippincott Comp an y) 
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enough, although this tendon has an eicur 
skm of 3.0 cm. or lets, it teems to function 
satisfactoril) 

After-care for tendon transfereoce con- 
sists in splinting of the thumb in the positiOD 
of abduction and extension for three wTehs, 
then appUcatiOQ of a rcmo\-able splint which 
the ratfent takes off for a feir hours a dai 
for me next two weeks and wean at night 
for another two weeks. An\ sigoroui use of 
the thumb is prohibited for at least six 
weeks. 

Baseball Finger (Drop Phalangette* Mai 
let Finger) The insertion of the extensor 
tendon mto the hose of the distal phalanx 
of the finger ts extrerDelp thin and is fte- 
qnently tom when the extended tip fa 
forcibh flexed. This is seen etpedallt m 
baseball pla>*en when a ball lands on the 
tip of an outstretched finger and fleres ft 
acutel) (Hg. -4-1) One of tivo things mat 
happen— the tendon tears across, usmJlt at 
the !e\Tl of the joint, or an at-ulsion fracture 
occurs with the bone of insertion fracturing 
with the tmll of the tendon. It fa wise, there- 
fore in tnese drcumstances to secure i rat 
films to detennlne if thwe has been a frac- 
ture. 

The defonnltt resulting from the in|urt Is 
quite ttpical and unmistakable Tbe distal 
phalanx drops forward m flexion and cannot 
be aettvel} ertended, producing a dr oppe d 
finger tip It can be pushed l:ack into ex 
tension but drops down imrrtedlateK to an 
angle of 125 degrees or less as soon os re- 
leased. The finger flexes normalh but when 
tbe active flciian ceases, tbe finger comes 
back to about 125 degrees. Thb most not 
be confused with actite extenskm, it b 
simply the angle which the tip assumes at 


Treatment of tbe cooditioo v*aries with the 
pathologic condition present with tbe proba 
He extent of the darnage and with the time 
elapsed since the infmy ^^3len there has 
bora avulsion of tbe tendon with a chip of 
bone from the phalanx, healing will often 
occur satfafactcuuv following splinting of the 
finger in extension, with the distal phalanx 
In m'perextmxioii. This must be maintained 
for at least fiv'o weeks and the patient will 
have to wear a splint at night for several 
%veeks longer 

Foe rupture of tbe tendon wlthmil bone 
HTjnm, ipUnHiig IJ bfa'visc often mcctn 

ful, espodnni if tl' 

Sot tbo Infmy 

St continnomlv for . period of fit-o 
Stl night for . fuitber trro to three rrreta. 



Figvrt 44 BawboS, or malWt. Ensrr li a dm- 
trrbtlc deformity doe to luutoi f cv cvnldcn J tV 
c U craoi tnserbcai into tbe base at dsul rtulim. 


Tbe tendon bmls quite lapldh- however fi 
b tissue-paper thin at the rte of rupture and 
tbe thin caDus stretdies easih so that even 
though a full exfensloBi nuj be present eodr 
the tip win droop later It is somctiuwi dffi* 
cuh to prevent a certain aroounl of dropped 
tip ev-en under the best of conditiaos. Opera* 
tire repair in the earlj case Is of sane ad- 
vantage since it pennlts the soigwo to 
lenwve bits of capsule and tendon from the 
joint cavitv which ma\ have fallen Into ft. 
Tbe period of bnmobHizatioD folDowinc cp- 
erathe repair most be fust as long as after 
simple splinting 

^\’ben tbe canditioo fa seen late an cpro 
repair maj be neceisarv since the gap be- 
tween the tcan ends of tbe tenden fifls op 
qukkh with callus and splinting in exten- 
sion cannot be expected to shorten this cal- 
Jus. Tbe cppen procedure consists in leodoo 
shortening or rather callus ihorteniDC, sfartc 
the dbtnl stump Is short and thin. The caDus 
b divided obllquel) in a longitudinal faihk® 
and then with the finger in maifninm ex 
tension, the two flaps ore crveilapped 
tacked together with a few fine sutures. The 
essential step is to maintain the hvperextew 
lioo since the sutures themsehn serve little 
function after the first dav In fact, the 
of aD tendon repair fa the maintenance « 
relaxation and, in this jiarticular faistanw 
the importance of this b markedly empha* 
sized. At times. It ma\ seem indicated to pat 
a tendon graft into the digit to secure mow 
stable union. 

After-care following operation fa ^ 
os the treatment of the acute fnfnrj 
continuous uninterrupted extensKO «tbe 
finger for a minimum < r weeks and • 
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Ijllnt II night for a further Uvo to three 

Bunooliolc DulocBtlon. Tliii descriptive 
term applies actimlly to tlw t>'picQl dcformlt) 
fcJlowiDg the dh-iskm of the central slip of 
tk extensor mualk Just dfstnl to IIhj proxl 
ndlnteipimkngeQl joint (Fig. 45) In order 
to andeTstand the deformity produced by 
tins dh-Irion and to ralkmalkc Its treatment 
ft is necemry to understand the anatomic 
snangement obtaining ^vith regard to tho 
insertion of tl>e extensor tendons on the 

The common and proper cxtensori of the 
fada, middle, ring and little fingers originate 
ia the foreonn and after poising through 
their hmru»k on the dorsum of the uTUt 
reach the regloo of the metacarpophalangeal 
jefcts. Here they pass m’cr tho joint capsule 
slticliing to It to greater or lesser extent 
Certain of die fibers attach to the base of the 
frcrdmal phalanx where tboj serve as exten 
*« of the joint The copsule arid these ten 
den ilfpi foTO what is known os the extensor 
^ Approaching the cuff from the sides, 
ttd bet'sem the metacaixKd head*, are the 

A 


r — 




B 

ttlfTvfc-- ^ ^ DMrtcm d the cmtral dip of tht 
^ B drfarmitj 

daioc*tic«i. The prtrdmi] toto 
** tod dvj dlital tnlerphelsn 

byp«ate«i<d. B, Dbfrm »dep6»3 fren 
t**) (r.^ ™ mecfacillm d WtrmhnU. 

^ K-plan, E. B 1 FoDciW .» 
of the iutnd J B Upptttott Com 


tendons of tho lumbrical and Intcrosscus 
muscles which form tho lo-cnllcd lateral 
slips of the extensor aponeurosis. These slips 
hm\'cvcr become attached to the central slip 
or dint portion of tho extensor aponeurosis 
coming from the common extensor tendons, 
distal to tho metacarpophalangeal Joint, pass 
Ing along tho side of the proximal phalanx 
and proximal intcrphalangeal Joint to reach 
tho dorsum of the finger These lateral slips 
come together Just distal to the proximal 
InlcTphalangeal Joint otkI then proceed as a 
single band dlst^y to Insert In tho base of 
tho distal phalanx. The centra] slip in the 
meantime has inserted into tho base of the 
middle phalanx where the majority of its 
fibers stop 

This arnmgomcnt accounts for the fact 
that the lumbrical muscles and Inlcrosieui 
muscles act as fiexori of the metacaipopha 
longcal joint and extend tho interphalangcal 
joints. It also accoimti for the fact that the 
central slips coining from the common and 
proper extensors extend the metacaipopha 
iangeai and prtxrimal interphalangcal Joints 
but do not extend the distal interphalangeol 
Joint unless the whole ertensor e^ianricn is 

S ut under tension by flexion of the ^v^I5t and 
exlon of the metacarpophalangeal Joints 
When the central slip ^ the extensor opo- 
nenrosis has been divided, the proximal 
tnterphalangeal joint drops down into flexion 
and the extensor communis pnlls upwnrd or 
retracts At the same time, the lateral slips 
become tense and hence they exert pull on 
the distal phalanx and draw this joint Into 
eortenslon At the same time with the central 
slip divided, the lateral slips tend to dii 
k>mtc forward, thus accentuating the flexion 
of the pn mi mal interphalangcal joint which 
then projects dorially between tne slips A 
typical deformity is thus produced. The 
proximal interphalangeal joint teixli to be- 
come more and more acutely flexed and tho 
distal jomt goes into more and more exten- 
lioD and eventually becomes bypcreitended. 
This deformity is called buttonhole dlsloca 
tion since the joint, while not actually dis- 
located, projects dorially between the lateral 
slips of the extensor aponeurosis. 

This deformity ocean usually from an 
open division of the central slip across the 
dorsum of the pjorlmal intcrphalangeal joint 
Repair of this Injury entails repair of the 
divided tendon, which is not as timplo as it 
sounds since tho situation is usually not seen 
early and contracture has already occurred. 
It Is usually necessary to bring the lateral 
sups forward as wcD as to repair the central 
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ilip For this procedore, tendon graftj are 
often oecemrv 

It is •ometimes possible in the early case 
to secme radsfactoiy bealing by ipUnting of 
the proximal Interprolangeal J^t In erten 
skm with a splint wiiich permits some Sedon 
of the distal interphalangeal fotnt If a pa 
tient is seen Ute, this same splinting should 
be carried orrt to correct the deformity be- 
fore operatioiL In some Instances, even when 
tbe patient Is seen Ute thit splinting may 
correct the conditloo 

Ruptoie of the Flexor Tendons. Flexor 
tendons rarely rupture In certain types of 
Injoncs, the tendon may pull ont along with 
a digit, tearing through at the mnsculotendi 
nous {nnetion. Rarely a fleror profundus will 
rupture throng the insertioo into the distal 
phalanx Wbra It does so it win retract 
variable distances up tbe sbeatb, often re- 
stricted by tbe vmcula. Symptoms are those 
one would expect from loss of tbe proper 
flexor of the distal phalanx Repair osnaDy 
entails a teiKlon graft since, exc^ In early 
cases, it \vill be impossible to bring the 
st ump distaHy and rehisert It Into tbe distal 
phalanx. 

Grease-Gun Injuries. These injuries are 
purely a prodnet of the machine a g A , al 
thon^ similar lesions pathologically were 
produced in tbe earl> dap of cosmetic sot 
gery by tbe introducdoo of paraffin for tbe 
rounding out of contours tjad the building op 
of noses and breasts. Similar pathologic 
tinnon ^vere caused, hi the old Russian and 
German armies by recruits seeking to avoid 
milltmry service bv the injection of various 
oils to cause tumoss. Occarionallv the Injec 
tion of medicaments In oil, especially if 
given subcutaneously will lend to tumors 
(oleomas) 

Grease from such guns, with small oonlo 
opening and \-ery high pressure may pene- 
trate the tissues leaving little or no of 
tbeir entrance. The grease under great pres- 
iTire is forced into tbe tissues, fiJIing aD 


spaces with an Irritant foreign material If 
the grease enters the tendon sheaths, they 
are completely filled- 

Tbe nnioedlale reaction Is a severe Infiaov 
njatory process associated with moderate 
pflfn Snbsequently the wound of entrance 
may open and a purulent greasy discharge 
develops. Later on a bard. Abiotic sarcoma 
Iftc nttU fonm fp lb* 

.nd nay l«d to complrtc dismbl^ of tbo 
~rt. The tumor teodj to grow ,\awh 

^t .t tbe rint. It m.) become ro. \Vben 


first seen efforts should be made to remove 
as much grease as possible by adequate fai- 
dxloos, which should be left open to djifai 
grease which will stiH soak out on the dress- 
ings If seen later when hmaor focmatkn b»i 
occurred, extensive excHsIon Ii often called 
for and various plastic procedures mtj be 
needed to recocstnict the bivTid. 

BURNS 

^Vhile tbe principles of care are the emvt 
wherever a bnm may occur there are certsin 
special features In burns of the bantl whkh 
require emphasis 

It cannot be stressed too strtai^ thst, 
from tbe very start of care. It Is Imp a rtin t to 
place the hand In the positlan of fonetko 
and maintain It on a splhit under a co mp Tts- 
skn dressing rmtil healing has been secured. 
The hand goes so easily Into a vlckras posi- 
tion If great precautions are not taken to pre- 
vent it that tbia must be a constant care of 
tbe surgeon attending a patient with t 
burned band. A compression dressing is of 
Importance for although this does not esy 
tirely prevent the formatioD of swelling and 
edema. It does teiid to minimise It of 
the sttffneas of the hand whkb occurs after 
bums is doe to the organlzatioc of the exo- 
date which comes with bums If this emdste 
con be reduced in amount and, if the bcod 
can be kept in tbe position of fnnetion, moch 
of tbe disability follawing bums will be 
avoided 

A good result foUovring care of a Iraned 
hand depends on securing early healing The 
longer slonghs are allowed to remain and the 
looger raw surfaces ore aHowed to stay opd. 
the greater wifi be tbe scar 

Many deep second degree bums of tbe 
band become converted into third degree 
bums by Infection. Hence every means pos- 
sible sbwld be taken to prevent the develop- 
ment of infection. 

Bums of tbe dorsum of tbe hand espe dsm^ 
even if not full thickness, tend to with 
thick keloid scon which contract and farm an 
armor Hke covering which seriously inter 
feres with function- 

FuH thickness bums of the hand shou ld be 
excised earlv and the raw surface coverw 
with split grafts. These grsfts wiD seMoni be 
tbe de^tive cover for these areas, probably 
because it is not possible to carry out a 
plete eiclrion in depth and In extent of tw 
oum. However they will secu r e eariv beal- 
tng and wlU minimJio deep scarring Later 
oo ft -will be possible to excise these areas 
and appl) more sidtsble ^ 
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Doml buna of tlw linixl cspcdall) \%lieii 
the fagen arc affected lend to expose IIjo 
leodooj tnd the intcrpliflhngcal Joints espe- 
dillv the prtnlmal Jolnli, ThU unfortunato 
ctcdttloQ ma) remit when the bum origi 
Dilly potaps deep fccoixl, becomes con 
\erted Into thlnl degree or full thiclmcss 1cm 
from infection. It is therefore cspcctallv Im 
portwrt to get rid of slough or dcitroN’ed 
jiaa as corlj as pcasiblc nt>d to vccuro 
heaHog. 

MalntnuiDco of the poslticm of function is 
not as easy to accompltsh ns It ma> seem wdicn 
deep buna and massive dcstructicm arc pres 
H*. It fa, hoN\‘e%‘eT not cmcruglr to keep tl»e 
band fa the position of function Unless iho 
Krgeoo also secures early coverage simply 
tplbtfag the hartd is of no avail since tho 
aw sorfacei pile up granulations and tho scar 
beccroes thJow and more contractile. 

Farther care of the deep destructive bum 
loa of tendons. Joint fusions and severe 
c®tracttirei centrists in tho provision erf ode 
qtttte cmering tissue, in sccuriog tlte pewi 
h® of function and in providing os much 
to the hand os the contracture 


VON VOUUIANTTS ISCHEMIC 
CONTRACTURE 

crippling condition when fully dcvcl 
2®hc£i^cteriz<d by nocrosli, mflowod 
^ ^bicoJient of variable extent of 
flaw raasdei of the forearm and wrist, 
contracture of the tendons 
flexion deformity of the wrist and 
Associated \vith It are vary 
^ oerve involveinent, particu 
of the median but also of the ulnar 
r ^eral wasting of the extremitv 

denvn. It is most frequcnlly 
wkwlDg rupracondylor fractures par 
atfi tL*^^**^ treated in flexkm with tight 
may occur without any of these 
factors. A similar muscular condl 
hi the small muscles of tbe 
i 2 a rr^T' j constricting hand 

fctiQitv L® ® typical contracture de- 
‘“riening of the interosseL 
pathogenesis of tho condltlcm Is not 
nxBt instances it would appear that 
and wfema in an 
cannot expand, because of 
c«npartmenti or tight 
^ ^ prime factor How 
fall mitancei in which tight dress- 

present, and in which the 
obtsjn f. coanpresslon does not 

fa thwi^t that arterial damage 


cjycr ll>c fracture site or arterial spasm Is 
present to account for the necrosis duo to 
lack of blood supply Couiiderablo experi 
mental work bos failed to explain the condi 
tion inlisfoctorily Brooks was convinced that 
llio condition was due to interference ^vltll 
llic outflenv of blood caused by venous ob- 
flrucUnn and be produced some ingenious 
experiments to prove Ids point Subsequent 
worker* ba\c not been able to reproduce his 
results 

Tlic situation wlUi regard to tho nerves is 
not dear In some Instances, tbe median and 
ulnar paralysis recovers gradually while tbe 
patient is undergoing conservattve treatment 
In other cases exploration of the forearm in 
patients in whom nerve recovery has failed 
to toko place Ims shosvn the nerves to be re- 
duced to scarred cords for a considerable 
area In some patients tho median nerve at 
Uio elbow Is actually divided or compressed 
b> bone fragments or is constricted oy scar 
im'olvlng the pronator teres, Tbe nerve con 
dJtion hemtn'er is not the cause of tbe 
necrosis but rather port of It or secondary 
to IL 

Tbe brachial artery likeyviie may be Im- 
pinged on bony fragments at tbe elbow and 
its flow stopped. The rignificance of this in 
causing true von Volkmanns cantractnre is 
likewise not dear Certainly arterid block 
age is more likely to lead to gangrene than 
to tbe condition of von Vollananns contrac- 
ture. 

Tbo signiflennee of compression is real, as 
evidenced by the benefldiu effects of release 
of compression by division of the cast and 
straightening of the elbow 

Tbe onset of son Volkmanns contracture 
Is ushered in by severe pain In the forearm 
and hand, usuallv after r^uctioo of a supra 
condylar fracture at the elbow The radial 
pulse disappears and the hand becomes 
fwoUen and blue If tbe situation is recog 
nlzed eorlv If tight dressings are removed 
and If the flexed elbow is straightened out, 
the Initial symptoms may subside, the pulse 
return and the pain disappear If however 
these symptoms are ignored, or If the patient 
Is not under hourly surveiUance irreparable 
damage results Tbe nato will ilmvlv subside 
after reaebing a peak tbe fingers gradually 
contract doxvn Into flexion and tbe swelling 
recedes When tbe cast is finally removed, 
areas of necrosis of sltiu and subentaneous 
tissues of tbe forearm win usually be found. 
When this process has cleared, tbe typical 
deformity will be present 

When fuHy developed, the deformity pro- 
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Flfur* 4$ VoQ V o flt i oti m i co Dt ria ur e li doe to raustro neoncb of tl>e Bcw omtde* Is the forttm 
with vtrlekde de^reei of mMUn tad olntr oerve dc Mi octtei. Thb prodoc a the Se-doo cadnctiire of wmt 
t^ ffryr t, e AWtliM of »b>tmh tod prootOOD of the fonenn, whkh tre tl» mBDbtalahfe dfnt ^ ddi dmd 


duces an unmlstalablo pkihire. The forearm 
in markedly watted, espedaDy the volar tor 
face The ^gen are thin and atrophic and 
flexed at the Interphalangeol ferintt. The 
wrlxt It held flexed aod the thtunb tightly 
adducted to the tide of the hand. The fingeit 
can imially bo itmlghteoed if the writt is 
flexed, but when oco attempt* to extend the 
wrirt, the flngen flex tightJ> into tbe pahn. 
Tbe foreaim 1> piODat^ and attempt! to 
rupinate It meet with reslxtance. 

Sentatlon may be absent over tbe median 


and ninar nerve distrlbutiaQs Growth of the 
forearm and band almost ceases and, since 
the condition is seen particnlariy in young 
ftexs. It is not kmg bedare this diSerence in 
site is qxilte noticeable Tbe hand bo- 
cocnes an almost utelees appendage. There 
may develop a modicum of flexiaEa, but the 
range b limited and ertensloo it restricted 
by the contracted flexor musclei. 

Treatment depends upon the stage in 
%vhidi the coodttkm is encountered. \Vhen 
tbe premonitory symptom* occur in the pe 
tienl under treatment. Immediate steps most 
bo taken to release aC constricting casU or 
dressinfli and to readjust the elbow to the 
DOtat Xre *« rudlal P<Jm It mi^ 

tTn-comiy to «ttompt I0<M otte nwani of 
cOTtroUtog the tacturo. but. at the monjent. 


the most serious problem Is that of combat 
ing the threatened von Volkmanni coQtrac- 
tme. 

If these conservative measures fall, tbe 


surgeon most consider releaxing teoskn 
under tbe forearm faida, by wide spHlttoS 
of the fascia, leaving ft open, aJtboagh tbe 
skin may usually be dosed. At this tiinei 
opportunlt)' should be taken to inspect tbe 
brachial artery which may be damaged or 
to spasm The spasm may release snentsn- 
eoualy or infiltration of Novocain In the arta 
may effect release. Tbe median nerve should 
likewise bo inspected at this time. 

^Vhen tbe contracture has become estab- 
lished, the treatment in any case Is Icaig aid 
tedloui. C or re cti ve tenskm-spllnting should 
be started very early This Is designed to 
prevent or corr e ct tbe flexion contracture by 
exerting constant but gentle pull of the ft 
cert and wrist Into extension, to hold or 
tne thumb Into abdactiem and extension and 
rotate the forea rm into supination. Numex 
ous ingenious splints have been devised to 
accomplish rbl« end. None b perfect and all 
require constant watching and attentloD Tbe 
pressnre must be accurately ed/osted and in- 
spection must be frequent lest tbe patient 
develop pressure areas under tbe strap* and 
elastic bands. 
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SpCntiDg *nd pbyiicd ll>CTOpy If ilQrtcd 
rtriy and cootinuod for a long time, may 
xHtore t hand to considerable function 
H<wer It all depends upon the extent to 
the muscles and ncr\‘C3 Iwvo been 
dinttgcd. Obviousl> if there ore no living 
made fibers left In the flexor group, one can 
Dot hope for return of function If boNvtsver 
fwtvii motion can be detected In them, there 
b t donee that with use and a determined 
patient a fair amount of function can bo 
derdoped. 

If it Is not poalblo to bring the digits out 
kitD t fancdoTial position and there appears 
to be a fair amount cf muscle present whldi 
fa too short, the surgeon may consider some 
nctns of compensating for this discrepancy 
Sevail possfblliHei present themselves, such 
B drtidilDg die flaor group at its origin 
sod advsaidi^ It on Indi or so down tho fore* 
tnn. Another possibility Is to shorten the 
foreinn by cuttfnc segments out of the 
radfuj and ulna. It has even been suggested 
to remove one rtiw of carpal bones. The gen 
wil prindole U to shorten the forearm or 
J®gtiieD the tendons so as to permit the 
to be extended. 

la those patients in whom sensory ai>d 
recovery does not occ ur after a reason* 
time, It h advisable to explore the 
rae^ tad nerves and to release them 
thdr constriction This may or may not 
w sn^stfuL When no motor fxmetion con 
*de^ed la the entire flexor group, the only 
fa to attempt transfer of functioning 
into the nonfanctionlng flexors Usu 
^ ^ eataisQrs of the ^vTl5t are hinctlon 
<ad may be utilized for this purpose. 


^TJPUYTREfrs CONTRACTURE 

Baron Dupuytren of the HAlel 
1 j ^d the opportunity to dissect 
■^whkh was the seat of a peculiar con 
amring fldiQn deformities cf the 
the condition was known be- 
although it would appear 
rrrfn+rj“ A*tley Cooper had previously 
rwn....,_y ^ exact site of the trouble, 
dissection and careful descrip- 
tfcu precise and the coodJ 

bxmn by his name ever since 
coctracture, as originally de- 
° ^ condition Involving the palmar 
its prolongations and cod- 
to the formation of hard 
■•WM In die palm, inter 

'’•innarf producing con- 
01 tne skin and fingers (Fig. 47 and 


To undentand Dupuytren s contiactuiej 
tho anatomy of the fosda of the hand should 
bo reviewed particularly the palmar fascia 
(Fig 49) wbicb is the structure Involved in 
Ujo disease Not onl> must one knoxv the 
jialmar fasda, but also the deep connectlom 
of this structure rvith the fibrous septa 
passing bcU'.’een the flexor tendons from the 
region of the metacarpophalangeal joints 



Figure Typical Dupuytren s ocgtr a ctme — 
flexion cf the nng floxa modWale firdCD of little 
Twt middle flo g e n and a bard, flbmni band luiwitb 
the «Wr. 



Flxura46. The lopaflcUl palmar ftsda or palmar 
■pooeorcKla. Till* fa the ttane farrclved in P u p u y ti e u i 
contrirtiirB (EKDarel, A- Koch, S L, and 
M Lj Surg. Gynec. fa Otat, voL 48) 
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Frctandmaa invii Di,^ £. 



flfurr 49 A eras srctlaa of dv p«^ d kul of the sbwn dr rd:ds- 

ihJp of dr preteodmoDi bands of the palmer fascia to tW ondeil>inj; tesdevs. The pepesidnils ditvO bin 
tbe imdencoiace of the fascia arc tbcnm pasno^ d t e pl) to either ciA^ of the truku to L e CT. i u3 e ■itsrtrd tn 
dr deep traurerse metacxrpol bcrrmlt (CctarcL A. ICoch, S L-. and Mmop. XL Smp^ Cnrc. Je 
O hst, voL -IS) 


distsll) tbe pnjgpgitiara of tbe faidi onto 
tbe digits end tbe \iriOQs connectians and 
lelatims of tbe digital fudal sbeatbs. Ube- 
sdse, there amst w an ap p rec ia tkm of tbe 
dose assodadOD which edsts bedreen tbe 
pabnar fascia and tbe overhing *bin, etpe* 
daC) in tbe middle third d tbe pabn, Le^ in 
d»e region between tbe pro xi mal and ndddle 
palmwr (Tcases and for a i-aiiahle distance 
|n nr } iTial and distal to these creases. Simflar 
afCactmenf c/ tie dbir mar Zibrtrfse ensf 
oi'cr tbe sxdar roifaces of the p m -ri n Lal pha- 
langes of tbe fingers. Tbe relationship ot the 
nav e s to tbe fascia as tbej enter tbe 
fingers is of great sigaificance, since tbeir 
distortion bj oonbracted fascia wfll lead to 
difflcnlties of dissection when opa a tion b 
m Tried otlL 

Tbe pahnar fascia begSni at tbe transverse 
carpal ngament, probaSlv as flic prdoogi 
tion of tbe paimaiis longos mnseJe, altboo^ 
there u do real agreement on this pohiL 
Starting as tbe apes of a fascial triangle tbe 
tissue rani crat distalh inhs a central partfcm, 
flinled OD either side bv a lateral and medial 
d»ert Tbe central portion mikes up a fan 
%rith foor ribs, tbe pretendiDous bands, sev 
^n#id because tbev Be over tbe anderijing 

lected 
these 
d are 
e ten- 
m for 


flexor tendons to the Oigiti as cna 
throosi tbe (Ulm- Tbev we 
,rfth the tenam ta ^ 

pjpated dmt.^ “ 

Md *e nninitiitfd mlifie a« 


tendons. As these pretendlnoos lands 
a p pro a ch tbe fingers, mer sepuait like fte 
rfbs of a fan and tbe space between them h 
c overe d bv a ^hh^r>^ laver of transttne 
fast i enb wikh bolds tbesn toge&B ^ ^ 
region Jnst distal to tbe metacaipojialin- 
geaJ fednix, tbe faida tends to thin oat, the 
Iram vme fascacoh ending and learing a 
fairl> free space Jnst proiim al to the wda 
wbeie tbe snbeataneoas fat pndix q sift 
pjrf7iTi» areas, fust at tic wri, £be Cranrraae 
rasdenb appear as rhin definite binds, 

tbe natatorr Bgaments. Tbe pahmr 
it passes onto w digili, then becomes eccitia- 
coos with tbe dici^ f atr a-'i which envTlops 
tbe finger as a sheet and ccntahis widdn tan 
l ai er i of ft the digital zottcs and %'essels. 
\Mia) Invo lved, It Is tiil< liver which draws 
tbe nerves and x'essds out of their coarse 
often to tbe opp osite side of tbe fincer Ihl* 
fact Is of gre a t Importance when tbe fasrfi 
Is being dissected ocL 

Tbe dlrital fascia is little in evidence in 
its Dormu state Horn ever wboi ft i* 
\xilved in disease certain areas beccene 
thickened and appear as nodnlar masses co 
the vnlar surface or as lateral b and s. These 
Axalar nodes and bands demonstrate tbe ct*>- 
tl nuft v of the fascia with the pahnar fasoa. 
The digital fascia fa attached to 
tendoo sheath in the regicm of the prorfim 
intophalangeal Joint. Tbe lateral parts of me 
fcw-ta, when Imxihed as b ands, are 
coDt lnu oos with tbe ®* ® 
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tasda and lo bo attached t(» tin? proximal 
nrffiphalantteal Joint cnpnilci 
One otber anatomic fact Is important 
mbni operallv'c correction la undertaken 
The ikfai of the palm la nippllcd b> \-c«cIs 
»hich tale orltdn from llte common digital 
\ajelj in the palm and riie palmxx-urd be- 
t»ecn the Icodons to pcifomtc the fascia and 
reach the iiT>dcmiifacc of the akin I lore tlicj 
ipretd ont for a x-ariable distance to aruisto- 
mcae ^ith other xtsaels from rHHghboring 
oteiei. This anastomotic network, liowcx'cr 
is not very weD de\-eIoped or cxtenrlxt*. The 
hJood fupply to the palmar sldn therefore 
fa etifl} Jeopardized ^ the dhdslon of these 
\emek, espcdall) lO if the lUKlcnurfacc of 
the iHn fa badl) contracted bj fibmals, such 
a ocean in Dupujtreni contractiut*. Thfa 
jeepardv fa further increased if following 
ranjitl of the fascia and closure of the In 
cfafcn. t large hematoma forms under the 
im creating compression of the fine anasto* 
Bjotic Teiseli on ib undenurfacc 
The rtlologx of the condition U rxrt known. 
Dnpj\lfTO tWigbt that repeated trauma 
m the cause His ccadimao who handled 
the whip tnd hb wine handler whose hands 
»oe castantly subjected to injury from 
baneb, go ttooplng 

™ P^ gq of history With the advent of the 
®®»hfle, Ae emphasis was shifted from 
w whip to the gear shift and the brake 
xvtth automatic gear shift, we 
^ sec Dnpej-tren s contracture In laborer 
awdaborer alike. In other words the 
®no of Dupu)!!^! s contracture remains a 
®7*tey today as it did a century and a 
ago when Dupoytren Erst described 
iiany studies have been made to attempt 
<^rlate Dupuytreni contracture \yiA 
wlA cervical arthritis. wiA 
of Ae spinal cord and sympathetic 
i) Ttein, wlA diabetes wiA repeti 
trroma, but none has stood Ae rigid test 
analysis. No single factor has 
predominant Tlie Actor of 
^cuita^ influence has been demonstiated 


percentage of Ae patienb and this, 
®°hrasil, has been more coQsistent 
j^»ny oAer association wiA cpi 
^ly bnnight ont by Skoog, fa 
ttinsM certainly Acre are many to 

Ifc Dottmfir ”®dition appearing in eptlep- 
Frwn our ohsKvation, It can be 
'«n tn ^yP^^ydens controctore b often 
patients, but ver> rarely 
^ith requested to care for a patient 

s contracture uho ghes a 
) ot epIlepsY^ ’Fbe same may be said 


for age— tlw majorit) of patienb with Du 
pu)1rcnf contracture arc fift> to rixt> x'ears 
of ngc, but It is seen in jxninger persons 
though not so fTcquentl> So for as »ei is 
concerned, most of the patienb are males 
but it Is not a disease of males alone and Ae 
studies of Stuart Cordon of Toronto seem to 
indtente tlint Ac figure of lO lo 15 per cent 
in females maj be too loxy 

As for 05 trauma os on etiologlc agent Is 
concerned Ais seems lo have the strongest 
support IIo\ve\er Ae oddence Is equivocal 
and circtimstantlaL The histoiy of trauma fa 
b\ no means universallj present, not even to 
an osTTu helming majority of Individuals 
afllictcdL The hands olndouslv are Ae most 
subject lo trauma of am part of Ae bod) so 
that one would bo hard pot to find a patient 
who would not give a history of some sort of 
trauma to Ae bards Usuafh the condition 
begins In one hani often Ae right The 
patient may ghT a definite hfator) of an 
acute injoT) years before or of excesshn use 
of Ae ha^ wlA repented trauma to Ae 
palm This seems to fit the condltioo quite 
well imtO several >'enis later the saute con- 
dlbOD develops in the opposite hand or fa 
discovered there by Ae eiamintog surgeon 
Not does Dupaytsen s oontnictose ocoir cnh. 
in inAviduals who do manual lobor It is 
seen quite frequently in persons whose se- 
verest work is the use of pen and pencil and 
whose only palmar trauma consfab to 
pressure of Ae steenng wheel or golf club 

Heredity fa thought to play a role to the 
occurrence of the conAtion- It fa found not 
infrequenti) to a famil) for hvo or three or 
more geDeratiooi It must be admitted that 
heredit) is by no means ahvavi nnpheated, 
although it fa surprising how many patienb 
will deny It initially only to return later 
wiA Ae statement Aat upon Inquiry Ae) 
had discovered that some relative munllv 
but not olyva)’!, on the AAer s side had 
some sort of crippling condition of one or 
more fingers 

The gross paAologic state of Ae conAtion 
Aoyvs Ae pretendtoous bands to be thld, 
ened and shortened (Fig. 50) Often, to the 
region over the metacarpophalangeal Jolnb 
thick DodAes will be seen to Ae bands— 1 to 
2 cm. to diameter Similar thick nodAes xviH 
be found to the volar surfaces A the Aglb 
when Aese are tovoly'ed. As Aese bands 
shorten, the) pAI the overl)'ing iltin into 
fold* and dimples. These are however by 
no means simple skin fAds, as the surgeon 
soon dfacmeri on attempting to free the skin 
from Ae imderbing fascia. The fascia will 
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Figure SO Gran pttbok);^ of D u p u>tf fP t coottac- 
tnre (Admit, Brit iL J, %tJ. 1 ) 


be foand to be fajtiiuatel> attached to the 
overI)’lDg nDde rmrft ce of the dds tod tepa- 
ratkm be difficult tod, in come lostaoces, 
tmpogible, to that cacrlflM of the cldn wlD 
be required. 

Ax the fascia b pulled up awa) from the 
uuderh’iug tendoux, it ulll be teen that the 
septa pacftng domhvard to the tides of the 
metacarpalj to either tide of the teodons are 
HLewlse thickened aod. as the fascia b fol 
lowed farther dittall) the oeurtmucular 
bundle comes to be enckned between two 
sheets. Thb pardon of the faida may llke- 
wlse be Imnh'ed and, when thti obtains the 
nervri are drawn out of tiieir course often to 
the mldline of the digit 
The Joints and tendons are not prtmariK 
involved in the process. Some campensatorv 
shortesilnc may occur and if the Joints hs^-e 
been held for a long time in acute fleiioo, 
the capsula may contract and even a mild 
lublmadon ma> be present 

(Occasionally the patient will have pads on 
the dorsal surfaces of the pr osi i n a l interpha 

Weal total' (flfr " 

knncUo podj, mo Mt froqDontly Kmi, norii 
it ocdokSs rooliied that thov mo pmt and 
of Dupoylrons OTtnrtmo L Oo^ 
poTOTtago of 

fljciontos 5^*0 ptatm fj^ 

Wlai to lhatPtontatbohanilnortra^ 



Flgmr 51 KnocUe isaxh in a pcticDt vtii Dape} 
trro s contra c t m c (patient of S. L. Each) 


treatment fcJr Dupuvtrms contracture, *1- 
though nroJoglxts ta\ that patients wUh Pey 
ronles disease often suffer frrin Dupartreni 
contra rtine 

Microscopically the thickened fasda b 
seen to be made op of nttv dense fibrrxa 
tissue scant) in blood \*eiself and nudet 
Here and there bowT\'er one sees anas c£ 
tocreased ^■ascala^ft\ and round cell faifiltia* 
tkJo. These areas ba\e ne%-er yielded cN'i- 
deoces of inflammation or bacteria. Skoog, 
who has wrftten an excellent mooocraiii ce 
D upu V ir ens ccntractnrev thinb these areas 
represent healing of microtcnpdc tears In 
the fasda. On this finding, he bsues his ctn- 
tention that Dnpuytrens contracture is dne 
to trauma in the form of tln\ repealed fi srf s l 
teors which, upon healing, lead to scar fra 
matiOD with its attendant thkhenin g a^ 
contracture of the ftocia. After a carem 
histologic studv Nizelof and Tohlsna co^ 
find no evidence to implicate trauma, 
or inflammation. There b no evidence that 
the condition b a tumor altbouji tnanv 
contend that the process b a tvpe of filaoma. 
herve fibers arc scantv in the mass and sht^ 
nothing unusual. The dorsal nodules and tw 
pLmhir tbicteniog reveal the same patho- 
logic picture. 

■When once seen, the eooditian b alwavi 
subsequently recognized. It starts 
allv as a nodular thickening in the paim m 
the region of the distal palmar oraw g®* 
erallv over the fourth metaaupophalsnCw 
loJnL The digits are involved In the folkn^ 
order of diminishing frequarOT 
middle index and thumb. Similar thickeoioC 
also ma\ occur in the web spaces. It I* 
usual for it to begin as nodmes or hands to 
the dirjti themsefvei, either over the 
mal pittlanr qt aJong the rid© of the flnfT'’ 

As time goes on, the , 
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wtDiiQnrt and a thlclcnctl halt! coni ma) Ikj 
to fvfcnd pro\imnlI> and often dlstnll> 
nijtilai b} the uninitiated for the tendon 
Soco,aj thli band thlclcns ojk! tltortcni the 
trodmal phaknt of the Sneer Is dTO'.%'n into 
Won; at fint, flrdon Is illpht, Ixit os tl»o 
coodftioo progresses the finger Ijccomcs 
Bore and nwre Hned, at both mctacurpo- 
jtikngeal and proximal Inlcrplialangeal 
Jofatj. This may dran Ukj finger do^\■n until 
de tip Hes fa die pahn. In sex ere rK?glectcd 
osn, It max actual!) dig Into the palm TIkj 
diiti] intriphalangcal foint Instead of going 
kite flerkm tends to remain extended or 
tro hvpereTtended because of in\'ol\*crr>ent 
d the dcml expansion. 

There are ordfaari!) few subjectlxt) ixinp- 
tnoH other than the Incon\*enicncc caused 
by the contractures, PallenlJ compbln that 
fi b dfflenh to shale hands to bold a golf 
fai cr grasp a hammer or that they pole 
^KMehts fa the eyti xx-hllc xx-nshing the 
wa- Occaitonall) one vdll complain of 
Tigne ducenfort, rare!) of octxial pain 
tominadoD rcx'cals the crmtracturcs and 
fa the palm and digits In the 
'®T«»riy case there may bo only the nodule 
™ the furgoon may be somo- 

yit fa do obt If he is dealing with on early 
contracture. Hoxx-ex-er careful 
pipstk^i ^ often reveal the thlclcnlng of 
^P^^™diiKWs band. It con often bo more 
^demonstrated If the fingers are pas 
^Vhen this Is done, the 
’'dl become slightly more prominent 
r P’^dendinom band becomes exddent 

ibis time, the sidn over the 
carpal ligament between the 
L“”y°IV»ed bases of the thenar arxl 
enfaencej xxill be drawn dlstoHv 
Procesi is of long 
riw marl-ed contracture has token 

be maceration In the skin 
the digits. 

for Dupuytren s contmchire 
tuck T. ‘^’Perative exdsloo of the palmar 
d to renKA’e the whole 

palmar plate, even if only certain 
'Opened miT® The digits are not 

<*-sTOnL “chml palpable in 

^ fiiri. u of the palmar portion of 

out fa a bloocDess field, 
ilbe ^P ^^tive that the furgeon XTSU 

It tU tlijW^T^ blood vewels and tendons 
’*'>ri:*is I'ftT, P^hnai portion of the apo- 
tacfac^i ^ removed through on 

•t the level across the palm 

^ itfn f. ” , E tranivwxe crease 
' carefully raised from the under 


lying fascia bx sharp dissection. Unless the 
condition lias been present for a long time 
and the skin Is completely adherent, it is 
usually possible to saxt? the skin which xxdll 
live proxklctl it has not been too badly 
Imumatizcd If the blood supply has not 
been too seriously damaged and if hematoma 
ii prcximtcd from forming beneath It after 
operation As tho skin is raised proxlmally 
the surgeon looks for tho perforating x-essels 
xxbidx come up through the fascial plate to 
the undersurface of the skin With care 
many of tlicsc x-csscls can be saved. When 
lltc sJdn has been dissected free proiimallx 
05 for 05 the distal border of tlio transxTTse 
carnal ligament, the medial and lateral at 
tocfunenti along the hypothenar and thenar 
eminences oro dlxidctl and then one cuts 
across the origin of the fascia from the liga 
ment Tho fascia] plate max then be draxxm 
distally to about the region of the proximal 
palmar crease Here the fascia sends doxxm 
its x-crticaJ longitudinal sheets to either ixle 
of the underUing tendons The nerves and 
blood x-essels taxe been In viexv at aD times 
up to noxx From here on special pains must 
be token to vlsimllzo the neunwascular bun 
die The surgeon klentlfies the nerx-e and 
divides the fascia only when both it and the 
ncrx*o ore under x-lsu^ control This visual 
toitioD becomes tacreasfagly difficult as the 
xx-eb spaces ore approached and It is fust 
here that the fascia may pull the nerx’e far 
out of position. If the digits are not fax'olx'ed, 
the excision of the fasefa stops at, or Just 
distal to the proxunaJ end of the digital 
tunnel 

If the digits are involved It is necessary 
to enter them and remox^ the fasaa. The 
first task, after entering the finger Is to 
Identify the digital nerv'es on either side be 
fore malting any attack xx'hatexrr on the 
fasda itself 

The inclfloiis made to remove the fascia 
are meticulouslv closed after bleeding points 
are controlled. Tfas u ascertained by releas 
tog the blood pressure cuff which has been 
securing the bloodless field As soon as all 
bleeding points are secured and ligated, the 
cuff is again Inflated and the facislom are 
closed If It has been necessary to remox^ 
jjdn the defect left by thi< exciilcm Is filled 
with a free full thickness skin graft 

The most serious compUcatioo likely to 
foDow this opemtion is the formation of a 
hematoma fa the pahn This xvlll lift up the 
already poorly vascularized palmar skin and 
necrosis is certain to foUoxv The postopera 
tlTO course xvlH be imduly prolonged and the 


ms 
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reco\-crv poor To avoid this complication 
the palmar drcsjljig \s applied firmly wfth 
large amounts of resilient gantc It it uniallv 
advoDtagooia to hokl this droning firmly in 
the palm by means of rill ftrturej fastened 
to the ildn to either tide of the palm ood 
tied over the dreoingj 
The hand it no longer dressed In complete 
fflrteniion following the operation Complete 
ertenrion of the finger* prrti a m^t deal of 
tenilon on the palmar tutnre fine and this 
may lead to necrotls. Full extenrion alto pre- 
vent* the sldn from being pressed firmly Into 
tbo palm *0 that herrratoma formation I* more 
lihcly to occur FlnoJlv the fingers if held 
for some time in complete extenrion tend to 
develop Joint capsule changes lo that, al 
though tlw patient mav be able to ertend the 
digits, full fltrrion is seldom regained 


STEN031NC TENOSYNOVITIS 


The flbnnu sheaths nhlch boW the flesor 
tendons in position over the metacarpopha 
laneeal Joint* and the *he*th enclosing the 
abductor poUids longiu and estensoT polllds 
brevis aJongride the stvloid ptoc e ss of the 
radKu mav become thickened and Inflamed 
(Fig 52) When thev do *o, the> constrict 
the tendons beneath them* interfering with 
their action In tbo digits, the constriction 
may cause actoal iodentatians on the ien- 
dooi When the patient attempt* to the 
finger it coma domi to a certain degree of 
flerilon where it appear* to *tidk ar^ tlien 
only with real effort and ^r^th pain can the 
patient complete the fleiioo Thb release 
may occur rucWoniy often wi'th an audible 
fuflp ohray* with a palpable snap. For thU 
reason, this condition is usuallv colled '‘toap- 
ping finger \Vhen an attempt is mode to 
rtnighten the finger the proceu is reversed, 
that ti, the patient is unable to extend (bo 
finger activeH but must aarist it with the 
opposite hawi It is a troublesoroe condtdaD 
which I* a handicap and the patient hesitate* 
to use the painful finger 

ll may occur on one or jeveral digit* on 
one or l^h hands but i* usually tingle. In- 
volving the mkkllo or ring finger tVben it 
occurs on the thomb, it •eldooi affects the 


thnrab appear* both oi < coa- 
cenlt^ and on acs^ed coDdllioo. It i* »een 
fai children at birth or I* recognlxed abortly 
afterward, rioce the child reuses to^ thi* 
diait. la adults, snapping thumb offra ir^ 
to be an occupetionol fn{ary since it 



FistmSS. S(eDO<i»f InWfyrwritiiOciaintTrfalV 
In pro locations on tV hond^ tb« Ehraa ayitia 
of (I>r S<Tor (endons ovrr the metocarpc^ihtlsnfFal 
rotot*. wlXTc it cjosn finffr sad 

thumb aod mrr the ndiaJ styloid «bae it it eded 
de QMrx'Olos dlseose- 


againil tome object or tool with iThki tbc> 
ore woridng 

SlCTKsinc tcposj-novitl* o\‘er the r»di»l 
rtyloid Is Irnown os do (>tervafns dlwo tf . 
It affeett u*uflll> onJv erne hand, bat may be 
bilalml, and is meat often seeo in fmiaJe*- 
It, too, would frequently appear to be dye to 
trauma, usuallv to blmvx over the area, ca to 
wrlnglag actions of the wrist 'Ihos, it h 
ocottriomlly leen in young mothers 
tnlonl* fit oQ the arm, resting ngoinri the 
Icnver end of the radha It Is thought by 
•otne that in these patients it may he 
also to diaper wringing. 

The pathologic picture of bc4b sifippinf 
tendon and do ^uervains disease is quh* 
flmiiar WTien the fibrous sbeath Is uncov 
ered, it will be found to be thick, tl^t ^ 
constricted about the tendons- Since the 
patient b usually operated upon under low 
onestheria one con request him to 
affected digit and con actually see the tc nooc 
snap hi and out bencelh the coostricteo 
sheath. Tho tendon ibelf moy 
actual constriction- Occurring In the 
middle, ring and little finger* where there 
axe actually three tendon slip*, it woiirtlroes 
oppeors that the bkxi occur* when the tw 
flips of the fublimls move up in the pato 
ab^ tbo profundit* which Il« betwed 
them. Occasionally there may *eCTi 
actual thickening or nodule in the prorandus 
tendon. In rare cases, a tumor such a* • 
gan^on may lie within the ^ 

caa»e tho trouble. ^Vhe umb » "K-. 
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nJvrd, the rurgeon more often finds a \cr> 
definfie coortrictlnn of the fletor polHch 
kogm tendon 

SeJdooi there U onl> an tncrcasc fn the 
fltdd content of the i>'no\’iaI sheath and onlj 
mefy b the sjumdal sheath thickened. In 
(fc Quemifn I disease the pathologic plctttrc 
h quite similar except tlmt octnal tendon 
anstrictkiD leading to snapping Is iKJt seen 
md there Is usiuillj a moderate InEammatorj 
rartioo of the ij-nmlal lining and not In 
freqoentlv incrcosc In the fluid content 
Mkracoplcalh the tissues show slmnl\ a 
ctrenJe inflammatorv process wdth fioroils 
tad moderate round cell Infiltration 


■The ij-mptoms and findings In snapping 
tcadoo Id the digits differ somn^liat from 
thcBc of de Quer\Tiln I disease WTien iho 
ijits tre imwTd, the patient usimll) com 
pfimi of moderate pain whldi is rrferred 
to the proximal fnterphalangcal Joint This 
My pmirt for some time before actual 
“ddDg of tendon rocnemenl occurs and 


n-a wfa q this happens the patient and 
H^'TKntly hb medial adviser tend to local* 
Itt ttie trouble in the proximal tnlerphalarv 
Piljoiiit By this time, how’ON'er palpation 
of M jralinal end of the ihath in the palm 
diere Is thldumlng and some 
“wneo here. If the surgeoo pupates this 
the patient flexes or extends the 
tile tendons will be felt to snap bact 
f^ beneath the thickened sheath. 
^*^8 ™ process of flexion and eitcn* 
^ show the temporary stoppage %vbich 
r before the finger Hnallv “maps* 
^ M flexion or is brought back, often by 
opposite bai^ into complete 

ml!! ^ Quen-ain s disease or tenosynosidi 
I styloid, the syiriptoim are 

fa that line 1, mo™ 
S ^ with motion Is due 

blcrV actual medianlcal 

^ J^oaminatioii, the radial styloid Is 
tie normal, in contrast to 

•stall* ^ examination xvill 

been made and it will 
of tio w bot wfli 

thaj ^ thumb is addneted, 

*W^,k^ with gram A sign which Is 
^ conditiOD Is 
thaija, adduction of the 

deviation of the wrist is 
T^® examiner grasps the 

addneted toward the ulnar 


side Tills causes scx'crc pain felt over the 
mdlat styloid 

Treatment of snapping lcr>don and dc 
(^crv'Qlns disease consists in division of 
the fihrosed sheath. Usuall> It is best to 
ctebe the roof of the thick tunnel, althou^ 
this Is not ahsolutcly necessary Incisions ror 
approach to tlic fibrosed sbralh are made 
trans\-crsol> and are therefore at right angles 
to the tendons nenres and blood vessels. The 
opemtion max be casilv done xvith the 
patient under local ancitlicsia, but must be 
done in a bloodless field. The Incision in the 
palm lies at the Icx'el of or Just proximal to 
the distal palmar crease The sheath Is un- 
cox’cred, care being taken not to damage 
the neurcnnscular bundles xvhich lie to either 
side The ibeflth Is then split longltudiDallj 
to permit free motion of the underlx’lDg ten 
dons which ma> be tested b> asVdng the 
patient to menre the affected digit The xrhole 
roof of the proximal half of the sheath maj 
be excised xrtthoot leading to funeticmal dis 
turbance. In the thumb the approach! is the 
same- hoxxex'er the surgexm must be ex 
tremel) cautious since tlw digital nerves lie 
to either side of the thumb, quite dose to 
the surface and with scarce]) more than 
the tendons breodlli between Ibem. Tbey 
ore quite easllx Injured If not visualized dur 
ing operation. 

In deOuervalns disease, the approach to 
the sheath or compartment is made trans- 
versely across the wrist at the level of the 
radial stylodd This Incision lies directly across 



Figtm 53 In de Ooav»la s dl»e*jei, addnettoo of 
the thamb and oIoat ukioctioo ot the 
ranuifte pnin. The tiiiutel cciitEinlDg the extensor 
poflius brevlj tnd abductor poTlirtt kxifn* imy be 
divided fauo acvefil comiMrtinentJ which irm^ all be 
opened at the ttoe of oiicrBUon. 
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the fcniOT) fiber* of the radial nerve For 
thii reoion, the lurgcon iboukl be vet) cft« 
Houi after the ikin ha* been exdictL PI* 
»cctlon ihould bo in a longitudinal direction 
and the nerr-a must be identified. The 
»l»eQth is then eiposod and dMded kmgltu 
dioallv ami the interior is InipcctcdL There 
ina> Wj more than Utx) tendons passing 
througli this tunnel In fact, one or Ixrth of 
the cmrlosed tendons (ettensor poUlcfs bres'ls 
ami abductor pollicis kmgus ) may bo nrpre- 
sented bi, two or Uiree wipi each, Tbo im 
portance of this fact Is that one or se\cTnI 
of these slips ma\ Uc In separate tunnels In 
the nuB of Uk 5 main tunnel (Fig. 53) and. 
unless these tunnels ore also operted, the 
poin will not bo relieved. It b well to splint 
the involved digit for a Nveek or ton da)”! 
after operation to insure sound healing. 


K great Ywiets of tumors ocevn on the 
hand and their acoetslbiliU and ease of cx 
aminatlon should make for earl) diagnosis 
and proper therapv "Ihe vast maiOTilv arc 
benign and arc amenable to successful 
gicn! rcnwal Malignant tumors cwnpfbc 
only obout 10 per cent of all turrwr* of the 
hand and, of these ncafl> 90 per cent are 
carcinoma, most of which arise as the result 
of Imidlatian derraatltis Maligoont tumors 
should be diagnosed or at least suspected 
co^ and the cure rate should be high. 

Tiie anatonn of the hand is such that rc 
moval of the superficial tumors frequenth on 
teil* the necessitv of skin rcplaccmcQf since 
there is little ladly of cutaneous tissues, par 
Ucularl) on the digits and palmar surface 
The deep tumors present tb^ problems In 
demanding a careful anatomic dissection kst 
important nerves and tendons be damaged 
during removal of the tumor mxis*. Extmrtve 
and, partteulariv neglected grcnvths ma> re 
quire majot Tecoostructive proeedurci cod 
d>eir treatment should not be attempted 
without adequate eiperieoce with thb tj-po 
of surgers 

Trauma appears to plav a significant role 
In the developmcQt of cordnoma of the hand 
»nd n«> have certain medicolegal rignifi 

third of aB tumors of the hand will 

be eancUa, onedhfni wm be made up of four 

of toDcr. ta spijroitouitdv 
namdv xanthoma, epidermoid 

fi'sxSirS'ssa 


whole win be made up of carcinoma (ot* 
duo to trradladon) lipoma fibroma, d«- 
roma arnl enchondroma in approdmaiely 
equal numbers The remaining shtb cesn- 
priics the remainder of the tunicas of d* 
band, lomo vei) rare imleed. Among these 
are svnovloma, glomus tuanor fihrojaroaosi, 
giant cell turnon of bone osteosarcoosi, 
osteoma, Ewings tumor osteoid osteom*. 
Iwnphangloma siv'cat gland eaxetooma, nj}"t 
omiu leiomvoma and metastatic tumors. 

Thb cloisificntion b based on relathe fre- 
qucnc) of tumors of the hand and dbregards 
tissue origin- It b customary however to 
group tumor* according to the tissues fron 
whfcii thc\ spring or in which thev are coo- 
sWerctl to ar^ Thus, there arc turnon srb- 
ing from the skin from fibroos subculanecws 
tissue from fatt) tissue* bones «od iointi, 
joint capsules tendem sheaths and tendont, 
nerv*cs blood veireli, Ivmphatk*, smootii 
jwwl striated Trmstie. Some 
as turacffs ma) vm well not be tuawis in 
the rwl seme of the word, e.g„ the xan- 
thoma, gangliOQ angioma and gloima toner 
Tumors arbieg ftrro nerve* a^ fibrous te- 
suc may bo confused and their true itstTS 
ma) frequcntlv be in doubt 

Tumor* Aruing from the Skla. The tw*" 
mon uvTt b of im port ance on the hand for 
Severn! reasesu. \ errue* vulgaris b gewrtlK 
tbou^t to be due to some tvpe of '■inn fe- 
fection and the vagarie* of it* appearance 
and dbappearonce under varied and mat 
flioglcol treatments are wcH fcomm. It ^ 
hcn\TvcT often subjected to fljogical tjpe* <* 
treotrnrnt cither fax the patient himsdf a » 

E * lidan and what has started out as * 
gn lesion maj oodergo tpah go^ 
cluingc*. The patient often keep* the wart 
trimmed dm%'n with hb pocirt fcaffe cr 
Irritate* it b) picking it off with hb 
nnils, Tbo \s”art may also be subjerieo to 
x ra\ tberapv whkh may or raON not dftt^ 

It bet often fea\'c» in Its place an area of skm 
damaged bv irradiatlco which, in tiro e 
piwe more serious than the originJil cooco- 
Oca. 

The trootraent for warts od the h^ “ 
their removal Many of them are 
nonsurglcnl methods— cauter) 
carbon dIcAJdo *t^o^v and fulguratiw Sorgi' 
col exebioo with tbo patient under 
esthetia teems preferable though 
nvethods ire often more pwceisfol Certain^ 
if the wart* have failed to retpood to 
treotment or if the) appear to be 
and are ulcefrariDg. ib^ ilKKild 
It b olwai"* comfcHtiD microscopK^ 
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itctMn of rich masiei ifnco It is possible for 
mebonu to dc\-clop In ibcm Excision must 
obvioosl) be done carcful\\ as x\-iUi oD oner 
itfcTw on the hamL The surgeon should be 
jrtpaml to graft slda particular!) In ease of 
Ibe \xtlar digital and palmar utirti, since 
dcsnrt of the defect ma) be difficulL 

TIk subanguaJ trari Is cspcciall) a nuJ 
suKC, liner it forms an unsightl) mass at the 
fiogCT bp, parti) under the edge of the nail, 
tad fa difficult to keep dcaru Rcmm’nl 
BHuII) danamls excision of part of the distal 
nafl M and not infrequent!) a tin) sldn 
graft H needed. The surgeon is Indlneti to be 
tfaid and to leave port of the uurt behind 
ind tbe mass pramf^x regenerates. 

Kmloset and h)'perkcratoUc lesions are 
freqaendy seen on the donum of the hand 
fa older people, particular!) those who haxr 
nposed the skin to xvind, sun and weather 
They present themsclx-ci os roughened, 
raised light brofWTi piques rtxi^ on 
the Riiface and not tender They should be 
ocoed since the) ma) be the forerunners of 
Bolignant 

^fpmitena papHlomas mfl) occur on the 
Wi IS well « elsewhere. The) resemble 
w g^its, y e quite benign and ma) be re- 
fflored scrgicall) under local anesthesia 
^Ep* dermoid cjtt often referred to os im- 
P“^don c)st, oceun not Infrequenth on the 
partiailarly on the ptalm and xxjlar 
of the digits (Figs. 54 and 65) It is 
fa some instances to be due to fan 
P*^^ion of small bits of epithellura into the 
tissues by pricks of thorns or 


other penetrating types of injur) Tumors of 
this nature ha\-c been produced experimen 
tail) in onlmals. These cysts differ from the 
sebaceous cvsl in that the) ore derixed fr om 
the epithelium onl) and not from the seba 
ccous glands, Ilcnce the) contain no seba 
ccous material and their xx-all is formed 
from flattened cutaneous epithelium in 
xxhldi tlw x-arious epidermal lax-en ma) 
usuoll) be Identified. The contents of the 
evst consist of desquamated epithelial cells 
and other cutaneous debris Tbev are harm- 
less tumors but ma) occasional!) become 
infected. They max be confused with ganglia 
oikI with xanthomas particularly xebra the 
xantbocna is small and has only one lobule. 

The treatment is, of cxxirse, surgical re- 
moxnl, usual!) under local anesthesia. These 
cy-sts ihoxx no tendency to recurrence 

Seboceous cysis occur xtry rarely on the 
hand xxben thex do it is on the domirrL 
Thex ore treated as simflai cysts elsewhere 
by complete remoxiil 

Pigmeyited moln are rather infrequently 
seen on the hand Since the hand is fre 
quest!) traumatized and exposed, it would 
seem xxise to excise these blemishes to fore- 
staD anx possibibtx of their injtzrv Fair!) 
xxide and aeep excision should be corned out 
Under no cdrcamstances should they be 
irradiated, fulgurated or catrtenzed. The) 
should either be left strict!) alone or excised 
xxldel) 

An area of by-perkeratosis max occasion 
ally be neglected in elderly people and de 
xelop into Q cu/atifoiu /lonu This cunous 



Flguft Si Epidomold c>it of dlglL 
Flffuf# 55 Epldeonald cyrt of tbo hantt 
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Flfwrr 56. A, Carctoottu of the doratm of Kjrwt cstoclAtn] with c^poMne to tonllghl. B CtrdDonn of 
the (kmom of the hmd « rts tpg from « wxrt. C. CftrdocniA crisiDC from am of chemica] fa i ifatinn . 


appendage h not malignant and ma\ be 
rcmoNTd eariJv trv e^diioo Sldn ptifUng 
ina> be Decm*r> to compenaate for 
retultant defect 

Camnoma. Thlj Is the most frequent nut 
li grant leskm to occur tn the hand and ac 
counts for 90 per cent of all cancer of the 
hand and for some 10 per cent of all tutnon 
of the hand Anolber Interesting feature of 
cardDoma of the hand is the fre^eoc) wltfi 
some irritatix-e factor can be dis- 
covered in the patients historv (Fig. 56) In 
a fair!) large scries of hand carctnomas. 
frritatiaD of tome U'pe or another was pre- 
sent in bet\%een 70 and SO per cent of the 
patients. In only 20 to 30 per cent did It 
appear that the cardnoma arose from pre- 
viously Dorroal sldn. Because of the fre- 
qncDcy of some ^^r^tat^^•e factor it b possible 
to gronp band cardnomai into seven groups, 
depending upon the t^’pe of Irritation— er 
posure to sun and weather irradiation vdth 
X rays and radium, chemical irritatloD, bum 
scan intemnl medication, chronic infection 
and Imtatkm of proiouily benign letiona. 
The 30 per cent or less of carcinomas of the 
hand arising from prcvtously normal sHn 
appear to be the most malignant of cutane- 


ous cardDomas. 

Hand cancer occurs with greater fre 
Queoc\ in persons whose iJdn b exposed f<w 
knig x-ears to the vfcissitndes of the tun and 

cbOTi. rf a» Ata of tbc face HWfael, 
Mted In lallon, faimen. nmcben and otben 
^.pend mu* 

It Un* genoally appiecfated that IrrmB- 


tUm tcHh X rays end radium Is so frequently 
the cause of cardnoma of the hood In mr 
experience the majorirv of aH cases of cor 
dDODia of the band are due to chances bi the 
slin subseqcent to exposure to i-iais or ra- 
dium. In the 0 %'erwbelmiirg tnajoril) If not 
all these instances, the esposme has bem 
unnecessorv or unwise 
Cardnoma most often results from ei 
posure to small, freqnently repeated doses 
or minute dail\ exposure o\*er a long lime 
Thus, hen t rap were first intmdnc^ Into 
dinical mediciDe their dangercais potenti- 
alities were unlaKrwn and the older roentgen- 
ologistj took fe^\ or no precantioos to guard 
against the ia>T, These roen-tbe roentt^ 
^o^ mart)Ti— were serioosh afflicted and 
many dJ^ of cardnoma after numerous 
operations on the bonds and trnni. Later 
preenutious were token to prevent or r^ 
imize direct exposure Howe^'eT ft was lh« 
realized that e%’eii minute expostire to fai- 
Bni t erfmal amotmts of i radiation, if kept^ 
day after day would eventualh cause a ito 
reaction irhicfa was persistent and which 
failed to dear with simple medication. 

Thb skin reaction might not become mai^ 
fest for seseral \’ears after exposure had hw 
initiated and It persisted e%Tn if the frxmv 
ual stopped exposing himself to Irradiflo^ 
hot only thtt, but x-eon later often as 
as tiventy fi\-e >Tais, the original derroatro* 
would break down Into areas of card nosP^ 
At tbe onset of thb bpe of 
irradiation dennatitii. the skin becciuei ctro 
often smooth, atrophic and then diin\ toe 
hair might disappear or become quite sparse 
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(B d» bflcia of the handj the naili rough 
cjd ridged (Fig. 57) The tiny cutaiwmu 
mreh fa the area bocomo apixircnt tu Iclnn 
oectases. Thh dr> sidn Is cosll) traumatized 
ci quite bothersomo to tho patient who 
trejts it with various oils and grcaJ^ oint 
Dents. Socn, however numerous areas of 
lentoiis ind roughening apixair Areas of 
^ which at first appear normal, tna\ begin 
to jbow changes of dermatitis Possfbl) be 
ante of a minor In|ur\ or because of ex 
pesnre to Intense sunlight or other lira 
ratal, an area of keratosis may break 
fcwn Into an ukcr This ulcer may be ei 
(fhfeJy tender so that the patient hcfitales 
topenoit anyone to dress or examine it Pain 
ii note frequent and ic\*ere In the rclatl\’el> 
scute uken than In the dironlc ones The 
derdepnent of on ulcer In dironlc derma 
ttii usually though not alwa>'x. Indicates 
nallgnant disease. In many instances, the 
ra lign aiit leiioo deidopi “in situ," often In 
weral areas of the ildn, and. If numerous 
■riknj are tokai from a segment of skin 
^ been eidsed In treatment of the 
Qoe will usually find early 
fa the epithelial cells In numerous 
•teuwhich Indict early malignant change 
th capy of irradiation cardnoma, 
most be considered in three 
first, prophylaxis of lrradlati 0 o der 
“^.second, propb>darls of cardnoma in 
dermatitis and third, treatment 
carcinoma once it has de- 

reg ard to the prophylails of Irradlo- 
ft shodd go without saving 
L^^jhwild avoid ne^less exposure to 
■aaoon from any source. The professional 


roentgenologist and radiation spedallst, of 
course now take adequate precaution against 
the constantly repetitious exposure to ^vhlch 
tliey were subjected In the old days The 
nonprofcssIoDal, bo%vevCT who uses x rays 
espcdal!^ In diagnosis Is not so careful and 
exposes hhnself to frequently repeated x-rays, 
at the same time not taking the precautions 
his professional brother takes. The dentist, 
likewise, Is Inclined to be thoughtless in 
exposing himself to frmdlation while taking 
dental films of his patients. He, too Is be- 
coming more cautious In this practice and 
has developed techniques ^vhlch do not en 
toll exposure to Irradiation Many surgeons 
expose themselves to irradiation while carry 
Ing out certain treatment or diagnostic pro- 
cedures. For example, in the nailing of fine 
hired hips. It Is much simpler to carry this 
out under a fluoroscopc and direct i^on, 
but the orthopedic surgeon has learned the 
dangers of this procedure. Foreign bodies In 
the hand. If radiopaque, are easily seen In the 
fiuoroscope and the temptation Is great to 
scorch for them with forceps through a small 
skin Indrion. However this has often led to 
serious acute radiation dermatitis both In 
the patient and the surgeon Fonv surgeons 
DOW carrv out this hamrdons pmcednie 
Radhun laboratories frequently hire nurses 
to pack and handle radium and radium 
oonanation. The hands of these girb are ex 
posed day after day to radium and, after a 
few yean of such e r^ ur e tho sldn is irrep- 
arably damaged, although the evidence of 
It may not show up for many years. 

But pr of e ss ional exposure Is not the onlv 
cause of chronic irradiation dermatitii of the 
hands One of the most frequent types of ex 
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pcmiro ij therapeutic, incurred in the treat 
ment of variom chronic recurrent fldn dlf 
eoxef Eczema, ringworm and psorlasl* ore 
aU often treated by irrodiation. The evil of 
thla treatment ij t^t the dermatologic con 
ditlon may dear up either rpontancously 
or oj a remit of x myi only to recur The 
patient retunu for more tr^tment If it it 
refused by his fint phyiidon, the patient fre- 
uently seeks help elsewhere and often 
oes not infonn the second practitlooer of 
the previous i ray treatment Such a per 
formaace may be repeated several tfanof 
xmtil the patient bos received a very large 
dose of X rays delivered over a period of 
years. Since the rayi nsed are those which 
especially affect the sldn i e,. are not deeply 
penetrattag. the damage produced is quite 
serlom Irradiation for the treatment of pm 


ildn is pooilv nourished above than, but thh 
is no proof that the poor nounjhmoit In Itself 
causes cardnoroa. Tbe overlying ilin, iftn- 
afed os it is on densely fibrous co rim n. b 
easily traumatized, is constantly subjected to 
mechanical irritants and lacks protection by 
the natural ildu oils which have b<^ rap- 
pressed by tbe partial or complete destroctiem 
of tbe oil glands Therefore, this irritative 
betor rotbCT than just tbe drcalatary one, 
could easily be os responsible for cardnooa. 
This same factor may well be at work in tbe 
production of bum scar carcinoma. 

As for coal spots, if they are a cause, they 
must only rarely be implicated. In man y sec 
tioQs studied by Teloh, Klason and Wbeelock, 
coal spots were by no means a constant or 
even fiequent occurraice. Card noma, on tbe 
other hand, has been quite frequent and icl- 


ritus is seldom used on tbe hands, although 
we have seen one patient whose flngeri were 
irradiated while he held his scrotum ont of 


tbe way during faradlatioo tberapv for pruri 
tu3 anL Cordnoma may eventually develop 
in these rabjecti vean Uter although tbe In 
ddence Is slightly lower than in the pro- 
fessional group 

Tbe cordnoma which develops is almost 
always of a squamous cell typo and occurs 
not just in one spot, but in many Numoroos 
theories have promulgate os to the 
mechaalxm by which this irritant gives rise 
to carcinoma, especially so tnanv years foDow 
ing its discontinuance One theory long held 
has been that the effect the trradlation has 
upon the circulation of the sldn leads to 
chronic oxygen deprivation and tliat this 
eventually leads to nutritional dirtuibances 
which end in cardnoma. Another theory 
somewhat similar in nature has likewise to 
do with the effect of the irradiation on the 
vascular system. Dermatitli and telanglec 


dom is found in tbe viemity of coal spott It 
has seemed that tbe rays most have pt>- 
duced some deep changes In tbe actoal cq> 
tnneous cells Tb^ dianges, probehly in tbe 
intricate chemical make up are fundamental 
and are carried from one cell geDcrettoo to 
the next so that the growth p r o ce ss es in tbeoi 
over a period of yean show the resulti of 
tbe process It is possible to follow these 
changes In the ildD cells from ztonnal cello* 
lar fbneture, and minor variatloni in pofsiity 


and arraugemeot, to complete dlsocganizatfon 
and cordneema. These cnanges are seen nc< 
just in one area, but in many areas of tbe 
same specimen 

n>e treatment of this type of cardwms 
may be considered sepernteiy fr«n caid- 
DOsna arising from apparently nonnal s ki^ 
since the prognosii If the lesion Is properly 
treated at the start, is very good and since 
prophylactic measures may be tskeo hod> to 
prevent the development of the dennatitb 
and to bead off the occurrence of cardoo^ 
in sldn already affected by dermatitis. 
wise even if cardnoma has developed hi the 
skin, tbe progiKwli is quite good if the tnl^ 
and locsd operation is thorough. If there ^ 
been delay in treatment and Invasive ctro- 
noma with lymph node involvement Is 
ont, a 25 per cent mortality can bo antto- 

It Is wise practico to eidse the whole of t^ 
involved ildn and to replace It at once ww 
grafts. It Is not always possible to ddennto® 
accurately the true limits of the skin involve 
ment at the first observation. An 
adequate erdiion may prove lata to have 
been Incomplete, fUsce sl^ which at first a^ 


tatlc vessels occur about the periphery of 
areas of irradiation From time to time, these 


areas of irradiation From time to time, these 
vessels thrombose and the thrombus luring 
beneath the thin skin forms a dork blact 
sped:, known as a “coal spot The theory 
Is that this coal spot or spots signify areas 
of tissue irritadoc and devttallratiOD and 
that they stimulate the eplthelhim to re- 
peated eSorti at regeneratloii. Eventually 
fr^ such irritative stimulation cardnoma 


seem somewhat unfonnded 
and are not boroe out by careful stodlos of 
matcrlaL Trae o»ugh,^ aiter 
ioles of the irradiated sldn a« ma^y^ 
r^ved by endarteritis and by 
than tS tfiae is no question but that Ihe 


pears perfectly normal may lahs" 
dences of dennatltij ab borders of tne 
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infti. Wli) ihh ii *0 Is lUfflaill to c\plnln 
Tlie grtss appcanmco of tlic ikin nipRctti no 
tTcc&- bcwtATT tlKTT l>c fipulRcatit 

baric donga In the cells wlildt arc latent 
bHtmhJdi tnemrobK nnnlfcst tl>cm«-l\‘cs os 
ane goa on. For tills rmson persons wlvo 
ba\-e lodi Icsiom ilwuld bo cvamlncd peri 
odkaDvtnd i>e\r nvuilfcstatlons Ireiilctl Tlio 
m t r oo tHD often be surprised \\l>cn the 
pathologist reports areas of carcinoma in situ 
li »hat Qppean to be onl) modcratcK in 
TdimiiUi 

When enrduoma is present It is treated as 
h cutmeotts carcinoma clscwlnm. bj w’ido 
oclricm. If it Is attacked corlj there s\dll s'cr^ 
pdnNy be no deep immsion since the dense 
crab of coriura and blockage of lyTOplialics 
tend to bold the process localized, llonescr 
Me tbese bairiers ha\‘o been passed e ra> 
sad ndloin cardnoma metastasize as do 
i:dier squamous cell lesions Fortunately Uie 
great nalority me of kn\ -grade malignancy 
Ikwwer the roll of roentgen mj martyrs 
dcidj u evidence of tlw malignant possibiU 
to Lymph node Invasion may u'cll occur 
*od fa p resent fat about 50 iicr cent of the 
Id ubom enlarged rtodcs can be felt 
epltrochlcar and adllary dissections 
if enlargement is felt otliersvtsc 
^ wsse^nj do rwt appear ncccasory 
. uD d eeply invasive cardnoma, in which 
are needed to effect remotal of 
«cal lesion, lymph node removal is advis 
‘“er^ardlen of the andlngs. 

irrifffrton has long been recog 
^ ** lading to the development of car 

*wn of the hancli Among tlie 
^™<^irntants nied coinmerciall) of par 
th» ™P^l*Dce are coal tar and Its derivu 
greases paint and coal 
too are important when the 
Vtc exposed to them over 

Ini* Certain industries are particu 

In thl, respect, this hoi been 
w rrrfrw meaiures ore taken to avoid 

of tb* ■■ ^^posur© The liablUtv aspects 

U cannot be Ignored. 

knmra that bum scars of long 
those of deep tliird de 
nuy marked keloid formation, 

^nto carcinoma. The thin 
the dense scar beneath 
fatoXJr ^^™*tized, breaks dosvn easily 
^ usage and Is frequently 
as many os sixty 
doini Intr, the burn and its brml 

““y ^ responsible for 
« the hsuds Fortunately the use 


of Fowlers solution has boon very much cur 
tailed since this medicntkm nsca over a pe 
riod of vears often tended to lead to arsenical 
keratosis whidi eventually broke doxvn into 
squamous cell carcinoma Tl>o lesions occur 
cspccialK on the palms and soles but may be 
fotmd wlicrcver there is squamous mithcllum 
and Iius’O been seen in the larynx. The condJ 
lion is especial!) treadicTous since not one 
l)Ut multiple carcinomas develop on many 
regions of the body and continue to do so o\'cr 
n long time until metostases and a fatal oit 
come occur 

Chronic infection may be associated with 
curcinonui of the hand At one time areas of 
cutaneous tuberculosis were irradiated and 
these occasionally developed carcinoma In as- 
sociiition with the tuberculons lesion. One 
occasionally secs cbrcmlc osteomyelitic si 
nuscs on tlio hand dmvn which r^thelium 
lios grown and in which carcinoma has de 
\'clopcd. 

Irritation of prcvloinly benign lesions may 
bo retponsibio for carcinoma of the hani 
Tlio oidlnary wart if irritated suffidently by 
pIcVaog and shaving it off or by overdoses erf 
irradiation mav ocmsionally break down into 
carcinoma Several of the most extensive car 
cinomos of the hand which we have seen 
Ihxvc been of this origin. 

Carcinoma of the hand is almost ahvays on 
tlie dorsal surface Why the dorsal skin should 
more frequcDtly develop carctooma is not 
known allhou^ It is tempting to speculate 
on the possibility of greater exponire of this 
area to various types of Irradiatioii— solar i 
ray and rodiom Certainly the palm is more 
subject to mechanical trauma thnn ij the dor 
sum and, if mechanical tra uma were a factor 
her© u where cardnoma should occur Pos 
sibly the histologic difference between pal 
Qiar and dorsal skin is the real reason. 

If recognized early for what It Is the lesion 
i5 seldom found to bo invasive, althou^ it 
lias the same malignant, locally invasive po- 
tendalities and tendency to lymphatic spread 
as do any of the cutaneous carcinomas Wide 
excision, if there is no deep extension, beyond 
the sUn, is frequently siiiEdent in the very 
early case When invasion has occurred, more 
evtensiv'O procedures are called for and often 
partial amputations of a metacarpal and Its 
digit w-iD s^ce The extensive lesions Involv 
ing wide areas of the pabn or dorsum, how 
over will require amputation of the Ka wi 

Disseebon of the nodes draining the hand 
should be earned out in all patients in whom 
these nodes are enlarged or deep invasion has 
taken place. ^Vhethe^ or not routine axillary 
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and epltrochkar diMcctkm ihould be carried 
out in every patient rcatJ on Uio fudgnrkcnt of 
tho furgeon. Axillary and epltrocnleor dlsxec 
tlon Is not necessary in potlcnti with mperfl 
dal lesions without deep invasion- Howm’er 
in all in whom there Is deep invasion or polpa 
bio nodes dissection sliould bo carried out 
In the latter group about 50 per cent will 
have evidence of involvement or tbe nodes 
Melanoma. The melanoma of tbe liond Is 
most often seen involving tho nail bed— the 
melanotic ^v^lItlo^\ of Hutchinson (Fig. 68) 
It was first dearly doscribed by FTutchlnson 
who pointed out that these lesions aro most 
often treated for some time as chronic paro- 
nychia. He also pointed out that these Icsloiu 
ibo%v Q pigmented border even if their central 
portions do not show any pigment Tliclr ap- 
parent InnociKrusDeu in the early stages may 
DO misleading oikI the lesion may go tosvard 
deep Invasion when Its surface appears quite 
Innocent Nothing slwuJd be done to irritate 
tbe area. Biopsies ore out of the question 
unless the surgeon Is prepared to cany out at 
once tbe initial surgerv In Ute nail bed 
meknoma, amputation of tho digit should bo 
performed. Tbe geoeroDy accepted course of 
action is then to carry out an ojdllaiy and epi- 
trochlear dissection some four to sis weeks 
later This procedure has tho authority of 
tim^honored accci>tanco Whether it is logl 
cal or the best treotraent has not boon de 
termined. On grounds of analogy and logic, 
dissection storting at the a\ilU and working 
down along the supiKJsed lino of the Ijm 
phatlcs would seem more reasonable. It does 
not appear that tbe tarificalJy mutilating 



iketdi-) 


forequarter amputations have offered njw± 
better prosiKJCts in regard to prograali tlaa 
Iiavo less extensive procedures. 

Tnmon of ribrous Tissues. Flbrornuu 
Fibromas occur In many locations In the 
liand. Tlicy are usually subcutaneous ird 
produce superficial masses which are fre 
quenth diagnosed os neurofibromas, implan- 
tation cysts or early xanthomas They may 
occasionally be pedunculated and hang bixn 
tho sldn by a thin pcdidc. Tl>e early nodnles 
of Dupujlrcn s contracture are usually ctiag 
nosed by the uninitiated as fibroma of the 
palm, and only as tbe foidal bands become 
more evident is the true Identity sospccied. 
Deep fibromas are seen occasionally in or on 
the tendons where they may cause symptora 
of blockage duo to mechanical interferaKo 
with gliding. TT>e flbnnna fa quite benign and 
docs not recur after removal However a pe- 
culiar fibroma docs develop on the hand 
\rfiich docs recur and oiuolly fa more aten- 
sive at each operative procedure. The micro- 
scopic appearance of this recurring fitronw 
mo) suggest nothing unustial After seveml 
poriesclriooaJ rccu ir ep cw , however its struc 
ture mQ\ change sonwrhat. This tjpe of to- 
mor probablv should be tndiided fa tbe »r 
comas 

Sarromas (Fltt 59 aod 00) There are 
man) Niuictics orsarcomas of tbe hand. Mmy 
of them probably tale their origin from nerve 
siteathf and are ncurafibrosarcosTuis. Thev 
may bcnnrvcr arise from an\ of the soft roo* 
odcrmal tissues ai>d VTiry from hard flhtom 
tumors to cellular masses containing ooly 
flight amounts of stroma. They may begin u 
tiny nodules In tbe lcn\’er layers of the slfa 
or subcutaneous tissues but con arise deeplT 
from any fibrous tissue as bard, usuall) pafa- 
iess, masses They bccutne fixed early 
rounding tissues ar>d ma) cause pain They 
mnv gnnv slow!) for months or e\Tn )'can 
before their malignant nature becomes 
cut On tho other liand, somo of than develop 
very rapidly become Inx-asive and lead to 
early metaxtases and death They u**)' h* 
composed of round ccDs, spindle celfa w a 
mixture of the two and present a varylnj 
amount of stroma. , 

There fa a v-ariety which, while not 
to tlio hand, appenn as a recurri^ fibstuna 
that Involves the overlying skin. This 
fa usually excised quite easily and anparen^ 
well beyond its limlb Tbe defect left 
excision will often require a skin 
eirnl months or even longer afterward, foJtow 
Ing an apparent cure, tbe tinnor re®PP^ “ 
or along tiio border of exaslon- 
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\j«und,aiidoftcnalliird or foutlli excision, 
TtSder than ll>c nrccctling, nnHH foil to 
kad to ■ core. Careful »luil> of microscopic 
RctiWDtt) iho\\ nothing IrKompatiblc with 
1 of fibroma* After numerous recur 

rriDca, hcm-e\-cr it will l)ccomc Qpp»uxmt that 
toddngbul stTj uiclc exebion or amputation 
win tofflcc ind often at tills time the micro- 
KDpr cbaractcnstics will become more com 


patlblc w^ith a diagnosb of sarcoma* Despite 
tills hoss’cvcr distant mctastascs are seldom 
encountered* 

U/wmo. Lipoma is a fairl) frequent tumor 
of llic band, u+icrc it forms a rather topical 
soft nuss (Fig. 01) It Is most often seen os 
a subcutaneous mass on tho dorsum* Ckxns 
ionulK It is lobulntcd particularly if crossed 
b) tendons or other dense structures The 






FifunCO ^ItUgnmt zdtbommna. 
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Figure 61 Upcuae. 


mperfidal Upomo may be mUtaUen for aa 
epldermofd cytt or lonthoma, henttrx-er 
tbo dmractcrlrtlc contlitcnc) ii iinmlh a 
ilcfinUc due to tb natvire. These himon oro 
Mid to become hard wltcn the hand U 
plunged into cold \catcr Deep ^[>oma^ nu> 
urlio 'vithin muido bdJies oliiut iktvc* on 
or about tendons and uHtiiin tendon stieaOv. 
The intnunujcular one* arc ver^ difficult to 
dlamoso because of their location. Thc\ arc 
said to become maJignaot oocasionall) One 
variety of lipoma komvn os an arborescent 
lipoma occurs within the tendon slteoths 
\st»n It spreads throughout tlw imnlved 
sheath and produces a picture quite similar 
to that seen (n chronic tenosynovitis It$ re 
mos’al cntfllli an extensue dissection It inn> 
bo confused ijreopera(I\rIy with n tubercu 
loui or other typo of chronic tcnosyDOvitlJ 


with tanthoma of the tendon sheath or with 
vlllonodular (eno^iKnltis. 

Tlio pTOgnoris for lipoma tj good as far u 
recuiTcnec or malignancs is concerned, h 
roro Instances a llposarcoma ran) occur 
Tumors Aniing from Joint Capsnks sad 
Tendon SbeathL This interesting groop of 
tumors ilxxild probabl) bo called JMwiJ 
tumors c'cept that flic name fMxnicsna car 
ries with It tiro connotation of malignancy 
King Ims studied these tumors more thor 
oiipJ)I\ tlian anj-onc else and Iras come to the 
conclusion tlrat thej are derhed from crib 
dcitfned to form the fofnt rocmbmnci, cjp- 
fulcs ond ligaments, Tlrcj arc, in fact, trot 
tumors of symcnlal cell origin and sbouH be 
known as sjTxnlomos 
Tiro moat frequent of these turnon is the 
gongffoii (Figs 62 anti 63) It Is abo one o£ 
tiro most frequent of oU hinjois but H Is at 
ibo same tune one of the most obscore. U is 
hold bs many to bo due to trauma and b said 
to occur rtpcdalK In persons who subject 
their hands to frequenttv repealed mo- 
Hons, such as piaofc*^ vWinfsti or 

otlron wltose work colalls use of the 0agcn 
and wTljt for long periods of fine!) coerdlD- 
ated acHvit)’ Qloiw observation does aot 
scCTTi to bear Uris out, since this tumor 1* *een 
In persons with oU ripo of occupatkm*. 
There was ot ono time wp«iall> oraeng 
Frcndi o bse nTf s an Indlnattofi to osoibe 
the condition to hiberculotis However It 
lecTTo Ifkch that neither tubcrculofl* nor 
tiuuma Is lire real ctiologic agent btfll ^ 
odiCT theory of its origin, and this was tflugbt 
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fcfiBJnv)TarT,\\-aJ lliat It rqirrvTit«l n Ikt 
mtfcm of the 5)TKn-ial iImtoIU tlirwiRh n tim 
(fcffctln ihc fibratj cupnilc of u joint whlcn 
fvpiiim ult) older nirgcon^ alwaji fcouplil 
fee the italV \rltcn rcmmHnR tlic tJinwr Tlio 
jdnt cipfulc is ahsmi opcnctl when a gan 
^ fa remm-ed, hill thli li done l>ccmue tht 
hmry origiiutci from lho«* tlisiici wtiich 
fora its Imc and comcquently rcmo\Til cn 
Ufls evdskm of a portion of tin- joint enpMile 
Actual cornmunioitlon of lire cj'Jlic cni'ih 
nth jonrt space liowc\‘cr cnnrwt l>c dcn>on 
stntrd. 

l\'bcn ganglia arc studied microiconlcaU> 
dey are fotmd to be made up of a lusni (Issue 
ahich fa fibrous joint cupsulc or tendon 
death containing cellular areas within which 
nuy often be seen tiny CJ^t^c spaces, Tlic cy's- 
bcroais fa continuous with tills and consists of 
I thm-walled unilocular or mulUlocular cy'it 
appear that tlw large ej'sts come 
by the enlargement and coalescence of 
tie smaDer cyrti which orglnatc in (Iw lauaJ 
toue. It would appear also that tlic recur 
TOe of ganglia is duo to tlio fact tluit the 
^ tissue has been left bddnd In rcnw'oL 
^ concept of origin likewise explains the 
recummee wlUch follows simple 
or aspiration. 

ocair in a number of typical loca 
w on the hand. Most frequent ore the ones 
on ^ dorsal surface the so-called dor 
cirpal ganglia, which take origin from the 
P® capstJe at the base of the second meta 
0 ^ wh kh present themselves on the 
the tendons of the coitunon 



digital extensors and tbo radial extensors An 
otlicr fux'nritc dorsal extension is In the ana 
tomic sniiff box wIktc they originate from tbo 
joint capsule at iho base of tbo tliumb and 
from adjacent tendon sheaths. A volar-carpal 
ganglion Is seen on tho wrist at the radial side 
in connection with tlio joint capsule at the 
liaxo of the tlnimb and tho fibrous sheath tis- 
sue about the radial-carpal flexor These latter 
two ganglia ore In intimate association with 
the radial artery os it winds tlueugh the snuS 
box to tlw interval bchveen tlie bases of the 
first and second mctacarpals The vessel Is 
liable to injury during oxdsion of the gangha 
ond must be visuaHred at all times 

Ganglia are also seen to arise from the 
fibitnu tender sheath of the flaxor tendons 
fixer the proxunal phalanges of the fingers 
usually tlic index, middle and ring fingers 
just dirtal to the proximal digital crease (Fig 
03) Hero tliev are thought by the uninitLatrf 
to bo sesamoid bones although it should bo 
realized that sesamoid bones lie over the 
joints whJdi arc considerably more pronmal. 

Occaslouallv cystic structures rmembling 
gandla are found xvithin the substance of 
tendons aiKi they may be so located as to 
cause the pbeDomeuon of snapping teixion. 

Tito symptoms of ganglia are mainly due to 
the presence of a hard moss in the tissues 
whi«^ causes either a lumpy cosmetic blemish 
or pain when the mass is pressed against un- 
derlxlng tissues At times the development 
of tne dorsal-carpal ganglion may be her 
aided by pain and temlemess at the base of 
tho secona metacarpal which may be present 
for weeks or months before the actual tumor 
appears The recurrence of a ganglion after 
removal may be predicted by similar pain and 
tenderness 

Treatment of pmglion u surgical excision. 
Often excision of a ganglion Is one of the first 
elective operations turned over to the tyro 
However it Is not the simple and easy pro- 
cedure It would seem to be. The diffirilty 
does not Ho in removing the cyst intact al 
though this is not at all easy but in removing 
tho basal tissue from which tho ganglion 
springs. This tissue is difficult to distinguish 
from tho normal joint capsule and only the 
presence of tiny cysts within it gives evidence 
of ill Identity The ganglion should bo fol 
lowed down to its base and then a generous 
segment of capsular tissue should bo excised 
vrith the ganglion taking origin from Its sur 
face. It Is imperative of course, that tho pro- 
cedure bo carried out In a bloodless field. Lo- 
cal infiltration anesthesia usually suffices 
altbou^ there are certain advantages to re- 
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moval with the patient under general or 
conduction oneithetia to as to avdtl the 
obscuration of tusuo detail by Infiltration 
with fluid- The volar -digital ganglia (n& 63) 
whki tit like pearls on the tendon theaUi ore 
errdsed in toto with the undcrivlng square of 
tendoo iheath. There is no dearer deroonttra 
tlon of the fact that ganglia are not hernia 
tions of tendon ihcath than them titrv tumoo. 

Only too frequendy the turgeon ap- 
proaebe* ganglkm through a longitudinal in- 
cifiorL Thii ahnoit itrvariahly leads to Icloid 
scar over the dorium of the vmst, to an 
nnsightiy scar on the volar surface and to a 
contracted scar on the finger A transverto 
mdslon is always indicated. The Indskms 
which run tranrversely across the lines of 
nerves blood vessels and teodoru must be 
rnado with great care to avoid injury to these 
structures this is gready facilitated by oper 
ating within a bloo^esi field. Following oper 
ation the wrist or finger is splinted in a func- 
tional postion for about ten days to permit 
healing. 

Other methods of treatment yield a high 
p ercentage of recurrences. Crnsmng the tu 
mor by oirecting a heavy blovv upon it with 
a book may sometimes effect a cure, although 
the surgeon who employs this treatment Is 
not likely to know the final results The pro- 
cedure is quite painful Injection or ospira 
tlon and tnjeedem llke\vlse are unsatisfactory 
Hio erperience of olhm in the treatnscnl 
with hydrocortisooe seems to show that this 
method Is also uraatisfactory 



Pifurr M Mdcoqj cyit of Si i g g wlrfi cempn**® 
a the ulQ 

ance in the instance of the isoiiiled tnnwT 
and tbdr exact nature Is somewhat of a my** 
icry They are probably synovial linnon iri»- 
Ing from tendon ibeatlB and faint capsolei- 
The histologic make-up of the tumors b 
quite variable end only by studying nmnef 
ooi sections from various areas oi a lii^e tu- 
mor can a composite picture be made of them. 
Study of a sinrie section will not give a true 


The rmicous cyst (Fig. 64) which occurs 
on the dorsum of the dhtal phalanges at or 
near the sides of the base of tlw nail resembles 
a ganglion in appearance and in the gelatin- 
ous character of its contents. As King has 
pointed out» however it is the result «n mu 
cold changes In the subcutaneous tissue and 
does not originate from the joint capsule The 
locatkin over the base of the nail often leads 
to a depressed deformity of the nafl. It recurs 
very promptly after removal unless the m-er 
lying skin and cyst are eidsM together This 
woind seem to indicate that th^ tumors 
origitiate frocn the lo%ver layers rf die corium- 
Herooval therefore necessitates covering the 
defect with a tiny sldn graft These cysts nmri 
not be mistaken for Hebetdens nodes 
Xanthomas or giant cell wnfftomatic tu 
nw-, occur u tokted tuirwr mma on tj» 
hand In contiul to *« mnWpIo Mthoi^c 
t™—-, TvWch are seen in assodaUon with 
dfatorbance t, imdtiplo 
, trrt.t)lvtiiK many tendons There 


picture of the histologic structure. The ubot 
I s made up of four elOTental areas tntesmiieo 
in varying propot tkim from tumor to 
Foreign-bo^ type giant cells are a strmog 
dmrocteristic. These hnv'c led many to dug 
nose the tumor ax a giant cell sarcoma. lot® 
mixed with the giant cells is a strtwoa « 
spindle shaped epithelioid ceUx. There •» 
areas of variable size and shape 
foamy cefli with small nucid and bcphlf 
cvtoplasm filled %vith cfaolesteroL Dissoww 
in the chdeiterol Is xanthine, which 
tumor its yelknv color the cholestes ol ttw » 
colorless Scattered throughout the tumoi 
hemoflderln deposits which some beifa\^ 
reprewnt hemonhages indkative of trauiM- 
In many of the tumors, peculiar *P*^, 
found containing no Hood ccUi, wWeb 
been thought to l e pi ese n t a tendency on 
port of the toinor to form joint spaces a^ 
nence to indicate its derlvatlcm from synovtti 

ceUa. „ ^ 

The turooT is benign and Is ameM^ ™ 
local removal This must owever be very 
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^aoa^ since the recurrence rale if miito 
bijh becjofo the tumor tales origin from 
(tfper bcoa ind tlio nipcrfidal moss may 
be ocJy the fuifacc manifestation of a long 
jUi which paiM* into the tendon il)cath of 
1 4gtL If the ftalk Ij not rcmo\ ed, tlw tumor 
Tt-fom In other word* recurrences oro not 
trie reeurrcncc*, but simply crmrih of llio 
portBD of the tumor mass ulildi lias been 
left bchiiid. In rare instances following sc\ 
ed rancn-ali, the tumor may assume mallg 
■Bt chancterlstlci. 

Xiathonfi occur particularly on llio digili 
(Ffe 05) where they maj be confused Mllh 
«fweniio<d c>its. These latter arc usually 
raflotular in contrast to Tanlhomas whicn 
ireusnah) multilobular Either may bo mis 
tilei for the other Xanthomas do not Inwlvc 
tie omlj-iDg sHn, but ore firml> attadied In 
the depths and, hence, arc not momble. They 
are occaiioiHiIly seen In the palm or the wrist, 
'h^they assume the characteristics of vll 
™hihrs)TKJvitii. Few s>Tnptoms ore caused 
foe cosmetic blemish or Interference 
^ 0*0 because of actual size and locatkm 
Treatr^t h surgkaj removal This must 
out In Q bloodless field, since every 
. bnnor must be removed to in 
^ tgainrt recurrence, Tho digital nerves 
wiD be found courting across 
°*taDor mats, usually in a deep groove 
separates one lobule from another 
particular polos ore taken, the nerve 
™ Its associated vessel will bo divided. 
J^c^inuit also be taken to follcnv tho 
. throughout its entire course and not 
With removing simply the large 
riu t, ” “wre superfieW mass A tail of 
wffl often be found to enter the 
,trf-_^*r^®th and to nm for a variable 


to it This may be the origin of the 
tttitar ^ removed. When tbe 

\ev itself at tho wrist. It may be 

involve tiio whole or tbe 
tonar buna, or both, and require 


as oxtensivo a dissection os does tuberculous 
tenosynovitis Hero also ono may excasion 
ally find tlio tumor to have invaded the 
carpal bones 

Tho prognosis for xanthoma is good as 
far as malignancy and metastasos are con 
cemed, but tho recurrence rate tends to be 
high unless special core is taken In the primary 
removal In occasional instances tho tumor 
ma) bo so extensive on a digit as to replace 
almost entirely large areas of the digital fatty 
tissue and to compromise tbe blood supply so 
seriously that a finger may hnvo to bo am- 
putated 

5y»ioriomrt The tumors previously de 
scribed oro probably of syno\daI origin and 
should be ctnaed as synoviomas However 
the term "synovioma’' has become attached 
to a particular malignant variety of these 
tumors which fortunately is rarriy seen on 
tho hand. These lesions occur near tho Jotnti 
os pntniw , slow-growing rather Indefinite 
mosses suggestive of a rheumatic nodule 
They form encapsulated or diffuse masses 
often butter yellow in color They may be 
solid or fieshy and often are not easily 
distinguishable from the surrouDding tissues. 
They appear to spring from the Joint capsule 
and in early stages do not Irrvolve tooc. 
Following simple removal, pr o m pt recur 
reuce Is to be suspected and metastasis mav 
be anticipated if amputation of the digit is 
not soon carried out 

Blood Ves*l Turnon. All of the varieticf 
of vascular tumors met with elsewhere on 
the body occur on tbe hand and forearm. 
Whether or not the>' are true turnon is often 
to be questioned- Reid, from on extensive 
experience with many such tumors con- 
cluded that most, if not all of them, repre- 
sented some form of arterioveooui com 
munlcatioDL. It would seem lo^cal to aicribo 
many of them to arrests in development of 
segments of the vascular tree Study of the 
mnnsroul contrlbutiom made by Sabin re- 
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g ar d in g the growth of the blood vw»eb 
gives one a picture of the various phase* of 
grmvth, In many of wlilch the veiseli resem- 
ble the vascular tumors as wo know than. 
The only malignant blood vessel tumor 
resembles the an^oblartlc phase of vascular 
development Omer blood \'cnel hunor* 
suggest certainly tlw stage of capillary 
plexus formation some the reUfonn stage; 
and still others arrest in the stage of stem 
formation. The diffuie arteriovenous aneu 
rysms with multiple orterioveDOus communl 
cations would certainly icon to represent 
orrestj in Intermediate stages of vascular 
tree development 

While arrest tn devdopment of blood ves- 
sels may represent the origiD of the tuinort 
their continued growth may bo a monifesta 
tion of the efiocti of arteriovenous commuoi 
cations and the effect of the abnormal 
drcnlatlon upon neighboring vessels. A 
specifio blood vessd tumor may not ahvay* 
be of a certain tj-pe but may coataia various 
mixtures of capillary and cavernous and 
vessel tyi)es of angfoma. 

Tlie capillary or tekingiectaUc t)'pe of 
angioma li present fumharly as the port 
wine stain or strawberry marl and bus 
usually been manifest since the birth of the 
patieuL It ii usually elevated and soft, of 
bright color and Donpulsatlie It may occup>' 
only the under layers of the lUn. but tb^ 
may be cavernous spaces benoath It 
Occasionally it will disappear during the 
first year of life, but one cannot count oo 
this. From a small beginning, the tumor may 
gitn\ extending m’er larger and larger areas 
until its eridicatian presents a \-ery difficult 
problem indeed. Hence early remoWl seems 
indicated If the mass is of any sire, and 
eipeobllv if It ibenvs any teoden w to gnnvth. 
It may be necessary to replace the sfctn ore* 
excised with skin grafts if primary cloture 
cannot bo accomplibed otb^rise. 

The fowrnouj ojtgiomos are occasionally 
seen on the hand, partlcnlariy In the palm, 
xrhere they seem to take over the venous eliv 
fftents of the drculation (Fig. 96) When on 
cerverod, there are discovered large thfav 
walled venous lakes which ertend up and 
down about nerves and leodooi Into mus- 
cles and not infreqaently from pahn to dor 
jnnv. Very extensive Involvement is almost 
the rule and, altbou^ the arterlo are not 
involved per se, It b often irapotrible to 
inove the tngtaitu without dodging the 
normal veetcls Hence, a staged operation 
u frequently reqpircd. 

iVbot a few instances these cavaniou* 



Figure 66 Venous ufkma. 



Figured? AiUnlovmow sroouiym (OTJfoiitdJ 1 p- 
voivtsf the N'VMeis of the mtAile fln fl rf 

laka Imnlvo the bone*, usually of ^ 
two digits a fact which Is fndkiitcd by 
X examination. 

Tne congenital aTierhvenous aneafy^^ 
as they occur on the hand, £re<iueoth' aa^ 
the vessels of one area, e.g, one 
digits (Fig. 67) 'Ihoy are characterii^ bv 
extenif^ pnliating vascular tumon 
ment of the Involved digits or of the 
hand, and venous dilatation over the hsno 
and forearm. The arterioveoews coungDai- 
cations in those instances are multiplA thus 
contrasting with the traumatic 
aneoiyim and making for coiisid«»ble 
cnlty in care. The tiny vessels in the skin 
become dilated the s c* tHu os’ 
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ten tnd fnrioui hcmoirhago may occur fo\ 
bvtDg a trivial iofuiy 

Trtatroent of tlw angiomas consisti in 
ingksd eradication. AltiKJugU the capillary 
tjpe b wniltive to irradiation tills must bo 
Am la soefa de»tructi\-c dose* to effect cure 
Sal te sbn is left badl> ImeUcd vrilli 
irradiation dermatitis. WTicn Irradiation lias 
been carried ont, subsequent excision of tbo 
ddn foUovred by grafting is often required 
Soch therapy seems contraindicated In 
yoengrters since the epiphytes may bo dam 
iged and serious grcmih disturbance* rc- 
Iriection of sclerosing agents although 
idrbeQ in the older lilcmhiro Is seldom 
practiced today 

Cspdkiy angiomas may be excised end sal 
Idwtory results obtalnetL The need for iVdn 
rtplscement at tbo time of cxdilon \vii\ do- 


P«id iqjoD the tizo of tbo area rerooved. 
C»vcn»as tngkxna may likewise, be ex 
riled, although it presents a more dilHcult 
prilein than do« die capillary type. As In- 
tlnittted abok-e, tbo tumor may bo so oxteo- 
^ that ccenplete removal may bo impos- 
^ the lurgeoo rrmst bo content ^ib 
potlsl esdrioo of the roost troublcsooic 
"^^At tiroei the procedure must be staged 
** f® of cempromisiDg the blood supply to 
more dlgrti, if erdsfon of the turoor 
the blood supply too lerlouily 
ttnnors only rereljr develop arteri>' 
aJatmtinl cations hence, partial ei 
nav be saoceiifuL 

Congenita] arteriovencrus aneurysms pro- 
^ cne the most difficult problems in 
of tb© hand. Theoretically one 
able to approadi and Ugate the 
comnjonfcatioa Practically 
«er*J* possible, except in a bmit^ 

'^^caimnumcatiom are multiple, 
aSecting vessels over a large area, on 
vQto and dorsal surfaces, end one usu 
after supposedly adequate 
liMtioa the tmnor promptly 
ig^ often to a greater proportion 
i* ^ vessel* of a single 

li wn “^bed, amputation of diat digit 
UoforiuDfltrfy the process Is 
®*r finger The sutkcod 

by local attad, on the tumor 
ta !? riagei of the blood vessds 

alknvlug sufficient time betwee 
tn permit collateral circulation i 



botryomyxosls since It resembled a tumor 
mass developing in horses foUmving castra 
tion and wn* thought to be due to a fungus 
Infection While It is noiv known that It is 
not due to a fongus its true nature is still 
subject to controversy It is roost frcOTcntlv 
called a pyogenic granuloma and tne im 

E lication Is ^t it is an infectious granu 
iTTU It appears as a small musliroom*Uke 
growth frequently located on or near tbe 
finger tip but may be in any location on 
tbe hand. The stalk of tbe growth pushes 
out through a small opening In the skin 
which forms a thin collar about it Micro- 
scopic study of the mass shows it to be 
made up ol myriads of tiny caplllarv ves 
sell, resembling very much a capillary an 
glnoma. Some think It Is In fact on angioma 
which has burst through the skin. It often 
disappears after i ray therapy occasionally 
even when It is treated by compression. It 
is quite amenable to simple cidskm with 
closure of the defect This seems to be tbe 
preferable treatment The tumor does not 
recur after removaL 

domur tumor This turoor originate* 
from the neuromyoerterial gkmms, a struc 
ture associated with the autoiwinlc nervous 
system and having to do with tbe beat-regu 
latlng system. The glomus U found only In 
warm-blooded animals and is especially 
developed m the feet of duda Clomart are 
essentially arteriovenous communications 
maefe up of fine arteriole* connecting di 
Tcctiy with venule* fonning the /^anoic of 
Sucquet Hoycr The vessels are surrouDded 
by ceQs resembling epltbdioid ceffs which 
aofo thou^t by many to be modified smooth 
musclo cells No nerve cells ore found in 
die glomus however there arc many mye- 
linated and nonmyelinated nerve flbrili In 
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Ffffwv 69 Sal^m^uc] flcnmu tomctr Prerfci m to 
ciKnitlon )t ^lovcd op u a dark porpllib-frtl patci) 
po der tile oall. The toiet b a pbotocnrph d the Cmoer 
aha e^dsncu 


it Aod these gl\’e evidence of Its c^ose as* 
sodatioa with the neurovegetnttve tystem 
Glomern are fousd scatter^ ail cn'er the 


neck. In a feiv of the ptlienti, Hon»i 
syndrome has been observed The petieut 
uiuafl> presents himself ivith a bneWcty 
of an undiagnosed painfoj spot wttch has 
made Ufo generally miserable. 

Diagnosis is usually suggested by d* 
history and the findings ol i tender sub- 
cutaneous or subonguaJ no^le. The tumor 
under the nail mav be visible and the nail 
Itself may be pmtted op and rtmudcd by 
the underlying maas. An i-ray 
of the finger Hp may reveal a depression In 
the distal phalanx di»w to the pressure of the 
tumor Similar tender spots may be orased 
by other tmnon such as letomj-omas and 
r^eujomas, but these ore rare and none gives 
the typiail history of the glomus tumor 

Trectmont coodsts in simple sbdllng cot 
of the tumor Becmise of the pain and appre- 
hension on the patients part, opoatfon may 
often have (o be accomplisb^ under a gat- 
eral anesthetic. A bloodcss field is esseoli*! 
since the tumar may suddenly constrict and 
uhat u-as o pink or red tumor mass may 
become Insisible. This Is especially fiahfe 
to occur when d>e patient is under bcal an- 
esthesia. Bec ur resKO is rare tmless the tumor 
Is missed. These turnon do not become na* 


body and tumors orldog from them have 
been reported tn bone and other deeper 
structures. They are espedaDy abundant In 
the palmar skin and in the nail bed (Pig. 
09) Hence, the vast maforit) of gl^us 
tumors or© reported as occumog on the 
Itond, although these lesions have been re 
ported in practicalty every region. 

The tunXTT is frequently very smaD (5 
mm. or less tn diaineter) but may attain 
sizable proportions, measnnog up to I inch 
in diameter Multiple turnori have been re- 
ported. 

Womos tnmon give rise to a rather typical 
pathognomonic chain of sym p toms Starting 
Insidloajly they develop into tiny painful 
no^ei or painful areas which may not bo 
palpable as nodules. If they occur in the 
naif bed, they may bo visible as reddish or 
purpUsh tumors, a few mfllhneten in diam- 
eter whldi push ^ bnt do not perforate 
overling nolL "niey are visible at times 
invisible at otberi, and are more painful at 
times than at othen Sometimes tbey are 
(jpcciany painful when cold, in otbea- In 
rta^wben warm. Tbey are aKvayi painfd 
to touch and nay bo k; otqnlHt^ tondor 
Dal Iho potiont ptotocti^ port by plo^ 
H, land to hlJ pockot Thoy oto givo rim 
to parorvnial alS of pnln which radUte 
foroo™ wd onn or cron into tho 


hgnant 

Lymphangkanu. Lyu^hanglocaas m 
tremely rara Tbey ore seen as coagenlt*! 
leslom leading to enlargement of parts « 
all of the hand, fo rearm and aim. They 
may prodoco a type of gigantism. EtcUioo 
is usmilly difflcnlt because of their extent 

Bone Tumors. Enchondroma. Except for 
eucboDdromas turnon of the bones nf ih® 
hand are rare. Enchondroina ii bown« 
not dt all infreonent It is seen paitkolany 
in the shafts of me roetacorpals a^ prcrdmal 
phalanges but never In the corpus. I t P^y 
DO multiple and both hands should aJwayi 
be I myed wrhen a suggestive bony 
is present Occasionally the surgeon 
find multiple turnon of ^JOth bands, bet the 
Is rare in our experience. 

Enchondromas develop as skndy giowiDg. 
hard tumor masses in the tubular booes, ns^ 
ally near the heed of a metacarpal or ha*®^ 
a proximal phalanx (Fig. 70) Occasioo^ 
the patient ^rlll complain of duB paht 
more frequently there ore no symptoms 
a trivlAl injury leodj to a fracture wi^ 
jatwnptf an x ray emmfnation whicb m** 
dotes the tumor Curiously entmgji. ® 
seldom gross displacement of the fracture, 
probably because the infury has bw 
trivial or becaose the solla tumor bdp* 
port the bone. Tho x ra • --tljoff* * 
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\’erictilar area of rarefaction uHthIn 
the dflft of bono \vlilch liai expanded and 
out the cortex bnl doc* not perforate 
ft The pfetore may racmblo v-cry doscly 
tiot of a giant cell tumor However tlvo 
pant cell tumor U more like a loan bubble 
in appearance and in addition lx of extreme 
ratty in the bone* of the hand. 

Treatment consist* In unroofing of the tu 
DOT and thorough curettage of iti granular 
pedy while coetcnls. If the patient prrcscnti 
hknself with a fracture the lx)no ib^ld be 
jpfinted and allowed to heal before the hi 
nr ii attacked. Healing of the fracture con 
be intidpated to take place latlsfactorlly 
At operatloa, the xurgeon ihould expoxo 
de lIifaiDcxt portion of the im-olvcd xhoft 
after xtripplng bock Uhj periosteum, 
orefa^ remcn-e the protruding cortex to 
give tdeqoate access to the underling hi 
tner ntasi . The remainder of the shaft li un 
^tobed lince It preserves continuity The 
pcady white ratiier dry granular tumor lx 
tboi Kooped cart with a xmoll curct A xur 
phing amount of material will be removed 
^great care must be taken to xecore aU 
« it Only the cortical ihell ihould remain. 

ad\1*ed to fill the defect 
bro chip* however this doe* not 
^tobenece^ The xtripped periorteum 
tUowed to drop back ax wdl ax it wiD and 
m are dosed. The cavity soon 

^ ^ bone ro-forms over 

atto ^Oy so that In time a practically 
ihaft h prexent The tumor will not 


recur if It lx adequately removed. It lx not 
malignant 

Exoilotts Those tumors appear infre 
qucntly on the hand usually In the region of 
tendon Insertionx and ore occasionally mul 
Hple They are larger on palpation than the 
\ ray picture Indicate* xlnce they are capped 
with cartilage, and are properly called car 
tilaginoux eiostose* They may rarely de- 
velop In the nail bed as Dupuytren* ex 
ostose* They push up and erode through 
tho nail leaing to a granulomatous ledon. 
These tumors arc not malignant and respond 
to simple local removaL 

Osteoid osteoma. This tumor \Ta3 flr»t 
separated os a definite entity by Jaffa, in 
1940 It IX leen sWth moderate fr^uency on 
tho hand as Indicated by the report of Car 
roll who collected the r ecords of a number 
of cases from the literature and, with hix own 
cases studied a xeries of twenty-eight of 
these tumor* in the bones of the hand. 

Osteoid osteomas ore easily confused with 
other rarefying bono lesions such as oxteo- 
my'elitis Ix^ abscess and xyphilix and raurt 
be differentiated from them as well as from 
oxteoebondritix dmecans, xanthoma or even 
bone caflus. The tumor appean roentgeno- 
logically as a small translucent area in the 
bone, dther In spongy bone or the cortex, 
tarrounded by an area of increased density 
or xcleroilx. PotholodcaBy it is made im of 
a center of osteoid tissue surrerandM by 
sclerosed bone. 

The rHniffll picture ihould be quite sug 
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gestive of the nature of the condltton. The 
mort prominent feature Is pain— chronic, 
nagging in character rather thM scvoro, and 
increasing eipedaUy at night However the 
pain responds to mild sedation ^v^th aspirin. 
Study ot the X my fihn, with these facts In 
mind, mahes the diagnosis certain. 

Moberg has shown that the tumor runs a 
natural course over a period of several years, 
and eventually cures itself 

Treatment consists In removal of the tu 
mor Great care must be lalen to remove 
tbe nidus or center of osteoid tissue since, if 
any of this remains, rocurrenco Is certain. 

Gi/vU cell turnon These are quite rarely 
seen on the hand When they occiir on die 
upper extremity they are usually seen in die 
radios near the wrist They hav'o, however 
been reported in the metacarpols near the 
^phyili. They are ilow-gimvlng tumor*. 
Tneir presence is characterized by boring 
pain usually severe and worse at nigfaL 
They may appear a great deal like enebon 
drama on x-ray etamlnadoD but usually ap- 
pear more lili soap bubbles The severe 
pain wotild tend to differentiate them from 
eneboodroma wbch is painless 

Treatment of tbe giant cell tumor consist* 
In its complete remov^ which may be more 
difficult a^ more extensive the proc^ 
duro required for enebondroma. Frequendy 
a segment of bone nrust be excised and a 
bone graft inserted although, occasionally 
thorough curett^e of the currant jdly like 
contents may sutnee. 



Figure 71 Fibrmumns of the bind 


sues In connection with snbcutanetws sen- 
sory nerves. They are derived from tbe con- 
oectlvo tissue elements of the nerve shestb 
and present a typical histologic picture. 
Their renxn’al occasions no distarbaoce in 
nerve function. 

The frulfonn neuromas develop along the 
course of the major nerves of the hand, 
usually the median, less often tbe abar 
neive, ai>d may extend over large dhtaners 
of tbe trunL We have seen several whkh 


Bone cjtts myxomai esUonw fibromas 
heman^omas Fsuin^s tumors may oc 
cur in the bones of tbe band. Anetsrutmal 
bone qjst is rare in the bones of the hand 
Only f^ or five have been reported They 
resemble giant call tumor ai>d enebondroma 
on roentgen oiaminatkm. Only mlcrofcoplo 
study wm determine the diagnosis Bone 
sarxxnnas are also seen on tbe hand, but with 
extreme rarity only five cases have been re- 
ported Treatment consists in amputation of 
tbe hand 

Turnon of Ncrre. Tumors of the periph 
eral iwvw, as they occur on the hand, are 
actually tumor* of tbe sheath elements. Tbev 
are nodular diffuse, a spintDe-sha^ en- 
largement of the nerve area or a plexifonn 
thickening of all the nerve* of an area-ofton 
of the entire hand-as in von Rociling 
lifU5ens disease. 

The nodolar types of Deurora^ neuri 
noTOu M neuroflbrotm, (Fi& 71) are uni 
ajly niboiUMOoi nodulra, or ocm 

rioLny molUflo. to He rebaiUocoo. U,- 


involved the median nerve from a point sev 
aul inebe* abo\'e tbe transvene rarpal hg 
ament down Into the pahn and along w 
terminal rami of tbe nerve to the h*se rf 
tbe digits. Seddon claims that ft is poisl^ 
to Jtnp the nerve fibers proper from w 
surface of the tomor about whkb they W 
tldaty spread out like the rib* of an tun* 
brella. This has not been our eiperl®'^ 
\vlth this tumor In those which vre hose 
attempted to dissect free of nerve 
there has been such an interwoven eomi^ 
of nerve fibers and tumor that separation has 
proved impossible. However the surg *^ 
should always make this attempt before 
elding to saoifleo the whole nerve tniox- 
Tbe tumors are benign, but one must 
•uspect multiple occurrence in other 
of the body Many of these may 
manifestations of von Re ctfi n gh aotgps da 
ease. 

Von Recklinghausen s disease may 
the hand as it does other areas of th e body 
The significance lies in the ^ct that 
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natrij’ 15 per cent of these tumors become 

rtfiZ/orm furtiromo. This condition is 
ctamScited b> diffuse thickening of q 
D ene or group of dctvts o\*cr n more or 
les ntemhe area. A single finger ma) bo 
tii\ci\-ed or several dlgils or even the wlwlc 
btuL The thickening im'olvcs not onl> the 
naiii ame trunk, but the fine terminal tu*igs 
tad emi the skin. Associated with this is 
pDenl thickening of the sldn and subcu 
taaeons daoes the fingers become thick soft 
nd long. Grotesque enlargement mav take 
pljct. WTicn it is marked, It is Imowm os 
elephantiasis neurocmlosa. It vvould be Inr- 
poniUe in man} instances to removo all 
fancihTd tissue without complete sacrifice of 
puts of the hand However it is usually 
possible to imp r o ve the condition from a 
coBDrtic standpoint b> partial excision and 
din grafts, 

Nfnnuarnmw or nntrvfibroiarcoma. This 
may appear as a is^ular mass which 
pwn had sfowK after apparentl} adequate 
The tumor in such instaiKes may 
Jne tD the appearance of being benign, 
21®® mcToicopic section and only its 
reappearance gives a clue as to its 
“22^ often its coune may ertend over 
y eais eventually amputation of the 
?*^ty be required. On the other 
of the neurosarcomas ore ex 
malrmont, metastasizing early and 
to dcadi in twelve to eighteen 
7 ®™^ As with any sarcoma, the Initial 
is the most Important It should 
» ^cal and eitenrive. 
iJlv fwnon The liand Is occasion 

*he of a metastatic tumor usually 
in ^ bone A fair number of such 
^ nave been reported. In rare msUncei 
ni»y Qjjjy manifestation of the 

The source Is xmially the 
or testes 


tumor 

prostate 


^^GENTTAL DEFORSimES 

c^enital deformities of lb 
lent ^ ^ generally Into certain pat 
a« only roughly definite com 
ttm fj there is not the general pot 

ki a palate Excep 

cases ore eiacth 
^ conditkmi os syn 
ird ^ possible to devise stand 

pocedurei, such as those tha 
^ h arelip Many ai>d variou 
the rv{-t_ f forth In explanatioi 

of congenital defonnlties moi 


writers on the subject hark back to our pre- 
liistoric ancestors and to analogies wdth 
closely related present-day animal relatives 
to occount for me various and curious mal 
formations which occur External Influences 
and intmutcrino accidents hav'e been 
blamed However In most Instances it would 
seem tliat actual changes In the germ plasm, 
often of on inherited nature, arc to blarac. 
Experiments with uradJation indicate that 
this modality might lead to gonadal dam- 
age and die latter may cause the develop- 
ment of inheritable deformities in the off 
spring. 

Despite difficulties in classifying these de 
formities better understanding is gained if 
one attempts to place them in certain groups, 
depending on certain general characteristics, 
kanavel, who made an exhaustive study of 
congenital deformities concluded that de 
formities could be grouped into those show 
ing hypoplasia and aplasia, disorientation of 
tissue and hyperplasia. Further be noted 
that malformations have a predilection for 
certain ports of the hand anJ forearm, e.g., 
radial and ulnar defects or combined radial 
and ulnar 

KanavaJ was led to believe, on the basis of 
anatomic and functional studies and from 
certain evidence based on comparative anat 
omv and embryology that the hand and 
forearm mav divided into “ulnar and 
radial divisions separated bv a fibrous par 
tition attached to the mladle metncaipal 
bone “ The vascular and nerve supplies like 
wue suggest a close relation of the little, 
ring and middle fingers to the ulnar division, 
ana a less close assodatioa of the index 
finger The thumb is radial alone. Function 
ally the thumb acts alone the three ulnar 
digits together and the mdei finger m as- 
sociation with the ulnar digits Tbe fourth 
and fifth digits are frequently involved to- 
gether and not infrequently die middle fin- 
ger is involved with them. Tbe index finger 
fa seldom involved with the other digits, 
while the thumb is usually involved alone, 
occasionally with the index finger In con- 
genital absence of the ulna, the thumb and 
tndet are usually preserved, while In lobster 
daw hand the middle finger fa usually the 
one absent while the thumb the index, ring 
and little fingers ore preserved. 

In a study of congenital deformities of the 
band, the surgeon fa Indined to think only 
of the configuration of the bones as evi 
denced by x rav examinations, and the gross 
moriJiolobc changes as evidenced by exam 
inatmn of the hand. One sees absence of 
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FlguTt “2 Codfeoitml uDpctxtloa. Tht< wu lotm 
thoDSbt to be due to tmnkAlc baocfa cod urTheiVuti 
bot b DOW recocnlzed to be doe to defecti tn the 
(dum (Kernel, A. B Arcb. Surg^ £5) 


boDO, booes redaced In me. fined to each 
other or actuaHj duplicated. On cmmlna 
tkiD of the haod, the ftuion of digiti, utb- 
blog and rndlroentarj or e\tra diglU are 
eajuy seen ai>d rerxirded. W'hat U rwt so 
often conddered b the fact that these 
changes affect the whole fabric of the fore* 
arm and hand and nu\ e^en be ev'ldenced lo 
tUsnes of the cord. There ma\ be absence 
not onl) of the bones, hot of nenes and 
teodoRS as well Fusion ma^ affect the deep 
soft Uesiks as ueO as the turd tissues and 
sldEL Attempts to correct these deformities 
operatheh must not be approached os slm 
pie problems of bone and sUn surgery at 
tendon to the oene vascular and tendon 
tuppK is equal!) significant It must be re 
membered also that, although certam t)‘pei 
of defoirnlttei nui> be discussed os entitles, 
they are seldom present alone Thus, sm- 
dadjilstD or fos^ of the fingers, is fre* 
queotl) combined witti fusion or absence of 
Joints m the digits, with shortening or ab- 
fcoce of digits, ^Mth absence of a phalanx 
in a digit or even with an accessor) digit 
It wiD lead to less confusion, bosm-er if 
the N-arioos elements of defonnltv are dis- 
cussed separate!) keeping in mind ahvayt 
fVint such elements are srfdom. if evrt tf»e 
on!) feature of the defonnltt 

Conjcmial Ampuutioiii (Fig. 72) Am- 
putatkms of digits, hand or aim and con- 
denital coostrictioni ln\-ol\-ing these areas 
wm for a k>og time thought to be due to 
bands of amniotic adhesions, actual!) con- 
rtiictlng the part This tbeoi> has been aban 
and these deformities are now 
^t^t to be dne to a^ in the 

l™^rJflnn or to the effect of notious fac 

imuJiatton, on Ihn <^n^■oIoping 

embr)'t> 



Flfptrr “3. Ccnfvnltal abtrace of the mBos ( Cm- 
\el, A. B_ Arch. SQTg.,%oL 23) 


\Mien there Is absence of a part, rntpay 
can do little abont it Constricting bmds, 
Iwwever can often be corrected or helped. 
Thus, deep constricting bands may seem sl- 
inost reach to pinch off a digit at its base 
and It would hardh seem posrible that there 
is space for blood xosself to enter Sodi 
banm may often be opened up, nsually by a 
Z-plostx and consideiable tmpnneroent in 
appearance and function esn be secured. 

llrpopUsu and Aplasia. The group of do* 
formitie* classed as bx-poplastic and aplastic, 
nfrile mimertnis and \-aiied, ba\e in 
mon the element of tissue destmetioo 
osofbed to injury to the germinal anlage w 
to damage to the groulng embi)*a Parts of 
the extremltx max x-aix in ex-idence of this 
destmetix'e factor from stmiJe di min utioc 
in sire to complete absence or loss. In ibool 
50 per cent oi cases of congenital deformi- 
ties of the hand, the most serious d ^ecti 
hUl into this group The sexTrity x-aries fnm 
Such simple anomalies as sbortnesi of a digit 
to 111 complete absence from dimmutioofa 
size of the hand to complete loss, from short 
ness of arm and forearm to their sbsence 
with the hand coming direct!) off the ihcul' 
der to entire absence of the whole 
ertretnltx Nor are those anoma l ies 
thej are often raultiple and are assoda^ 
xvith other less se x er e defects due to 
lentfttion of tissue. The h)'popla stk^ ano 
aplastic defarmities shoxv marked bereoltsry 
tendency to dexelopmcnt of similar aiKan* 
lies In succeeding generations. . 

Congenlfal ohience of the ndhts (Fifr < i 
is bflateial in abnost one-half of reports 
stances the radha ma) be complete!) ^ 
partially absenL If it Is partiall) ah*®!, tne 
upper end max be missing xx'ith a 
less rudhoentary diapb)Tir the lower e^ 
may be missing v.ttn xmiying amocn ^ 
diaph)'Tis or the dUpl:)Tls may 
witn upper and lower >- 
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dal ride «• may rarely bo double. OiIm^t do- 
fumities of the hand roa> bo present, sucli 
a ib«oce or atypical forms of tlw carpal 
abaaKo of tbo first metacarpal and 
limes of, or rudlmcnlniy tlmmb Tlio 
odw digits are usually normal Tlio elbow 
My be aulykocd. 11x5 musdes and nerves 
rf the fu re m n may bo disoriented, alropldc 
Ibrotic and contracted Tbo liand U deviated 
to die radial side, thus produdng Uic radio- 
pthrar dubhand, and may bo small, but is 
onally potential]^ functional 
Treatment consists in correcting the radial 
ievktiflQ by dhision of the shortened soft 
teoe or In fa\-orablo cases, by appropriate 
ipfinting and then holding the )uu>d in 
fiopff podtlon by replacement of tbo absent 
ndba by a bone graft. It is occasionalh 
oerffsiry to fix tbo han d In the position of 
faDcbon by fuikm at tbo wrist If a bone 
pift ii ns^ It ibould be fixed against bone 
*t cadi end, otherwise, it will undergo re- 
>»ptioo. 


«>*race of the tdna occurs much less £re 
^Jiratly than does absence of the radius 
P®l*bly in the ratio of about 1 to 5 It is a 
^“pfa neotaiy picture to that of radial ab- 
in that tiie forearm is sboit, the radius 
®OTved tad thee is ulnar deviation of the 
“oi The elbow however is usually dislo- 
cto and there are cdoto uLely to be de- 
aitd destroction of the digits and 
*1^ bones. The loss of dlgiti often mnlf» 
tocK ha nds less fuDctional tnnn does the ra 
of deformity The Uttle, ring and 
fingers ore the ones most usually ab- 
atrophy and fibroilj of muscles, 
vessels usually accompany the 
7^“% in varying degrees. The defect is 
“^^®tly bOateral If the hand has not 
part in the process, function is good. 
K- ^ hiid Is Involved, the mne 
loo is often very great 

affecting the hand produces a 
l^°Patity of deformities which do not fol 
pattern, such as the absence 
or ulna does in tbe case of the fore- 
«vi *be wrist 

tie ^ Implicated. Only 

digits may take part in tbe con- 
^^tbumb bud may be tbe most 
tg ~P ~bi tlaal bones may bo shortened 
ibqjl Is seldom hypoplasia alone- 

than one extremity Is affected 
j^^i^oaeultary toidency Is very frequently 

eleroenti which make up 
hire rmif ™8cr produces a itriktng pic 
‘^tjrfjmjportion to tbe general 


importance and, because of its redness 
lobster-daw hand has been accorded a prom 
Incnt, easily remembered spot among tbe 
congenital deformities of the hand. In this 
condition, the middle finger Nvith oil or most 
of its motacnrpals is missing and tbe band is 
cleft down the center into two halves cadj 
bearing t\vo digits, presumably the ring and 
Httlo fingers to the ulnar side and tbe tnumb 
and index finger to the radial side (Fig. 741 
Since tills condition Is thought to resemble 
tho foot of certain andent Tnnmmnls and 
smeo certain living mammals have deft 
feet, the lobft€T-claw band has been thought 
to be due to reversion of the human band to 
ancestral human type However this c\'i 
done© is not especially convincing and does 
not explain the other types of hypoplasia of 
the hand and tho numerous associated de- 
formities which usually are found with this 
and other bypoplastic anomabes. 

Treatment for median hypoplasia attempts 
to restore tbe digits to a functional and more 
cosmetic position. It must be remembered 
b> tbe surgeon, bmvever that attempts to 
r^ore cosmetic appearaiKe should not in- 
terfere with tbe use of tbe hand which the 
patient alreody has or may develop The de- 
formed hand is the only hand the patient 
has known and be learns to use it remark 
obly Avell despite its bizarre appearance. In 
some deft hands, it may be possible to unite 
tbe two halves of the hand after removal of 
remnants of tbe third metacarpal and to cor 



Flgtm74 Lol»ter-cl*wb«nd (EiiMrel, AB I Arciu 
Surf., voL 23) 


1250 


Chapter 29 


The Hand 



Fiftn TS. Radtoulokr tynoOocts (kana^rl, A. Bu 
Aret. SoTX voi 25) 

rect tbe fyndactyllnn uhlch obuim follow- 
ing It Rdeate or contracting bandi pbviica] 
therapy and traction tplinting are often valu 
able In oventnall) improving function. How 
ever tbe patient hi,m<et£. Im to hii own re 
soorces, im£al}> iccure a most functional 
member from a seemingly hopdesj situation. 

Hyperplasia and aplasia of elements of the 
liana end tcrisi are many and varied There 
mt) be shortening of digits doe to short 
nretacsupals or sb<^ or absent phaLznges, In 
various combinatiom. There may be laCkm 
deformities and deviations of tbe digitx, oc 
casionally with dfsorientation of epiphyses. 
Tbe triphalangeal thninb Is thought some 
to be an atavistic al^ir by others to be a 
duplication of tbe imbn finger with absence 
of tbe thumb. Tbe ongm of the blphaiangeal 
thumb is thought bj some to represent ab- 
sorption or dinppeararice of tbe metacarpal 
wim the present metacarpal being actually 
tbe proximal phalanx. 

Fusion of Hand and Arm Eiemenu. Fu 
sion of tbe various jsarti of the hand, wrist 
and f or ea rm may I'ary from simple \rebhing 
of tbe digits to actual fusion of bones in 
whole or part in all degrees. In the forearm, 
the picture of radioulnar synostosli is a fslxly 
definite entity (Fig. 75) Tbe nnkra usually 
occurs at tbe proxiina] end of tbe bones end 
is often associated with anterior dblocsUon 
of the bead of the radius. Tbe forconn is usu 
aHj tn pronatioiL There is often little fuuc 
tional disturbance due to this lesioo in itself, 
rnrfnation being carried out by roovemcot 
of the shoulder If tbe diiabilrty Is severe 
some motion roa> often be sect^ by ostc 
otoiny of tbe radius beknv the point of 

HiH b > falrlv camtm am 
ofitu iHrt of otbn- coegooitJ do- 



FigwaTC Syndtetj-bm. 


fonnJtiex of tbe band It conslrti In the fu- 
sion of two or more digits (Fig. 76) Tbe 
fusion may be complete from base to tip or 
may ertend only a sbewt dfstance down tbe 
web space. There may be only fiaiOD or bci 
of separatloD of skin or frean this relitfrdy 
simple fusion there may be many degrees, 
ranging from fusion of distal pbaUsges oa 
op to complete fusiOD of all foints of tbe 
digit The soft tltjnes may Uianriw partake 
of this fusion, so that Umd^ nerves and va 
sels may bo reduced to only a single set be- 
tween the fused bone*. Any groop of fingers 
may be Imnlved although the most fiequeut 
are the ring and middle fingers, less oftm 
frision of oSier digits, incfajcttng the tlanub 

and tbe index fln^ 

Treatment of sjmdactyliim has undergo** 
many phases The separation of fused fingffs 
has Intrigued surgeons for weD ostt a cai- 
tury anomany ingorfous procedores l^"® 
bem propos e d and carried out Several fac 
tors are to be considered tn the indfcallom 
for operation and In tbe technfqne for 
lug It out As to wbetlier operation fr lodl 
cated at all, ft must be remembered that 
far as use is concened. tbe patient uses a* 
hand usually quite weD despite tbe 
metic and unusual anatomy In some so^ 
fects, the webbing may be so seven and tw 
distortion of tbe digits so grotesque as to 
reDdo* the hazKl useesi. A^iln the 
must study each hand most carefully 
as much as possible about nerve and 
tavolvement in tbe process and the coiww™ 
of tbe bones and Joints, When ft 
pear that only one tendon serves two rusea 
digits, tbe wisdom of «<"’^arating ibem, ex 



CONCENTTAL DEFOnMITIES 


1251 


crptfor cojmdic reosoni u-ould »ccm quei 
hooake. The ag*5 at which icparation Is in 
(tested b important Parents bring Uidr 
(iiUiTO in soon after birth and the request 
foe mrgeiy is often quite urgent Ilowtn'cr 
it njBJt be rememberod lliat these operations 
tmaDv require skin grafting and splinting 
tod nroch after*care- that. In the tin) chilo, 
ipbidog is most dilBcuIt tliat the little luind 
ciabe immobiliied onlv nith dilBcidri and 
list grafts are displaced by wiggling fingers 
Unloj there b gross distortion or the longer 
d[|its ire befne distorted b> the shorter ones 
it fa best to delay operation until the child 
has rettJicd the ago of four or five years, or 
even older 


Separation of the fingers Is a plastic pro- 
erdnxe based on a fe%v definite prirKdples 
The first lesson the surgeon must learn is 
dat It fa seldom if e\*er possible to fashion 
8*p5 of ildn from the webs to cover the de^ 
lerts left by separation of digits Tlie manv 
flaps devised in the past look 
and roost logical on paper In 
they neNXT worL There is never 
««gh din to cover the raw surfaces and 


wto lines under tension always spread and 
to raw surfaces which with scar 
“^bieqaent contracture 

in a young child in whom 
dbtDrtkm b occurring, early opera 
™ b Joitlfied to release digits which are 
polled Into deviatkm, are being pulled 
io the level of shorter digits or to 
to of the fingers ai>d toumb are 
tiye operation, grahs must 
|.i°^ since they do not keep pace 
growth of the hand, they must be 
^T>laced later 

flirt instances, the surgeon must 

^ <^by reall 2 tog that a free full thick 
'rill be required. A tongue 
S(4i ^. r? i •hould be fashioned from the 
tk. “^®riorly or posteriorly to fill 

»pace between the digits. This 
njL, . ^tbiue b brwjght forward or dor 
W W ^ of After It 

fa ^ remainder of the web 

“™ 

<iefer+i procedure leaves triangular 

tttL which are covered 

•™fr«fnn ajdmn.gnJt. 

I*T3ceduro U to excise the 
wet and flU It with a free fuU 
®y shaped lomevvhat butter 

*riure cm ^ taken that the lines of 

*«WJt ^ '^'7 ^eza& not 

ouioTKrbe, contractile sous %viD de- 


Pol)dactyIum or Duplication of Digits. 
Tlib condition b often symmetrical and usu 
ally has a hereditary history it b frequently 
associated with deformities of the lecL It 
ranges In manifestation from simple dlcbot 
omy of a digit to a so-called mirror hand. 
T1 h 3 digits most often involved are the little 
finger tlie middle and ring fingers the 
thumb or the inde.s finger In that order of 
frequency 

In the case of the little finger the extra 
digit may be represented by a tiny flabby 
nubbin of sldn and subcutaneous tissue or 
tliero may be complete seimratlon of t\\'o 
compicto digits. In the case of the middle 
and ring fingers the situation b usually com- 
plicated by syndactylism (Fig. 77) the poly 
dactylism being unsuspected until x ray 
films ore taken showing duplication of parts 
of the phalanges Hyperphalangism, or poly 
dactylism of the thumb is interesting from 
the speculative standpoint as to origin, since 
tlie Inumb b the only digit coming from the 
radial bulb Various degrees of polydactyhsm 
of the thumb are seen even as many as 
three thumbs on one hand have bees re- 
corded. There mav be assodated syndacty 
lism, triphalangeal thumbs (Fig. 78) and 
extra metacarp^ 

Double ma)or bnlbs produce the so-called 
mirror hand. In thb condition there may be 
bvo ulnar elnnents with absence of the rt 
dial element The sets of fingers are set at an 
ang^e to each other to such a way that they 
appear to be the mirror image of each other 

Treatment of polydactyhsm to Its varicnis 
forms may be simple or quite complex. The 
tiny flabby nubbins not mfrequently seen in 
the newbean may be snipped off without 
any qualm however when the more senous 
deformities arc met with, the problem be 
comes one of determining the muscle and 
tendon attachments of the apparently acccs- 




Ftgure Polyd*ctylMin (E*n*vel. A Bj Arch. 
Surg., voL 2S) 
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Trtph«ltnire«l thumb (raodift«l from 
Muller- EH« ftofeborponi FeKtbfHunjfen <Jer nwtich> 
ncbm Hind. Ttietae:) 


fOO^glb It may be trUe in *ome Imtanco 
fo feave the hand oione dnce fuoctioo 1* 
mor e Im portant than cotraetic appeanuKO. 
Tendon tranjfereDce maj come into con- 
rideratiocL Bifid digiti ma> often be fan- 
proved in appearance if foch on operation 
dc>e* not dertroj function. Tendon tram 
ferenco haj been described bj BUhant-ao- 
quet for tbo bifid thumb 
Hypcmophf Hv'pertroph) of a digit li 
rare and may be due to booe growth or to 
Denroflbromatori*. U'ben bone growth is 
the cause treatment it not frKlicoted except 
for cocmetlc reason*. If oeurofibromatorii 
ii present, the wft eiceu may bo remcn-ed 
Ancftnodacryliim (Spider F/ugoa) This 
Is seen as a definite entity In aisociaticic with 
c ertain endocrine chsturtoncei. 

Multiple Canilaginoos Exostcpsc*. Tbese 
are occetionaJfy found as congenital lerions 
on the hajwl as on other ports the skeleton. 


F/flimr "9 The hand prmrtwn Uww tarie far- 
tfcms.srw*rian(A) fmp (B) tnd ifech (C) Wli^ 
out tenotloo. s hand must be nodcr w wt r nf mmrtL 
Uncr of ibe oe Cmp lod ptnch, et-rn if 
Cneconldenhlr /oDctioa to a haod. pnHM Kma- 

tta) li pn st i lt . 

tioni (Fit 7B) of the hand and an opprrd- 
aUon of the basic nwtfons He most ^ iWe 
to \'isualizc the anatomic structure of the 
part and hs\'c the diapjostio acumen to de- 
tect the basic loss and to recognise the po- 
fentlaifbes of what Is left. He roust be liir 
to pJan a sciira of procedures, often reqofi 
log roonths or e> en ^•ea^ of effort and sr> 
erel stages, to restoro n*eii minimal use to a 
hand He must appreciate that fuDctton and 
not cosmetic appJstrance Is the eod rwnk to 
bo secsired 

It roust be mnembered that onh in a cer 
tala percentoge of cases is a ttape eJeroent 
of difficult) present, fieqaenth more than 
one nrohJem Is present and these romt uso- 
aDy be lohTd lndi\’idaaJJ) 

The sine qua non for an> reconrtructhe 
surger) of the hand Is Intac^ bealtln phablc 
sldn. As the result of bums ciushlng wounds 
infection and otlrer causes, the ilin toay bo 
lost or serious]) damaced, so that when the 
patient presents himsdf for esue there are 
•erious contracted scan nhich intofere 
with the us© of the part. Bom scan on the 
dorsum ma> pile up keloid tissue and pr^ 
'■ent proper fledon of the digits. A sinJlar 
■car between the thumb and second rortt' 


RZCONrmUCTIVE SUIICER\ 

The problem* >\’hlch are eocountered by 
the s urg eon who carriea out reconstructive 
sorgery of the hand are many and varied, 
Tbeao range from the correction of scar con- 
tractures mrough oervo and tendon recon- 
ftruction, booe replacement, tendon tran*- 
fdcncei and digital reconstruction and trans- 

who oadertakes this work 
mu« have Bnl of aD • conccpl of the fiinc^ 


carpal maj draw tb« thumb into evtinne 
adduction. Scars on the volar nnface roar 
hold one or mere or all digits in acute 
Ion. 

These scan maj be the onl) dement had- 
ing to disnblht)- the struchires beneath ib^ 
may be undamaged or relatlvelj so. In such 
case* it wiD oolv be nece ssa n to correct the 
cutaneous scar bv some tj'pe of *kin repbe^ 
meat to restore the hand to use (Fig 60) 

It however along with the damage to the 
•kin there Is deeper t ^-to neiv'ei, ten- 



Reconstructive Surgery 


li253 


dcM Bid bones tho sldn replacement mint 
be mb that tho surgeon ran subsequently 
Itft ft up tlong one side and carry out needed 
miglaJ repairs beneath It In such instances 
a free grrit svfll not bo satisfactory and a 
pedoDculaled flap of sldn \villi subcutaneous 
Bt beneath It bm carrying its mvn blood 
iDpply win be necessary 
Aho, If the eidskm of scar contracture of 
tie itin entails uncovering of bones joints* 
nerei and tendons It is usually ricccssary 
to apply a pedunculated flap to replace the 
dm eidiea Determination of whether or 
nrt rich t flap \vill bo needed often requires 
vay oltlctl judgment and tho surgeon must 
octastonally be prepared to me whichever 
tenni indicated at the time of operation. 

At time* the functional loss may bo duo to 
ba or division of tendons ono/or nerves 
(Fig. 81) Here, the first problem Is to do- 
the extent of the damage' that Is a 
of the tendons oikI nerves ln\'olved 
be made. The second problem will be 
to detemlDe just bow repair may be carried 
Odt 

has been called to the fact that, 
deep repair must be undertaken, the 
tissues must bo supple and there 
adequate subcutaneous fatty tissues 
^ch to work. Th er e Jfor e. the first 
bo to assure oneself that the skin 
which surgery must be carried out is 
Hiij may require, therefore, 
bQcw arty nerve and tendon repair can 
^^nied out a skin flap ^viIl have to be ap- 
f^tothapart. 

^ joints which ore to be moved 
M* repaired tendons must bo mo- 

lobillzation of joints may in Itself re- 
_ 8 poiodi of splinting, physical 
operation before tho ten- 
I undcrtakeiL 

to ‘Icciilon must be reached as 

nP® oc repair te., tendon suture, ten- 


don graft or tendon tmnsfercnce. The first 
problem is that of norvo and tendon division 
In the palm. 'Hie problem Is not simple, but 
there are probably fewer facton to be con- 
sidered than, for Instance, In division of the 
digits. If the patient Is seen q^uite early and 
there has been no Infection aiw no nnsuccess- 
ful attempts were made at repair at the time 
of injury the factor to be considered Is the 
amount of tendon retractioiL Under Ideal dr 
cumstances, retraction in a frnv \veel3 will 
not Imvo been very great and the surgeon 
can feel assured that In all probability a su- 
ture of all tendons con be carried out, cer 
tninly of the profundus tendons and that the 
nerves may likmvlse be repaired. The nnpor 
font factor is the amount of r e tra ction wnicdi 
the proximal stumps have undergone. In the 
early rase, this will be minimal. 

If on the other hand, the tendon injury 
occurred six months or a year previously 
the forearm muscle* xvill have retracted a 
good deal and, under such drcumstancei. It 
is quite likely that tendon grafts will be 
needed. 

Another factor Is Intitxhiced when one 
comes to consider repair of tendons In the 
digits Whether immediate repair was either 
not earned out or was attempted and fafied, 
there Is only one answer to U>e problem and 
that if the introduction of a tendon graft 
There is only one possible exception to this 
rule, which does not often obtain, and that 
is profondiis tendon division alone. If divl 
don has occ ur red do*© to the distal joint 
the amount o5 tendon xetiaetion may be so 
minimal that a future may occasioiially be 
feasible Usually however the proximal re- 
traction wlD be so great that a tendon graft 
will be required. 

Division of the flexor poUids longus may 
or may not demand a tendon graft Tne proi 
Imal s t um p frequently “snaps" up Into the 
lower farearm. Become* bulboui and short 
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Figttrt 81 De«p acan toroi f tm putiot- 

lariy whoi oerve and (endoo r«T>*tn required, 
mint be replaced by a pedgnenlated flap to romlib 
tptta bb corenfp fear Rxinequeiit t ur f cry 


ened «i>d Its distal end tn«y degenerate and 
become friable and necrotic. 

Division of the Seccor tendons in the tvrist 
and lower /orearnv unless immediatefy re- 
paired, prooits one of tbo most unfortunate 
litoations to correcL The median nerve Is 
chxTiys divided and often the uJoax nerve 
also A perfectly useless hand results which 
Is not only without motion, but also without 
sensation. The forearm mtifdes retract with 
alarming rapidity the hand assumes a posi 
tion irhich Is difficult to prevent, even with 
iplintlng, and the most careful of repairs can 
promise but mediocre improvemenL It U for 
this reason that primary suture of nerves and 
tendons should W undertaken in these pa 
tienti whenever possible. 

Secondary repair of the nerves and ten- 
doof above the wrist will eventually require 
tendon grafts not Infrequently five grafts 
will be oecessa^ one fm each profundus 
tendon and for the flexor poDfeis lOTgus. 

Division of tendons over the donum of 


the wrist presents a sizoSar problem In that 
the prtuimal tendon stumps in synovtal 
retract a good distant* up the fore- 
gnn and, within a short time, It is not posxi 
ble to carry out suture. Tendon grafts are 

often required. . n. i 

The extensor polllcis kmgus Is usnaDv best 
repaired by tendon timniferenc.^ The co™ 
o! ai twitm ID tmiMl on tbo dor 

ran ol *0 wrist D ro 
mflilB It sswdil bo corttin to ond In Mmo . 

, BdShboltaS tendon «mnp 


either the extensor carpi radialfa hrevis or, 
preferably the extensor Indicis proprios is 
used 

Division over the doirum of the inetacar 
pus may usiraHy be repaired by suture pnL^ 
there has been actual loss of tendon sob- 
atance. The parateodon throuA whki the 
tendons pass In this portion of tbefr course 
tends to prevent loo great retraetkm. 

Inluricf of teixlons over the donum of the 
fingers present complex problems varying 
from phalam to phalanx. Division over the 
dorsum of the metacarpophalangeaJ joint ij 
usually omenable to suture even wha sees 
late The attachment of tendon to joint cap- 
sule preventa too great aeparatkai and the 
gap between the divided capsule and teo- 
don ends filli with tcrnlon callus It is usu- 
ally possible to dissect out this callus, freshea 
up toe tendon et>ds arid capsule and cany 
out satisfactory lutiire. 

Tendon trmiufereDces are frequently re- 
quired wben paralytic conditions of one type 
or another carmot bo remedied by neve re- 
pair Tbo most common condition met with 
req:uiriog transfoencts is to patients haring 
m^oD and radial paralyses. In median 
nerve paralv^U, the shcort nrasdes of 
tbamb may fail to recover after median nenfl 
suture. Ttos makes It impossible for the pa- 
tient to rotate the thumb about Into the posi- 
tion of function or apposition for grisni^ 
The thumb lies back a^nsl the side of t» 
ban d and rnn gTosp onfy against tbe side os 
the index finger It is advantageous 
coodidon to transfer a tendon, frequ^y 
tbo subllmif flexor of tbe ring finger frOT 
the lower forearm snbcntnneoosly across me 
thenar eminence to the thumb to the regwo 
of the metacarpophalangeal joint Thij ten- 
don will then poll the thumb oat fa abduc- 
tion ood apposition to face tbe other di^ 
(Fig. 821 

Zn raolal nerve paralyxis, in wtkh 
some reason or other repair of tbe “ 
not possible It is customary to transfe £** 
or both of the carpal flexors emto tbe dont^ 
of tbe wrist and insert it or than into the 
common tit gi tal extensors ar>d into the o 
tensor of the tbiunb. 

One other transference which is 
ally carried out is vahaable fa nlnar pualy®* 
In which, despite nerve repair or wIot 
pair is not possible, the taterossol fall «> 
regenerate In this situation, tbo 
dons of two fingers are divided at th^ 
aerttons and slips are led aroend tbe ® 
tbe finger to be Inserted fato tbo lateral in^ 
of the extensor expansion. If transf®^®* 
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ncctssfal, these ilipi will extend the Inter 
ph«bn qeal fobti 

iUc) othCT tendon transfer* ore practiced 
la uKSt ImUncci, Individual imllcntlon* ob- 
Uta In each cose and the turgeon must de- 
tendDe v.hat motions ore most Important 
tod which motors arc present to make those 
mobocs possible. 

Probletns with regard to the bom frnme- 
wod of the hand Utewisc occur U thc) ore 
present, they take preccdcrrcc o\'er c\ciy 
other repair except that of the skin whlcti 
most be utfafactory to permit deep repair* 
00 the bones. C or r e c ti on of malunlons con- 
rWation of nonunions and bor>c rcplacc- 
nfflt by bone graft ma^ be needed to re 
store satisfactory framework. 

It may occasionalh be obvious that active 
notioo can never be tecured In certain 
)cinti, and dial it weuld bo belter to fuse 
Am in a functional position. Thus it ma\ 
be indicated to swing the thumb arotrt>d 
biD t poilbon of abduction and apposition 
the piadi of the other digits and fix 
by means of a bono block between 
t* OT and secotjd metacaipols Occasion 
J^the intapbalangeal folnts may be lo 
dttoag^ that active motion Is not 
o e restored- In theie Instances it 
Hay seen wise to fuse them by one means 





W of the thtTTpb nay aftes b© 

laor cf tV ^ u»ially the mbbmis 

«wper4»W— to the regkm of the roeU 
ifeceA , f . , tramfeiTed teodoa fa led 

• Kty •bcMt the floior cwrpf uliarfa 

Pwaed benowth the flexor cvpf 
^ poU fa from &e refloo oi the 
Krtor ftj,_ I, ” * vhable procednie wboi 
nerve hu not re 

**• njojcJa of the tTwrw e 


or anotlier in a slightly flexed position, thus 
permitting llie digits to be flei^ os n whole 
at tho metacarpophalangeal foints 

The surgeon must lia\ e some conception of 
the basic functions of the hand b^re he 
can Intelligently cnrrv out an> sort of re- 
constructive furgery He must start out with 
the concept that tho hand is fundainentaJly 
a grasping and sensory organ. From these 
two simplest mechanisms of the hand, the 
functions ore built up gradually becoming 
cnorc and more complex until the fully de- 
\ eloped and trained rmman hand guld^ by 
o trained Intelligence Is reached. Following 
the function of grasping will come another 
simple function— that of pinching These 
thfM functions, grasp pinch and feeling, 
should be the mtn<TTmTn wiilch the surgeon 
should strive to restore. However this does 
not mean to imply that finer and more com- 
pbeated actions should not be restor e d if the 
possibility exists. Thus it may bo possible 
to restore the individual ScxIot and exten 
slon of the digiti by various tendon trans- 
ferences or tendon grafts Abdoction and ad 
duction of the fingen so necessarv la certain 
floe mo v e m en ts may be partially or com 
pletd) restored bv certain opoative proce- 
dures 

The loss of the thumb which render* 
grasp unposslble, is very serions and many 
pnx^ures have been devised to compen 
sate for this disability In some patients it 
inav be possible to restore grasp provided 
the metacarpal and a bit of the proximal 
phalanx are left, by deepemng the cleft be- 
tween the firri and second metacarpals. This 
will render the thumb remnants more mobile 
and wiD often make a most satisfactory but 
tress against which the finger* can grasp ob- 
Ject*. In instances In which a fair remnant 
of the thumb is left and the index finger is 
gone, the cleft may be further deepened by 
removal of the second metacarpaL 

If there is no thumb remnant left, or If 
what little is left Is too small to be service- 
able, various procedures have been carried 
out to build up a new thumb These have 
consisted e»entiallv in the formation of a 
tubular graft of skin into which a bone or rib 
cartilage graft is Inserted to give stability 
While these thumbs occasionall} function 
ftiirly well, often they do not They are usu- 
ally without sensation and are Immobile, 
appendages which patients would be 
glad to be rid of 

In a few instances surgeons hav-e success 
folly reported the grafting of a toe to the 
band to replace a lost thumb The procedure 
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xNTmId be applicable only in ^■onn^en who 
could withstand the long period o^ awkw’ard 
and tiring immobilization necemiy for fudi 
ft graft to take. Likewiie, the tlsma roost be 
M)ung and well \'ascularized to withstand 
such procedure*. 

A more ingenious proccduro described by 
Hilgenfeldt, and later popoiorlzed bj Lit 
tier This consbti tn ttansferritig another 
digit of the same hand to the location of the 
tbnmb To be successful, it is necessary that 
some of tbe base of the metacarpal be pres- 
ent into which the roetacamal of the tram 
ferred digit Is fised. The digit to be trani 
ferred Is isolated along with its oenT s-as 
csdar supply and fleror tendons intact, and 
set onto the thumb metacarpal A rmmber of 
Such tuccciifal cases ha\x been reported. 

Before procedures of this sort are to bo 
carried out, the surgeon must moke sure that 
the patient will benefit from them and that 
bo cannot carry on satisfactorii) without a 
new tbirnib Rligenfeldt has advised that pa 
tienti be pennitted to cam on for about a 
year with tbe hand before the operatko Is 
perfoirned. Manj times the patient will de- 
cide a^Qst the procediQ-e. 

^Vhlle there Is no doubt that the thumb is 
a most voloable digit, there irui:> be some 
question as to tbe etalted position it has been 
giveiL Certainl) the surgeon must moke 
every effort to save all lenj^ possible and to 
l e tt o i 'e to ever\ possible funcrion whatever 
remnants there are of tbe thumb Herwever 


when this d4dt Is irretrievabl) gone, there b 
some question a* to whether its km b as 
great a handicap as ive hav e been prone to 
Hiinl . Hngenfeldt has given some good ad- 
vice concerning replacement of the thumb 
He has counseled waiting a v'car or at least 
a number of months before making the de- 
ciaiarL During thb time, the patient at 
tempti to get along with the hmid, carries 
on his wrA and ^e general acts of dallr 
life. If at tbe end of that time, the thumb 
loss b r^ a serious handicap operative 
restoration b undertaken. It b ^en furnrb- 
ing to see how well a patient can get along 
Vpitbout a thumb. Many fonctlons of tbe 
VnH, awkward at first, are earily carried out 
and adequate substitute motions are de- 

b a good tbranb on tbe c^ipoiite 
hand, tbe indkttions to restore the thumb 
are much l«s nrsent^n 

^^.hich the thumb has been , 

and occupation of the 
cWd bo taken Into account, as well as those 
wbkh the mrgeon must con- 


sider when starting off on a long senes of 
operations or a course of treatmenU whkb 
will reouiie tbe fullest cooperation of a sriD- 
Ing and honest patient, \lan> patienb ne 
reduced to dependent loafers b\ anparectlv 
fustifiable attempts to restore a moderate In- 
crease in funetkm to an already fahfv nsefol 
hand 

Finally one must alwavi Veep in mtjsd tbe 
furgical risk Itself There is alwij-s the posri- 
biUfy that the transferred digit urn not jur 
v'b'e— not greot, to be sure, with skilled oper 
otK-o technique— but. If gangrene does de- 
\ek»p the patient will not be fust without a 
thumb, but also watbout another dirit If 
thb has been a nonnaHj functioning fenger 
the tragedv b great. 

Tbe furgeon who comes out teconstroc- 
h\-e surgery of the hand roust be skilled In 
peripheral nerve repair since It Is part and 
parcel of hand surgerv 
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^ mrgeon nmjt be mindful of the complex 
of the foot to the reit of tbe 
Ij the connecting link with 
^terrertritl environment, babindng the 
P*^m ^ opnght portnre and propelling 
ftoper faoctlon of the foot depends 
tbe Integrity of the mosculosLeletal 
m. 1° ^^ *y*teiiH for balance and move- 
j cfrcolatory lyitem for nouriib- 
fcr ^ fubctrtnDeoui tUsnes 

^ coTOBg. Palbologic 
iQ of these systems may affect 
oor ability to 


nmenoNAL anatosiy 

P«tiiotu of ibc Foot. To 
the petfaologlc conditions d 

™u*t understand the 
ejtrpinjj^ omy and physiology of the Iowa 

*“^^P°*ttlcms of foot 
^7 described with tbe foot off the 
of fh* AVben tbe dor 

ts toward the ante- 

dotriBerVm ^ ^ ^ movement ii 
of Ihc foot li 
opposite movement 

the abiohiltM. T^*® ™tlons tato place el 
"7=*^ ioinL When tbe heel U in 


dined torward the midline of the body it Is 
Inverted and in Nerus position. Tbe opposite 
is evenlon and valgus posltioiL This motion 
takes place In tbe Joint between the talus 
and the os caJds or subtalar Joint When the 
forefoot is brou^t toward tbe midHne of the 
bo<h It is adducted. The opposite movement 
and position plaxjc tbe forooot In abduction 
These motions take place in tbe calcaneo* 
cuboid and talonavicular Joints as well as in 
the Joints of the other tanal bones 
The subtalar calcaneocuboid and talo- 
navicular Joints work as a unit producing 
supination of tbe foot when tbe plantar as- 
pect is directed toward the body midline. 
Pronation of the foot Is found wb^ tbe sole 
of the foot is directed away from the mid 
plane of the body Varus and valgus posi 
tions of tbe foot are rynonj-mous ^vith in 
pination and pronation. 

When tbe toes are broudit toward the 
plantar surface of tbe foot, they are flexed, 
and when In the opposite positkni, they are 
extended. 

Tbe cardinal positions of the foot are cal- 
caneux, equinui vams and valgus Various 
coaabinatlons of these terms describe the 
posftloDal deformities that occur In tbe foot 
Thus, talipes equinovarus points out the ab- 
normal position of clubfoot 
The Aitbt, of the Foot Tho .ct of itand 
Pace I9m 
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gronud. The medial Iwlf of tlio foot com- 
pMtd of tbe tolui, navictilor aiTxHfonn 
ind tbe Ent, fccond and third meta 
Ural boo« lod phalange* form an arched, 
lod mobile structure Dcccssary for 
Uhax and propulsion. 

The aitbes of tbe foot hav’c been likened 
to a itooe bridge, tho fit and ihapc of tbo 
baoo of the foot maintaining a rigid arch. 
Sadi b not the ease (Fig- £A) The medial 
kofttodfoal arch is compoted of bones vsith 
caned articuktiotB wldch in rro way re- 
ttmiile tbe keyitone shape of the stone* In 
a tddfe. These cuned Joints held togctlicr 
aad sopported by strong ligaments tendons 
Old mides, pirnide ela*tlcit) and mobility 
*cmary for the function of the foot The 
Witodiind arch of the foot is rrtoro occu 
d eacribed as a bow or spring. Tho 
structures composed of nucia, Uga 
oeats, tendon* and musdea ore tho bow 
ttrfngv 

^1* transvetso arch of the fewt oxfats at 
**“*^1*1*81 cuneiform Joint* but gradu 
nattai* as the bead* of tbe meutortal 
™ «re approached (Fig. 2&-D) All of 
cwtatanal bead* in the ncmruil foot 
«jotl contact \vith tbe ground when 
bonjo ood no true arch exists at 
to poiot The transveno arch is itnble at 
to metataml ctuxrifortn Joints as these 


bones more nearly resemble the koystoi>es 
of ll»o stone briage Tbo configuration of 
these Joints provides stability 

The Ligaments. The bones in the foot aro 
Joined by ligaments which are thickened 
orcos in tho Joint capsule*. In addition to 
tho ligaments of the individual Joints there 
ore two major ligaments and the plantar 
aponeurosis which act as bow strings to aid 
in maintaining the arches (Fig. 3A) One 
of these— the calcaneonavicular ligament— 
arise* near the fuctentaculnm tali on the cal 
enneus and Inserts into the plantar aspect of 
the navicular bone. This ligament passes 
under tlie head of the talus as a sling, pro- 
viding support but not restricting motion of 
the tolorurvicular Joint It prevents the tahn 
from excessive plantar flexion at the mid 
tonal Joints thus preserving the longitudinal 
arch 

The second important ligament is the long 
plantar arising i>ear tbe tuberosities of tbe 
calcaneus and inserting Into tbo cuboid and 
the base of tbe roetataisal bones (Fig. 3B) 
This ligament supports tbe midportion of 
tho longitudinal arch, approximatioc the 
metatarsal bases to the calcaneus, and is a 
second string in tbe bow 

Tbe third structure— tbe plantar aponeuro- 
its— arises at tbe tuberosities of tbe os calcis 
and inserts into tbe toes on tbe plantar as* 






C. Tlirh^^ St ti« of saetataxnl boue*. Tho srticnktkttj m wpdfe iWd 

. fltUCTM ta the art*. D No *rch b prewnt *t the 

by .n of tho nurtstsml booo. ^\^« 

^ ..right B bo™ by the tavohrf bon. 
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Ft^un 3 A, Tbe pl*xiur tpcmurom ■jdi in fupport of tie fccgttudfaal uth. B The Icnx pl*nt*’ 
tbo cdctooocurvtnijKr Uftamiti fupport tie miclpcit ij tie cci. Tbo cakMroeBni:\i2«- hgmnt KOtt$ (&« 
onder tie b«d of the bUu*. The puBey like enrnoswDCTjl of the f«A»i ao tie plaoUr efpett c< 6* f«* 
nmnlo^ beneeth the miDeoiui producei ncthe mpport for tbo »jci) C ud D The heedi rf tie 
bmee act a « poOey for the platfjf rpoeeurocli wLn the toee are donllfmal. Thii dMrteu dUasce ieteren 
tie aetatanaJ headf tod the coodylei of the cs caldf and nhn the arch. Tib merhaabm mppo r tl tie mA 
at tht pofart of puji-ofT hi »-aQch)g (C tod D redrara fron Hkii, J H J AmU 


pert (Fife 3C, D) \Vben the toes ore ci 
tended the phintor apoDeurosli pasring tn-er 
the rounded metataria] headi tlghtcm. Tlili 
mechanhm ibortros the plantar aponeurotla, 
approximating the metatnraal headj ttm-ard 
tiu heel, maintaining the loagitodlna] arch 
This action can bo likeoed to the mochanlo 
of the wlodlais. The toes are the haitdlo and 
the ntetatarcol beads tbo drum of the x^iod 
lass the plantar fascia Is the rope pulled 
over the dram, shortening the dlstaoco be- 
tween metatarsal heads and the bed, raU* 
Inc the longitudinal arch. This tales place 
whm most needed at the point of push-off In 
waiving when madmam strain Is thnnrn on 
the aroi of the foot 

The Moides. The Intrinsic muidei of the 
foot lend active support to the Ugaroenti In 
itandlng and waDdnit They are arranged to 
aid In supporting the elastic ardses (Fig. 
3C and D) Medlahj the abdnetor halluds 
ariilog on t^ os cakls and inserting Into 
the great toe adds another string to Uie 
bow The central musde group composed 
of tbe quadratus pUntae flexor brevis of 
tbe toes and the Uimbrlcdcs, maintains tbe 
central poitkm of tite arth. 

•The 1^ nraida uWog ta lie leg p™- 
vide tomotor power for the gran move- 


mcnlf of the foot neoewary for bolaece imd 
locomotion. 

The triceps surae or calf group of 
cles, cosnposed of the gastrocnnnhn xm 
aolcus musdes Is the pririie lifter of tbe body 
In u-ulking, through plantar Betfoo of the 
foot at the tibfotalar folnt In addition to 
t^ action this muscle group Im'crts the 
bed at the subtalar folnt In plantar 

(Flg.4A) This Im’erting action Is preventpu 

by Uhj balanced action of tbe 
krogus muscle which contracts nwiroDoam 
In w-allting (Hg. 4B) The pulley 
the peroneu* icmgos tendon, passing b^ 
the latond side d the foot at the e nboW 
bone to the base of the first metatarsal 
e^-erts tbo foot in plantar fledon. It aho de- 
presses tbe distal end of tbo first metth^ 
against the ground In ^vaDdng and staoh^ 
thof elevating tbe arches of the foot and ato- 
tag In propaufion. 

Tbo doraiflexors of the foot are the 
tiblahs anticui find the weaker extci ^ 
tonun kmgus. Tbo tibdaHi antlcus tnsertW 
Into the medial aspect of the foot hi«rti a“ 
auptaates tbe fool devatlnn the arch, vn^ 
the extensor dJgltorum kmgus passing i* 
enU to the axis of balance of the foot, 
to evert tbe foot fa donlflcdon {Fig- 


Functional ANAXoAnr 1263 

Tbc tibiolli posterior passing beneath cv'crrion of the foot and abduction of the 
the poBey of the medial malleolus and Insert forefoot 

lirf mtQ the plantar aspect of tlw navicular The action of these muides can be likened 
S»e inverts the foot and adducts the forty to three sets of reins attached to a bridle In 
foot The peroneus brevis, passing beneath providing medial and lateral stability for the 
the lateral n^eolos and Inserting into the foot The triceps surao and peroneus longus 
base of the fifth metatarsal balances this balance each other in plantar flexiom The 
action of the tibialis posterior and prndnees tibialis posterior and peroneus brevis balance 




TiViiolia ttitticu* 

docilflew* and invert* the foot and elevrte* the flm roetiUiiil booe. 
kiS * weelc donffleior of the foot ai wrflS 

of the foot fai doal- 

ai*n» VMOtXi. The two nmjde* h a l e ace fA other tn pore iotfeikin (rf li» foot. 
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the foot in neutnil position aitd the tibialis 
ontlcm and the extensor digitorum longos 
balance in dorsifletion 

Any duturbanco in the function of these 
muscies and tendons will result in foot im 
balance and produce static and dynamic de 
formi ties and disturbances In svaUdng. 

Standmg and Balancing When we stand 
in the normal positkm the feet arc modes 
ately separated with the toes pointing out 
wari In this position the bo^ Nvclgbt Is 
equally divided between tho feet Tlie cen 
ter of gravity of the body may be assumed 
to be at the center of tlw second saend 
vertebra (Fig. lA and B) A plumb line 
dropped from tho center of gravity fall* mid 
way between the feet at the level of the 
navicular booe. Thus the body is supported 
by two pillan with the center of gravity fall 
ing between them. These two pfllan are 
fupported on the lever arms of the foot 
rvhldi ertend fonvard of this center of crav 
ity as the forefoot and hack\vard as the bed. 
Thus, stability is insured through these lever 
arms forward backward and from side to 
fide. 

Balance is maintained by a minimum ex 
pendituro of muscle power The mosclc* con 
tract periodically to correct swaving of tho 
body but the mafority of the time they are 
at rest (Fig. lA) Tljero Is a rhythmic for 
ward sway of the body which is counter 
acted by periodic cootractloQ of the triceps 
surae ror^es and the toe flexors TlUs 
forces the forefoot lever agatnst the ground. 
Since the foot is fixed to the ground, the ef 
feet of this force is to pull the tibia boeV. 
Nvard, bringing the center of gravity back 
to the Donnal positioiiL The act of baiancmg 
can be clarified if wo consider the foot as 
fixed to the ground. The muscle* then act 
on the leg to maintain Its podtioo over the 
foot Attempt* to plantar flex the fool puD 
the tibia backward. When on., attempt* dor 
sifleiicm, die tibia Is prilled forward. Inver 
rion force pulls the leg medially and ever 
rion force on the foot pulls the leg laterally 

W^ this balancing i* taking place, the 
wei^t passing through the feet is supported 
by the ligaments. Hmvever these ligamcoti 
tre not strained because we »bift position 
frequently (Fig. 1C) It has been found that 
the standing person shifts hi* position about 
overv 30 seconds from one ^ to the other 
aod fonrani ind backW m feet 
Sdiom does a pesson stand for * M 
This economy of musde pmver and 
to vwkm, llg«nnrt. 


accounts for our ability to stand for Icoa pe 
rinds without fatigue 
Weight transmission through the feet while 
rianding has been detentrfn^ by many lit- 
vestigators When the center of gravity falli 
opposite the navicular bone, equal weight h 
supported by the forefoot and heel. The bed 
bear* half of the body wridit, the inet«tais«l 
bone* bear the other hall The dMrioo cf 
wej^t through tho roctatanal heads, how 
ever is not equal. The first metatanal Iwy 
supports one-third of the weight home by 
the forefoot and the lateral four metatarsal 
bone* share equally the remaining two-drirds, 
Tlius it Is apparent that there is no trans- 
verso arch on weight bearing at the Irnel of 
the metatarsal brads. Any dlstorhance in 
transmlxsion of this load thiou^ these itroc- 
turns will produce static pnjblam In the 
foot The typical colhis on the plantar aspect 
of the foot over the distal end of a metatar 
sal bone signifies the dlstorbanee In wd^ 
bearing and indicate* overlooding of that 
meta tarsal 


This distribution of wd^ in the kiW 
axis of the foot has been termed the osii of 
fnmgg by Morton (Jig, IB) Ho w ever 
In bolapclng, the functiot^ axis of the foot 
fen* between the second and third loeti 
taraal bone* each half bearing equal wd^ 
This ha* been termed the axis of btrfsocA 

Walking TTw act of waDdng is accom- 
plished bj jhlftlDg the center of gravity cf 
the body forward. Thl* is accompllsbea by 
inclining the body fonvard and propeUfart tt 
upward by plantar flexion of the frot (Fig- 
8) Gravity puDi the center of gravity for 
ward and downward. The forward-nTingtng 
opposite leg and foot catch the foiling 
T^ momentum of body weight carries the 
trunk Over the leg. The process i* then 
prated, the center of gravity is raised and 
prepcUed forward as the trieepa surae cco- 
tracts, forcing the foot into plantar 
Thus iTtusdo contractions raise the center rf 
gravity and incline it forward, gravity then 
•uppUes the acceleration ne ce ssa r y to ca^ 
tho body over the advanced leg. TU* 
anism conserves muscle powra Tho 
in the leg and foot act for short 
In the Swing and stance phase of waflanS 
gravltv luppUe* pert of t^ force necessary 
TOT locomotion. ^ . 

Other moscles in the leg and foot 
briefly at various phases c3 the step Fofli^ 
ing the forward propulsive force of 
cep* surae and toe flexor muscle*, d* 
cep* muscle group contracts briefly to 



kJot- ,1 ^^V clTiMuyotrtJLlc ti»cfajp of mujcle Bc^ivity thiring the rtmnce and iwlng phoe of wTVfnj 
^aa, of ^ P®* "■ ftrAe* the grottnd, the pntibtal muade* ( Le, the dml- 

Ctetr^ ««tr»ct to pi 'evr ttl the forefoot frao ilrpptug the giwmd. The qttadiiceps nnudlei 

Jtni^toi the knee. The henatrinf mmcl a hrve already contracted to ilow the fcraaid 
^ actfog aj a Inake Aj the body advances cn-er the foot, ti^re b IrffU nnncfe 
Dtmn, ,v. >g wafl the iwb-og phaje when Ae c«lt tmadea cwitiact forcefnlly to propd fee body fonrard. 
Fooal walking, the laeti fatal innJclei contr a c t to dtDtSer tl* foot eooogh to dear ti» 

^ (Reck>»*L “ “ ^ *trike» the grorod, the banastrfng immrlea cootiact to dow the forward fwfnginjr 
praritifcai from Homan Umh* tod Their Sobrtltiitia by P E. Klopjteg and P D \nhon. 
^ McGcaw-Hfll Book CaoTpanv Ine,} 
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rtralghten the knee (Fig, 7) As the leg 
rwlngs forward, the hamstring musdei con- 
tract for a short period before the leg Is 
completely ertenoed. This action of the h^ 
string mutdes prevents the leg from snap- 
ping into extension at the knee. The dors! 
flexor musdea contract as the bed strikes the 
ground to prevent the foot from sudden 
plantar flexion. These various muscle con 
tractions supply no forward propulsion but 
control the forvvard-swlnging leg and make 
for a smooth rhythmic gait 

Disturbances of the musde control of the 
and foot In tbe swing and stance phase 
of walking prodnee dynamic diangei in the 
foot, a source of limping and abnormal 
strain. 

TTie joints of the foot aird leg not only 
are concerned with ttaa up-and-down oscflla 
tloiM of the body bnt take part In odier ac- 
tions Because of the configuration of tbe hip 
and knee joints, the femur Internally ro- 
tates at tbe hip and the tibia at the ko^ as 
the lower extremity swings forward and the 
knee Is extended As tf^ bed strikes the 
greund and weight Is borne on tbe foot, tbe 
tibia and femur externally rotate. Since the 
foot li fixed to the ground, the external rota 
tion of these boM Is taken up in the 
subtalar jolot This produces tonpje to the 
foot sfanilar to that applied in skating, aiding 
in forward propulsion. 

When tb^ are disturbances in tbe align 
ment of these joints, normal functiaD is com- 
pnnnlsed and abnormal strains are Imposed 
on the ligaments and joint surfaces. 

The >vel^t borne by tbe foot daring the 
stance phase passes tnrough the center of 
the tahis to the os calds as tbe heel strikes 


the groimd. As the body swtnp over the 
foot, the weight progresses into the mldtarsaJ 
region, A part of this is transmitted to tbe 
navtcnlar and cuneiform bcmei to the ftnt 
two metatarsal bones and port throu^ tbe 
cuboid and lateral three metatarsal bones 
Tbe weight with the foot flat to the groond is 
thus divided between the medial arid lateral 
halves of tbe foot along the axis of balance 
the second and third metatarsals 
(Fig. IB) As the pusb-off phase of the step 
li reached, the weight of the body is trans- 
ferred to the leverage aih of the fort be- 
tween tbe first and second metotaxsal bones. 
SWmg rimto S«itoi of tl» gt~l to .t thfa 


on tho protecting covering of «kin «nd mb- 
entaneoDJ tissue, 

DISEASES or THE TOOT 
Diseases of the foot may bo classified as 
congenital and acquired. Congenital defonn- 
Ities include ikeleial defects absent or m- 
pexnumcrary parts defects in muscles Tvi 
tendons, defective joints, ctrcnlatniy tnd 
lymphatio system defects and defects of the 
nervous system producing abnormalities of 
the leg and foot 

Acquired defects Indude postural strtlni, 
static and dynamic deformities, diseases of 
the nervous system prodneing ponlyiii or 
sjiasticity of musdes drcuiitory disease^ 
tumors. Infections injuries and genenhzed 
systemic disease. 

COVCEATrat i>/JJUX£S OF THE FOOT 
Congenital Talipes Equmovams. Con- 
genital defects of the foot are many ind 
varied. Some of them have a teodesicy to 
transmlssloii to succeeding generatknfi. 

Congenital talipes equtnovarus, or ebb- 
foot, is a ffdjpcj deformity occurriM owe 
In evary 700 tn 1000 births (Fig. 8) Tw de- 
fect In varying degrea encompasses 75 pc 
cent of the congenital anomalies of the foot 
Froqueotly it is bdlatwal and is found twice 
as otien in boys as in girls 
Clubfoot is a combination of three dl tflnrt 
deformities In tho foot and ankle. Tlio fern- 
foot Is adducted and suplnated, the heel In- 
verted and the foot Is In eqoJnus at the ankle. 
Tbe degree of deformity varies from • 
flexible one to a severe, rigid defect Tbcie 
h DO boDO deformity at birth, but the rela 
tionship of the joints is abnonnsL The met^ 
tarsal mnes are adducted at tbe mrtstarsal- 
tarsal joints Tho first metatarsal bow 
be shorter than nonnaL Tbe cnbold sad 
DBvlcnlar bone shift medlalward, 
widening laterally at the calcaneoaih* 
joint, Tbe navlculm- bone lies on the medial 
sur^ce of the head and neck of the 

Tbe normal rolabonihip of the tains and 



F(gur» S. Txlfpc* •<nifnov*nu <* daiJofi in fa* 
ftncT 




Diseases of tiie Foot 


1267 


tbe aksoeas U dlrturbcd \Vhcn viewed 
from tbm-e, the long axis of the taliu Is di 
reeled forward ond medially wlillo tho oils 
cf ll* calcanem is directed lonvartl and lat 
ffoCy (Fig. 9) Tbo intcnccUon of these 
tia fonns a V with the opening forward. 
The duhfoot heel Is Inverted and tbo o* cal 
di ippean to lie directly under tbo talus 
rth tawT long axes pamllcL 

The soft tisiues are contracted on tho mo- 
dal and plantar aspect of tbo foot, nccom 
pmying the \’aru3 deformity 

tIm calf muscles aro slwrt, holding the 
fort In cmdnus position, ai>d tho Insertion of 
4 b Addfles teodem appears to lie more me 
dfaDy od the os cakdi 

Tbe etiology of clubfoot is not clear Sev 
e*l theoite are applied to explain tbe de- 
fennity Arrest or anoroalous development 
of the genn plasm concerned ndth de^’elop- 


ment of tbo foot in tbo first trimester of 
pregnancy may explain the defect In some 
instances 

During fetal development, the Ihnb bud 
first Is in tho equirKrvarus position, but grad 
ually the limb rotates to the normal position 
Failure of rotation may account for clubfooL 

Biopsy material has sho\vn degenerative 
changes in tho muscles and there may be 
anomalous Insertion of the tendom in the 
foot 

In Infancy since tho deformity Is produced 
by soft ti^e contractures stretidiing of 
these structures is begnn as soon as possible, 
often within the first week of birth, and con 
tlnued nnti] complete ov er correction is ob- 
tained. 

Three definite steps are foDoxved to cor 
rect the deformity Addnetion and supination 
of tho forefoot are gently changed into ab- 
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Fig ure 10 A, OwwcthT dnWoot cut ^ntd* tbove tl»e kne« aod boUt the foot fn abdactiOB •ad 
ffTW*k& B CorrnJ^A of oq^Jnni by dcKxt&erkn b ftartod only after iwidaiaton of the forefoot lod vina of 
toe beel have b eg foUy cm T ^vt ed. 


dnctlon ood pitmadon. Tbe inverted beel 
is everted ena tbe equintu li caxrected by 
dorrlflexkiD of the foot 
The ovBrcorrectkrQ murt be malatained 
rartil the affected mojda recover wbidi 
often may require many monthi. 

Tliere if frequently a tendency for re- 
crarenco of tbe deformity and the ciiUd looft 
be obfcrvod until growth ij completed and 
any recurrence treated Immedialery 

To correct tbe defonnlty the foot ij gently 
rtretehed manually by tJie furgeon and a 
woD padded cart applied from the toe» to 
above tbe flerred low with the forefoot ab- 
ducted (Fig, lOA and B) The cart is 
changed every two weeks \Vhen fall ab- 
dnction of the for efoot b obtained, tbe beel 
If gradually everted. Doniflexkm of tbe foot 
mart not te attempted until thb has been 


accom pliibed, 

Fall^ to folly correct the addactkm of 
tbe forefoot, tbe talonavicular }olnt and tbo 
tnverted beel b ef ore donlfleilng tbe fool will 
result in a rodcer-bottom foot Hie foot dorei- 
floief throu^ tbe mldtaisal fointi the talus 
and cokaneuf remain In eqolmii. This de- 
foimlty miy bo tu dlmbllng u dubfoot 
^IVben thb occurs, tbe entire procedure must 

be ftarted over 

\Vhm dubfoot b fully 
gtm ihcnild bo iHo to approiiiwdo Ibo Ht 



Figvro 11 Tbe tat for fuH correctipo of 
DOvamf deformity tpprffdmsta tbe fifth toe to n* 
■steroisten] uitcct of tbe leg 

tie toe to tbe literal rtde of tbe leg (Fig- 

following cost treatment, to majn taln^ 
correct position, the baby wean prmmker 
clubfoot shoes and a Denb Browne splint un- 
til woBdng is begun, 

\Vhen tbe fort is rigid or treatment » 
ftarted late wedged casts may be neces- 
sary (Fig. 12) Oomilonaliy soft tlsmo con* 
tiactures on the medial ride of tbe foe* 
Tcleofed surgically T caprole* am 
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tudjcd to aJlow corroctloo of the forefoot 
^IdoctkiQ u>d heel invcnlon. Elxccsiivc 
of the Jtnicturcs from tlw bono U 
as the scar tissue which forms is 
iodulic tod may cause lecvirrcucc. 

The Achilles tendon may be IcngOicncd 
titfre is persistent wuinus In order 
to prevTot a fiat-top talus. Tnc talus held in 
prwoQged equinus dovciom a flat tlblal nr 
Hmbr ftirfie uhlcli blochs donifledon. 
Hoifn-CT some weakness of the leg results 
from lengthening of the Addlles tendon and 
tto procedore should bo rcserv’cd for ro- 
ritot clubfeet \rhlch fail to respond to 
itrrtchiag. 

When the peroneal muscles function poor 
ly cr do not develop, even a w ell-corroctcd 
iiWoot Ti-fll recur \Vben the cdiild ^vnlks 
the peroDCol muides fail to contract and lb© 
fort swings into Im’erslon. Transferring the 
tiitthi anticus to the cuboid bone tei^ to 
Wsace the foot and prevent the deformity 
Older chfldren who have not been treated 
« who have been allo^\•ed to dev ekrp recur 
wit cJuhfoot may boNT abnormally shaped 
haw in the ftxA, If edged casts fall to 
the deformity rese^on of the de- 
«°*d booes may be neceosary This Is most 
Q»wri«idy done by removing appropriate 
*«igei of bone from the subtalar talonavic 


ulor and calcaneocuboid joints and fixing 
these Joints in theproper position by artbro- 
dosU (Fig, 13) Tn© operation must not be 
done before the age of ten vean as disturb- 
anco of grow'tlv of the foot follows 
Congenital Mciatanus Voruj or Adductui. 
Two U’pes of congenital metatarsus varus 
are found in the newborn. The first tvpe ei 
lilbits adduction and inversion of the meta 
torso] bones with the bed In the valgus po- 
sition This foot deformity is rigid and diffi 
cult to correct and lecurrence is the rule. 
Fortunately the condition Is rare, 

Tho second type is flexible- the forefoot 
Is adducted and the heel is In neutral or 
slight yarns position (Fig. 14A and B) This 
typo has bcCT increasing in frequency In re 
cent years Fortunately this deformity is 
easily corrected and recurrence is uncom- 
mon The forefoot is adducted and Inverted 
and the longitudinal arch is higher than not 
mal throu^ the action of tho tibialis ontiem 
muscle The lateral aspect of the foot at the 
base of the fifth metatarsal bone is promi 
Dcmt Hie hind foot is nomml and Um foot 
can be readilv dorsiflexed. 

In mild defonnitiee stretching the for^ 
foot in abduction and erversion Is done by 
the mother each time the babvs diaper i 
changed. This may be the only treatment 






Flptrw U A, Mcm*ma vann deftrofty B The defonnltr b bxnmacd and pefprtMted If the tnfoit ifcq» 
with the trip faitiaiutjy rotalrd. 

necenary Pre\vaJl.er cJuhfoot iboei attacbed of talipes equinCATirus. The etiology b 
to tbo DenlJ Brmvno splint in cjrtemal rota thought to bo abnormal intrauterine position 
tlon may cor rec t nwro iovcto deformity Oo- of the foot 

caslonaJJy casts are used os in tbo first part Tho bonoi of tbo foot are normal The fort 
of the correction for chibfoot is in dorslfleifon, the bed points dtmiiworo 

Tjntroated- the defonnity may persist and In valcnis position and the forefoot i* 


necessary Pre\vaJl.er duhfoot iboei attached 
to tbo Eienls Brmvno splint in external rota 
tlon may cor rec t nwro levCTe deformity Oo- 
caslonaJJy casts are used as in tbo first part 
of tbo correction for chibfoot 

Untreated, the defonnity may per sis t and 
Inoeasc in severity Older chfidrra \vho fail 
to respond to use of a wedged cast require 
osteotomy of the base of the metatarsal 
bone* (Fig- ISA Following union of 
the bones outflarc shoes are worn for sev 
exal monthi. 

CooKenltal CakaneoraW The congcnl- 
bdoSuKOvulguJ foot ll tilO dlrod oppollto 


In vaJpis poslrion and tr>e hjremot u 
ducted and dorslflcied. The fifth too mav be 
easily approximated to tbo onterolatersla^ 
pect of t^ leg. Usually tho foot is 
flexfblo and may be partially plantar floeo 
and invarted without diSkulty 
The de f o rm ity is cailfy corrected bf 
peated gentle stretching and there i* bttle 
tendency toward recurrenceJTio mother b 
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FfBiIS. A X-iiyi of bflatcril mg Ulai t m vamt. B, Hailing aflrr ca tftjtum y dot the base of the metalaml 
bam ecrrcctiog thf vanji dffformlbM, 


to rtretch the foot In plaoUr Sex 
Jc^tavettJon and addoctioo each lime the 
diaper h changed. Denij Bnjww 
®*y be used if the defonnlty U re- 
to rtretchlng. The feet are internally 
ratted tnd ImTrted by the rpllnt Rarelv is 
wereetkra indicated. 

''b® ^ cMd begins to ^\•a^ls the foot 
to assume a valgus position on 
'OJW bearing. The child should be etted 
iirint hmer heel wedge on the shoo 

of Toc». Syndactylism may oc 
Sr ‘T’ ?■ ^ The defonnity tends 

tamllial one. The toca may be webbed 
or partially from the base to the 
S rW.J^ tissues only may be affected or 
may have a bony bridge bo- 
(feaba^ Pba jan gei Little if any functional 
itiJti from the defect Separation 
t] f ^ surgery Is seldom nece«ary 
prpisi. hmctlons well and shoo-Ettinc 
nnusuaL 

iitifd reasons the toes are lep- 

*-myi must first be made to 
^ben rtu. kT bone involvement 


*®e erf ^^ *ri until spontaneous do 
epiphyses has taken place. If tin 
* t early unilateral ckmm 

^ epiphysial plate \vil 
»itli deformity of the toe 


Polydaayly Polydactylism in the foot is 
characterize b> the presence of supenni 
merary toes The deformity is usually famll 
iai The extra digit may be completely 
formed, normal In appearance aj>d function, 
or it may be misslupen, rudimentary and 
functlonlen Beduplicetion of a part of the 
toe, such as the distal phalanx, is a variation 
of the defonnity Shoe fitting problems are 
frequently encountered, demanding ampu 
taUon of the extra toe or plastic reoonstruc 
bon of reduplicated phalanges. Amputation 
of a complete toe can bo done at any age; 
however resection of portions of duplicate 
phalanges must not interfere with the cpi 



Flgur 16. Reduphaaoo of tbe dirts! ptakni of 
the frert toe. The epipbyiij is frrvtrfved in d» do 
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Figun 17 Afccnch, lyDdactylhm cod dcfonnltf 
of the toei CooBcolt*! corgtr ktl an band U proeot tn 
tho forefoot 



FijiiT* J8 0> Wjuninn. Tfdn eorter ibont tie 
entire Sctw dJferentiilM 11 fran fi ' f t m o rf tie p<»- 
terto Uhiv 


phyjlal plate. X-rayi tbcruld be token to do- 
tenntne the degree of bone defonnttv and 
Ijivolvrroent of the eplpbyrii (Fig. 16) 

Agcneii*. Agcnab of part or all of the 
foot may re*uh from faul^ limb bud devd 
opment and be the source of pro f ound dls- 
dbflft)' T^e forefoot Is most fngqueotfy the 
site of defonnlty Parts of toes and metatar 
sals may be absent Abnormal Insertion of 
tendons and absence of bones may prodoce 
considerable distortion of the foot (Fig. 17) 
Occaulonally tendon tramference plastic cp- 
eratious or stabiltzation of the Jolnb of the 
foot Is neccstary to correct deformity 

hlacrodactyly Occoskmally a foot ts en 
countered whkli eshibtts one or more giant 
toes. The overgrowth of the jiart may bo due 
to vascular or neurotropic leilcFnj or to some 
defect in the growth capacity of the too 
Amputation of the toe or reduction of the 
fize of the toe by plastic surgical procedure* 
If uiuaDy necessary to pennlt the %vearing of 
rnatched shoes 

AcccooTT Bones of the Foot. Accessory 
bones of tlw foot occur in many locatfoos 
but most do not prodtjco symptoms and are 
found incidental to x ray examination of the 
foot The recognition of these bone* as oc- 
cejjtay bones and not fractures is of medl 
colegw import The accetso^ bone has o 
complete cortex surrounding the bone while 
the n«Dt fracture has an absence of cortex 

at the fracture line 

The roort common accessory bones in the 

foot are *0 M wronnm, fomrf t.»l the PM 

I^oTLirect of & lato. and *0 M 

bare of tbo at* reotataal boM, 


(Fig. 18) These bones do not prodoce lytDp- 
toms ccr weaken the foot but are often cco- 
fused with fractures. 

The accessory navicular bone located at 
the medial aspect of the parent bone pro- 
duces a proQiiaent mass A oum aod ptl^ 
caDusmay fesrn over the medial aspect of the 
foot at this fite from shoe p ie»ore. The 
londtudlnal arch of the foot may be weal 
and flat because the tibialis partoriar tendoa 
Is abnormallv inserted. 

SytQptxmu arc nsuaJly pain and nvellnjg cf 
the buita over the bony promlnecce and fa- 
tigue and aching in the midtarial regicn be- 
cause of faulty support for the longltndinal 
arch. 

When the symptoms cannot be reliaved by 
supports to tte arch of the foot, 
correction of the defonnlty is 
aecenory navicular bone U removed and w 
tibialis posterks tendem is Inserted under the 
naviculirt bone. 

Pe* FUnus or Flatfooc Pes plantts 
be acquired or occur as a result <rf a cocgrai* 
lal deformity (Fig. 19A-C) FUtfoot 

dated with congenital cokaneoralgas dfr 

formltv and the accessory navicular 
has been described. Othw corggdtaj 
feet* may be etiblogk: factors tn the 
opment of flatfoot Hypenuohfle fiatfow 
with a short tendo achlDes and 
the tarsal boira producing peroneal *1®** 
flatfoot are examples. Pes pianos ^ 
acquired as a result of eiceaiive 
the ob*e*e with weak Ugamentx, 
ledons affecting the tnuttle* and lJg*xn®ts, 
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tnnma or Infectfon producing bone, folnt tlnued uie loadj to fynovitli of the Jotati of 
d mujcle abnorraalltie*, and dUcaic of iho foot and later traumatic arthrltli. In the 
pTTTtrU growing child, the tarsal bone* develop ab- 

Not »I1 flalfeel ore poinfuL LIko the ihapo normal ihape* The potlcnt luffering from 
d DOJ«, the height of tho archc* of the foot painful flatfoot rotate* the foot and Teg ei 
vmea and may follow familial paltcrm Tho lemally while walking. In this position the 
wan rjilkl beginning to walk may appear to anterior lover of tho foot is shortened tho 
DO trch at olL A fat pad occupies tho push-off is from tho medial side of the first 
fdintir area at this ago and ma> obscure the metatarsal bend and great too. Tho stride is 
mA wiikh is readily revealed when \vcight shortened, producing a shuffling gait 
beutaf X rays are teVetL The calcaneus is in valgus position at the 

Pain develops In flatfeot ^vhcn tho Hga subtalar Joint Tho talus p^ts more medial 

Dents tre subjected to abnormal strain. Con svnrd and the hood of the bono tips down- 
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ward Hjo IcmgftiKlinal arch is flattened b) 
angulation plontarwaid at the tahmavicular 
Or cunciform-navicidar Joint*, or at both 
Jcdoti The*e bone* rotate roedlah\’ard and 
denvn, carrying the btje of the metataml 
tou-ard the plantar surface of the foot The 
metatarml bone* abduct and the Joints on 
the medial aspect of the foot open and com- 
prei* on the lateral side (Fig. 20) The col 
cuneonavicular and long plantar ligameoU 
are stretched *r>d relaxcoL 

Short Tricepj Sane Muscle*. ^Vbcn tlio 
tendo achlllJi and triceps surac muscle* are 
fhort, dorsiflexion of the foot Is limited and 
increased strain I* placed on the aotorior 
lev'cr arm of the foot If the supporting Uga 
ments stretch with wdght bearing, the Icngl 
tudinal arch flattens The talus arid calcaoeu* 
remain in eqolnui and the forefoot dorri- 
fleic* through the midtarsal Joints, The con 
dJdon may occur os congenital shortening of 
the musde group or seco^on to the contrac 
ture* of *P;^c porah’ils or other neuro- 
muscular auctions 

Treatment Is directed toward lengthening 
tbe tendo achillis and calf mosde* and sup- 
portiDg the arch In the nonnal position until 
the mnsdei and ligaments recev’er The trl 
ceps surae muscles in the child are stretched 
with wedged casts Tbe foot must be In- 
verted and tbe forefoot adducted during this 
procedure to prev'ent furdrer stretching of 
the media] plantar ligaments ai>d increostng 
the defonnlt) 

When the calf muscle* carmot be stretched, 
tbe AchlUei tendon or the itiusculotendinou* 
jnnetioo can be lengthened surgkall) The 
foot and leg are immohilfted in a plaster 
cast with the foot inverted and donifiesed 


for three to sii weeks A supporting shoe with 
nn extended rigid counter Thomas heel and 
medial beel w^ge is used postoperathrl> to 
ftjnport the repositfoned arch. 

Hypermobne Flatfoot, Hypertnobile flat 
foot with short tendo achillis occun secon 
dory to a congenital defect in the relationship 
of the talus to tbe o* calds Chanicteiistic 
ally the foot t* flat only on weight bearing, 
atnimlng a normal appearing an± when 
weight is removed A hitoiy is obtained uiu 
ally of asymptomatic flatfeet daring child 
hood follow^ by aching, eoilly fatigood 
feet in odotescence or eorlv adult life Occa 
jtoiially develops in childhood Symp- 
toms vary in Intensity , , ^ , 

Tbe primary etinlogfc factor is Inadequate 
Bipoort foi At W «nd oect of Ibo UJui 

M add, Th. tricopf^e 

finding idOTdao to the 



A B 


F/flwTp A The Donn*] rrlstlonihJp ef dw 
bmes is ihcrfk-n for comporisoi] B RelUianil 4 > rf tbe 
taJeu to the « ftfk Jn hipermoHle flatffet The 
Uha is dopUceti medlalh' imd the Iods srls c/ 
bones di\tT 5 Ps wjtnloriy The he«d *nd neci of n<e 
tales tr oy i t iaither i c rw oid cad tbe sastr o tic a Vw 
lab is zsorroa oflfriog support for the taika. (Be- 
drown b) permhidoci Iran Hvpennoklie Fb4 Fee* 
with Sbert Ternib AchUln, by R. L Iloob sod 
T BetlK, J Boae A JoSot Sor^- vol Sh A PP 1 1^ 
140 Jau IMA) 

bone anomah Tbe heod and neti of tie 
talus are dhplaced roediallv and tbe b<°* 
forms a more dhergent angle with the kog 
art* of the calcaneus (Fig. :^ ) Tbetohaap 
pears to nroject farther forward cn 
calds ana the sustentaculum tali is under 
developed, slanting and more 
the calcaneus than normaL This lad. of 
support under the head of the talus a^vi 
If to plantar flex Coupled vvlth this 
the midtarsal joints ore more mobile tl^ 
nonruil, allowing tho forefoot to alduct aad 
dorsiflex to a greater degree The cal aa^ 
assume* a vaJgns position on v^■elgh^ 
and, since the calf muscle* ore short, the 
foot dorslflcxe* and abducts to produce the 
flat foot , 

Treatment U directed toward ^ 

the talas and relieving the puD of the 
tricep* surae. Since the degree of •^**^*' 
abnCTxnaJftx and tbe severity of 
vary so doe* the treatment In chJlcttoco^ 
rooy be Dece**arv only to support ^ 
vvilh adequate stoe* and otct suppor^ 
heel lift may be used to Ie**en the 
the calf muscle*. This same t”^tment>^ 
contimse into adult life if the 
mild and tbe symptoms easily 

When tbe symptom J^tomlc debcn 

ti 
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ire tPN'cre, the fubttlar and mldtorxal bone* 
Dost be jtnbfliicd bj arthrodcili in iho cor 
red weight-bearing poritiocL Tlili may bo 
KCMDplished by triple orthroderij after 
powth of the foot U complete (Figi 22 and 

O) 

Prrooeal Spawlc FlatfooL Peroneal ipaitlc 
Ltfoot is a painful rigid foot auociatcd %vith 

r i and contmeture of the peroneal mus- 
It h doe to congenital coalition of the 
teal boocj Complete or partial bony 


bridges form between one or more tarsal 
bones. Thb coalition of tarsal bone* limits 
motion between the Involved bones- Since 
the fubtalar talonavicular and calcaneocu 
bold Joints act as a unit, limitation of motion 
in any Joint throws additional strain on the 
remaining mobile ones This strain eventually 
produces irritation in the Joints and Uga 
ments. The irritation in turn, produces re- 
flex jposm of the peroneal muscles >vhlch 
forces the foot into eversion As the Irritation 
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Fbvrr A. Pitnfd flatfoot wtth die mijor ii*nl»r •Btolabon 1 the ^ bone 

hr « rtIguJ f«fa of Ibe M icaloCTmeiform *i>d i.tLuetfora-«nei»I*rtJ Jototx B A r Tfar 

bribed fnw the rta^ictilar ind mnetftra totaix. iTie c«rtil*^*Bd 

.bdwitoo *Dd mfcw «rf the farefoo* «Te correetrd D .nd E. TJ*”^ plKe ttf f®* 

the hWalb mbco* tcodcw »od reefed to boH the new parttion rf lie •nh. ^'^u^ Pj^i p^rtt 

U fajwwbflfaed to tmmloD wtth the *n± maided b> • plaster as*. (Bedriwn by pennl*»» 

Hat Foot Opefitice by O U MiOer iL D J Booe A Jotot Snrg, xol. 9 p. W J«™«T !«- > 


ccntimies with weight be*ifn& ptin del'd 
CDS in the rafduml *nd subtaUr Jotnt «re». 
often beneath the lateral maDedut 

The patient cannot i-ohmtarfli tniTeit the 
foot aod^empt* b> the soiseon to do thb 
nroduce tmroedlate pain and the pemn^ 
^rosclM ini-ohnitarlh contract A smillar 
clinical picture mai occur when imUtiTO 
^ fanHation of rootioD ^ 
atmaged fubtaJar Joint f^cming^ctiire 
nf file articnlai surface of tbe os caJcis. 
^-SlJS^eqoentcoalitiOT B bet^^ 

eSh^ a coorplete or partial 


bone limits im-ersion and eimloo 

talar foint Routine anteroposterior and^ 

eral i-rai rfews fall to rei eal tbe 

fti Ohbquc X ra> i-iena are oecessarr 

show tbe coahtion. 

Other bom or cartibgiDons 
between the os caldi and talus. 
occur posteriorh thnxifdi the ” ^5”^ 
the other In the repfon of tbe 
tall. Tbe latter can onh be 
spedal X ra\ technique To olrtain , * -jj 
the patient b placed on the x-rai ^ 
the uLs flexed The i-ra% B dh^ 

from tbe posteriw downward t 

between 35 and 45 degrees to 
tbe angulation of tbe articular surface 
susteota cuhim. 
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The cakflDOH may coalesce the cu 
bcid bow throDgh a bridge of bone tlirou^ 
ibc ot pCTOocim Olbcr fiuforu of bone talc 
tiirt WwcCT the cuboid oikI navicular 
and the talus and navicular bono 
Rarely masshe fusion of several tonal bones 
bfomd. 

Iirfrayma) precipitate the original pain in 
tbcHgameoti foUmved by the midromo of 
spastic flatfoot 

Treatment b directed tmNTinl relief of ir 
rttatkai and muscle spasm- Rest cloTitloQ 
trd beat are prescribed fol!m\‘cd by gentle 
■mipulatlon of the foot to the Inverted posi 
tkB. The foot atnl leg arc Immobilized In a 
fJaste cast with the foot Inv’ertcd for six 
well. Weight bearing in a walking cast is 
rsoroed at the end of three weeks. If the 
irmptmu subside, the patient is fitted with 
tn ortbc^jcdic shoe to support the longltudi 
m] arch and bold the heel slightly Ins'erted 
EccoiTeDCB of the symptoms and defor 
aity U the rule and sur^od correction is of 
tapectssary Ardirodcsls of the torral Joints 
“■nioatei motion and the Irritation whldi 
?^Iucts the peroneal mosde spasm Follow 
^ ^ procedure Inverskm and evertion of 
t* foot are lost, but the foot Is stable In the 
wdgirt-bearing position and b paJo 

Tr^ arthrodesis of the subtalar calcsineo- 
wwid and talonavicular Joints U useful to 
®*«tting flatfoot defonnitiei which do not 
coofcrvative supportive measures 
S and 23) The operation b todl 
fa perooeal spastic flatfoot. hypermo- 
arthritic flatfeet and in flatfeet 
main deformity occurs at the talo- 
•denkr Joint 

^^^'“^^tfeet exhibit the primary plantar 
at the navicular-cuneiform Joint 
young adults with symptomatic 
do not respond to conservative 
tlw, 1 -,° ^^ require correction and fusion 
ferm ^ metatarsal-cnnel 

tfccL 24) Following the opera 

lkDt*T ^ immobilized to toverslcm and 
“ch until artbro- 

^ occun. 

Talus. The deformity 
N^cal talus produces a rigid 
longitudinal arch b 
b revoiedL Altbongh the ctiol- 

of congenital, the high inci 

deformity associated \vith ar 
to thb a definite relationship 

the heel b to 
deep creases may be present 


over the anterior ankle. Eversion of the heel 
and abduction of the forefoot ore not present 
at birth but develop later Rigidity of the 
loot fa a chamctcrbtic finding. The posterior 
os calcfa docs not touch the ground when 
standing. The first metatarsal b dorelflexed 
and a flodon deformity may be present at 
the metatarsal phaLingeal Joint of the great 
too. TTio calcaneus b narrow and beak shaped 
anteriorly and the talus resembles an hour 
glass The navicular bone dblocatei dorsaHy 
and latcrallv and articulates \vith the talus at 
the neck of the bone. 

The dbobiUty b profound- Shoes are HtfR 
cult to fit and pain develops in the foot The 
rigidity of the foot defeats conservative cor 
rcctive measures. Triple arthiodeib at an ap- 
propriate age may place the foot to a better 
weight-bearing position, but the result b 
never perfect 

Talipes Caviu. Pes cavus, or clawfoot b 
the opposito deformity of flatfoot The longi- 
tudinal arch b hi^ex than nonnaL Usually 
the hind foot b near normal, the os ralrty 
may be slJghUv toverted. The high arch b 
due to plantar dexlon of the forefoot through 
the tarioJ and roetatarsal Joints (Fig. 25) 
Mild deformities may not aFect the toes and 
ore osymptomatia With more se vei e de- 
fonnitv the toes become flexed at the inter 
phalangeal joints and hypereiteuded or dor 
sally dblocsted at the metatarsal phalangeal 
Joinb The plantar fasda becomes shortened 
and the metatarsal beads ore pro mine nt in 
the boll of the foot Calluses develop over 
the metatarsal beads and corns appear over 
the proximal toterphalangeal Jototi of the 
toes The foot may be to moderate equtans 



Figtm 25 The »rcb fa el«vitcd tn the exvm 
foot. Ttie dorjum of the foot li i>ronifoent The 
defonnlty fa prinMillr doe to iJmtir fledoo of the 
forefoot with the bed In the normtl pofitkm. In thfa 
case the toe* ire contracted farto the ckwfoot de- 
fonnttjr 
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f/jw* as. A, Tbo hij^ Mtii <rf « J«ra«i by re^ectfn* & wtdtr d bow tiroa;^ 

taiocooulons )ointi «i»d the body o( the cabatd bow The tripfe ^3fai£f ei the fort—tbe talamiad g 
caneocoboid and oubultr jotaU-cre praam rettdatofoocjm) awOtan. B, When the » edfe defect h tfc^ 
the forefoot f« diapUced phtnticrKxrd *1 the oiteutuurr »t» «r)d donffleted to Wiau the ItugttudBw ani. 
Ooruf wed^ cectkm a ui^) •ehen the heel u m oevtra} p c B & kra . 


poiitiOQ associated with contracted calf mus 
de*. 

The dofonnlt> m») be kllopathic or »ec 
oodary to dheaset of the oentmi aj'stem or 
musdea. It freqtvently foflaw* poIforaj-ellttSv 
m>'elo<hTpIsksi*, sploa btfidt and muscular 
dyrtropm The Intrlrtsk muides at the foot 
»jc injuffldent and mii% be cootracted. Fail- 
ure of tbeae muxdes to roaintain ertenskm oS 
the tnterphakngeal of the toei crestei 
imbaJaitce The uoapposed loag erteosor 
inusdes produce bypereirtenstoD at the meta 
Um! p halgf>E «I and the loag fiexor 

amides promote florfoo of the inte^irfuilaii 
geel )otnb. 

COTservathe treatment In the roDd ct»dJ 
Hon coMbb ia devatko of the depressed 
heads of the metatarsal booes and stretching 
of the tigh t plantar structvrre* This ma> be 
done nim a transverse metatarsal bar placed 
on the sole of the shoe just prcrcfanal to the 
metatarsal beads. A similar method may be 
In cshlch a tDCtatorsai ardi auppnrt b 
placed to the shoe TlUs raises the metatarsal 
^ds oikJ rdimrs prasure oo the plantar 
calhjscs b^ transferring the wel|dil 
proiimallj to the foot The devatioo of the 
^^tatarMJ boo« tends to straighten the coo- 

Hocted toes. 

%STiaJ more sesrre derormit^ b found, 
ersth-e coneettoo may bo necotars to re 
Uevo the jymptans Since Gw pUntor apo- 

oam* *» 

cf the •ttMhnMt to the « aids 

ll .ttotchrf and ImrooWW fa fto 


holding the to« to proper welpiitb«riB« 
position 

If the dtfcErnilt> Is progressive or the tort 
b rigid more eartensive operathe procedwe* 
are demanded. Id addltk® to artnrodesli or 
the toe Jotob the ertensor toxioos of ti* 
toes are resected with the dorsal jofart ^ 
safes. The doasally dislocated toe* ctn »» 
be rednttd. The extensor digltcrrm Icn^ 
ieiodons are transferred and toterted tato l» 
oeti: of the meUtarsal bona. T^ aids ■ 
elevating the distal metatarsal i xcO. ^ 
ductag the forefoot drop and prnarfaeot 
metatarsal heads. 

Wedge resection of the navicubr-aoj' 
form arrd the cuboid booe. roopW 

forcKoing paocedurca. be ovvo*^ 
to correct se'’ere deformity The Irtse «t^ 
wedge of booe that b renw>Td h 
( Fla. 26 ) WTien the osteotomr site » ow 
and the bese of the metatarsal bono 
placed planttrvvard, the lon^hidtoal wt* 
lon-emlTbls b feasible ocJy 
UHonshlp to the hind foot Is 
heel b inverted and the 
tripfe arthroderis with remm-al rf appf^ 
ate wedges of booe from the subtalg 
navtoular and calcaneocuboid Joto“ ^ 
aary to correct the defonnlt) 

Hons OD booe shtmld be deferred t 

foot b w'eU da-ekiped. Before the 
urn, the cwlficatkjo of the bones 
plete and growth of tbe foot is 
arrested when tbe operatfam fa d<»* TW 
erath’e procedura on the soft tfas<^ 
done before this time and may help pre^ 
mo*e serious deformity 


AnucTioss or thb roKETOor A^D too 
HaUux Valgus and 
roost cofumcra and dfatr'*"^ 
theWootaadtoe- andbun. 
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bn (Fij- 27) Tbo great loo poinU lalcrally 
jftjtluciiig t prominence on the medlnl as 
peel of the head of tho fint mctalanal bone 
Sea creato prewuro on tho bony promf 
Koce tod a painful bursa develops \Vhcn 
the deformity b pronounced, the great toe 
ovniipi or imdcriaps tbo second too forcing 
ddi tee donall) or plantarwnrd. Tho second 
trie may dislocate (Fig. 28A and B) 

The cause is usually an obnormal \'onii 
ngnktiaD of tho first metatorsol bono. Oc 
etinally tho condition occurs vdth meta 
tinns latoi or splayfoot which produce* a 
tfemliT anguktioo of the first metatarsal bone. 
Hn space between the distal end of the first 



^ . j F Sillai vilffttf Kud bnnlofi. Tbe great 
hteiDy the But metatKiul bexte ii 
>;-■ 1 prooifnent opect ot 

meUUiiJ bone is the rite of t petE>- 


ond second metatarsal bone* and toes is es 
aggerated The adductor of the great too de 
vlatc* the toe laterally and the extensor bal 
lucfi longuJ tendon sublnxatci laterally The 
flexor halluds brevis with the lateral se»a 
mold bono and the flexor halluds longus 
become similarly displaced The abductor 
halluds subluxatei plantarwnrd and the cor 
rectivo Influence of the musde Is lojt The 
tendons In the laterally displaced position 
incrcaso the angulation of the great toe Tbe 
condition Is usually slowly progressive. 

When the deformity Is mild and inflamina 
lion of the bursa periodic, a Nvide shoe made 
of soft Bdsltin Is worn to minimize pressure 
on the bursa. The longitudinaj arch of the 
foot ond first metatarsal bone Is supported 
with pads or a corrective shoo To prevent in 
creasing splayfoot, the metatarsal arch Is 
elevated with a pad 

Since the ddormity li progrcsslvo, the 
metatarsal bead becomes more proroinent 
The Inflamed bursa stimulate* tho bemo and 
on exostosis forms medially beneath the 
bursa and Joint capsnJe Osteoarthritis Is 
prone to develop in the metatarsal^halan 
geal Joint The pasb-oS action of the great 
toe b lost as the deformitY progresses. 

Surgical treatment is indlcatea when con 
servotive measures fail Numerous opera 
Uons have been devised to relieve the dis- 
tress of bunion*. The objective is to co r rect 
the valgus position of the great toe, remove 
the prominence of the head of the metatarsal 
bone and correct the deforming puU of the 
muscles 

The metatarsus primus varus or metatar 
fus latui can be corrected in young people 
to prevent recurrence. Hie presence of osteo- 
arthritis In the joint demands remodeling of 
th^oint surface*. 

Three general type* of operative proce- 
dures are available to the surgeon. The 
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Figuf* 29 Upp^r A, Mild h*Ihn valfoi n*y be cocrectod by Sflvori teclinhiir©- B, The 
h rtfiected, eipottnf the eio»to«ti of tbc head of lha metataiaal bone. C, The eiteu b<*ie Ii retpow U 
E, H* tw ia atrai^tened by ihortennif the Jobit eapanLi when ft la nitured. Occadattally the latffiJ 
(ule H to relax the lolftt tod aUcjw ccvrection (redrawn adth pomljalQii ttan The Op««trve Trwm** 

cf n«nTTr Valuna bv D SQver J Dene A Tomt Sonu to! 5 1933 ) . i i m 

Ctnttr- The teller operatfen ii aaed when the defornuty h proncaiiiced or the metataiaal- p ba Ut y^ 
h arthrrtic. A, The eioatoflJ h removed from the metataiaal iMd and the pcodmal third of the phaaffo« 
t+M rreat toe b reaectod. B The toe correcti eaidy and a pamlam paeodarthrodi fa mi The tue ti aiote*^ 
bet fuDCtfcna welL (Redrawn frail teBei W L. Now Yal M J vol. 95 ) . ^ 

Tjytcm- The T t r^dn* procedure correcti the metataraui vaim and halh g ralgua. A, The eroatort a anw^ 

f ,L. nwtataaa] head. The cunelfccin-metataraal Jotnt b r e aected to cared the inetataTiai rantt p ^ 

.JL\^cw 1* e ex eted fran the prodmal phalaia and lutared to the fiat metataraaL C, 

1 , |i ml the of the flat metatarxal baie b itabiUxed to the cunetfonn baie and the 
to crereot i ce u rrence. (Beiawo fean Lapldna, P W t Operattve Correction rf the 
to Halh* Valr*^ Surf Cynec. 4 toL 58.) 
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of operation depetuli upon iho patient s nge, 
orroUtion, degree of defonnit) and the 
jxwcDce or abseiKW of arthritis in the Joint 
MU drformitfes require onl\ rcmm'ol of 
tie exostosis and the prominent bone f Fig. 
59) Correction of the toe Is obtained by 
icrtrelDg the medial Joint capsule and, in 
nue eases, sectioning the btcral Joint cap- 
sJe and adductor tendon. When the de- 
fennitjr Is greater the adductor tendon maj 
be reinserted into the metatarsal bono to rc- 
nwve the deforming InflucrK* and to help 
c a ic ct the metatarsus primus \Tmii The al^ 
dnetor tendon may be rcpasitioT>ed ov’er the 
medal aspect of tJw Joint 
If osteoarthritis Is found, nrthroplast) or 
reiDodeltDg of the Joint must be done in or 
dtt to prevent pain and stiffness (Fig. 29) 
This Is most simplj done b} excision of the 
fmfanal third of the proxlrriiil phalanx of the 
great toe. The malposition of the toe fa 
easily corrected as relaxation of soft tissues 
Wkwi remm’tl of the segment of borie, 
P*eiido»rthrosis develops at the roetatorso- 
^Wangeal Joint which Is pain free aiKl mo- 

adults or older patients uho have 
metataiTus varus may require more 
surgery to correct the defannlty 
**to prevent Hs recurrence (Fig. 29) 
Weq^e circulation of the foot Is a pre* 
The objective Is to correct the 
l itmu s \»na os ^ve^ as the hallux valgos 
or wedge resection, at or rrear the 
the Hist metatarsal bone, Is performed 
the bone realigned, Arthr«Iesis of the 
^ metatanol base to the secoi>d as %%-eB as 
^®^^^t»nal-cuneiform joint may be rtec 
to maintain the posttion. 

lahu or splayfoot, may be 
^ • similar procednre combined 
creation of a plater sling of tendon 
fifth to the first metatarsal beads 
^ 7 r^?^J*^tarsal bor>es together 
Hanmf? *^^8*^“* Hallux Nonextensru. 
vtut. the name fanpUei, fa char 

^ , hy painful limitation of extension 

*^grett toe Joint 

*n ^ ahvayi clear however 

hr o\'er the dorsal articu 

metatarsal phalangeal iomt 
dfrr»,- the toe Is blocked to varving 
frequently ac- 
Ok-er fk. chan^ A buna may develop 
« the joint The foot fa 
when wal^g to avoid dord 
Phnfar ^ cnDui may form on the 

of the interphalangeal Joint 
■ of this Joint 

_ '-“«:rvatrve measures are limited to the 


use of a stiff-soled shoe to prevent dorsl 
flexion force on the toe and removal of pres 
sure on the bursa wiien it is present 

The dorsal exostosis rrray be renxn’ed sur 
glcnll) ar>d the proximal third of the phalanx 
of the toe resected Following surgery the 
patient must be taught to walk wi^ the 
foot pointing forward to lessen arch strain 

Dittos Qulnti \arus or Buniooette, 
Varus position of the fifth toe \vith bunion 
formation is less common than hallux xalgns 
The bursa forms ov'er an exostosis or promi- 
nence of the bend of the fifth metataixal bone 
on tho lateral asi)ect of the foot The little toe 
mav exhibit little or marked xarus deformity 
ongulating to\vard the medial side of the foot 
It may overlap tho fourth toe or De beneath 
it 

ConseTvati\'e treatment is designed, as for 
hallux valgus, to lessen pressure on the bursa 
and to straighten the fifth toe Stretching the 
shoe o\-er the bursa and placing a felt pad 
betxveen the fourth and fifth toes often is all 
thot fa necessary to rclle\-e the symiptonu 

Resection of the esostosis combined xvith 
shortening or reefing the lateral capsule of 
the metatarsal phal^geal Joint struightens 
the toe and remenTS the irritating prom! 
nonce, ^^'hen the fifth toe is in extreme varas 
position over or underiapping the fourth toe, 
osteotomy of the base of the first phalanx 
ulU correct the position of the toe. 

When the fifth toe fa held in dorxlflexion 
and \arus by a contracted extensor digit! 
qulnti longus tendon, the tendon fa sectioned 
at the ankle. The tendon 1$ xvlthdrawn 
through a second incision at the bast; of the 
toe \ tunnel fa created by blunt dmcctioo 
medially and plontarward about the base of 
the phalanx and the tendon poised through 
the tunnel and terminated latoally It fa sn 
hired into the abductor tendon and moscle 
of the fifth toe, converting the tendon to a 
flexor abductor palling the toe down and out. 

Hammer Toe. Hammer toes are similar in 
appearance to claw toes bat lack the ex 
treme bype t ext ension of the metataital pha 
langeal Joints The proximal interphalangeal 
Jomt is flexed and the distal Joint flexed or 
e-xlended. 

Symptoms are produced when the toe rubs 
In the shoe. A callus fa formed over the 
plantar pad of the distal phalanx g com 
fa found o\Tr the doixum of the flexed inter 
phalangeal joint Shoes with a boxlflre toe 
may gis’e the toes room and relieve the pres- 
sure symptoms. Padding beneath the meta 
taixals may tend to straighten the toes when 
they are flexible 

Straightening the toes by resection or ar 
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Figttrt HO A, Tb* mcduJ *od UCenJ pkotir iktvm }c*i U t %r rcp the third and foorth netitirmJ 
The crtnmon oer-e k fi^ed it thij The meet frequent rte of Wmhftti) Deuronui b ^***t^^ 

third end fooith toou B Thetypicil lymptoow of hloftoof toe are prodoced by penrore between the heed* ® 
the raetataml bonet. C, A w< h *«pt irtt ag and bloat dbmtloD eqxae the tumor men bttweo the 

Qietetene] booei. The eottre nun b e^cl*ed. 


tbrodwls of tbo proxintfl /ntetphalangetd 
Joint jTTOduca a comfortable foot, ellmloat 
in? the points of preafure and friction. 
Plantar Callofitics and Prominent Itfcta 


tami Head*. The beads of the metataraal 
bones may be depressed into the solo of the 
foot by a variety of abnormalities. The in 
voh/ed bone then carries more ^■eigbt Fric- 
tion and pressure lead to hyperkeratotic sldn 
changes Pain cm weight bewdng is the usual 
complaint 

Treatment is directed toward correction of 


associated foot deformity and redistribution 
of weight through the roetataraal bones 
Transverse metatarsal bars and arch sup- 
ports elevate the metatarsal bone and relieve 
the abnormal pressure. IVith relief of ex 
cessive pressure, the coDus disappears. 

Plantar warts, thought to be virus infec 
tioos, may be found tn the callus These le- 
riom may diwppear when excessive pressure 
i, rdlovcd. SoM plimter I'’'™*;? 

at r«mT«L Salicylic acid .d 

ESw planter Is ^ 

trimmed after the sWa toftens. 


X niy thempv supervised by a roeotgr> 
oiogirt is w o n a n ted when plantar warts do 
not respond to the abwe treatment Cim 
must be exercised to prevent excessive ts 
diation 

Occasionally pressure of a prominent 
atarsnl head cannot be relie%'ed wimtreh 
supports. After the other associated aefecti 
in ^ foot are corrected, one or two 
tarsal heads, u’lth tbe exception of the 
may be resected without wetVenhig ihf 
Removal of the head of the first metstiJw 
booe produces a serious def^ in th® 
bearing mechanltm of the foot 

Intcrdigiul Neuroma. Neuronu of 
common digital branch of the 
produces characteristic symptoms whlcfl »' 
Deco calied \tortoQS toe (Fig. 
ctnatlng pafn in tbe region of the thlm 
fourth toes and metatarsai bones 
rfodicoDy while waUdog, Pain may 
the anterior surface of the leg and the 
may be drawn into the claw position- ^ 
is obtained by removing the shoe and ntts- 
saglng the foot 

Eiamioatiou may reve jionnaJ ■ppe*^ 

m 
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fa* foot or tHc common forefoot clefonnltlci 
nn) iccorapany the coodllton (Fig- 30B) 
Pmjore aerted b> the examining finger bc- 
treen Ae baic of the third and fourth toes 
rf] often reproduce the typical attack of 
jafa. OccadorudJy a firm tender mass can be 
pdpaled between the metatarsal bones. The 
tnsJLtkn of pain and temperature is usually 
(fimtnfabed on the adjacent surfaces of the 
toes. 

TIk medial and lateral branches of the 
plmtir nerve form an arch In the forefoot 
Joining at the fourth common digital I>er^•e 
Tractioo or pr essur e on tho nen.'e at this 
tied point is thou^t to bo the ctlologic fac 
tor placing the Douroma. Inflarrurmtory 
ractfan about the nerve stimulates tho for 
mtfcu of fibrous tissue In the nerve, forming 
de tumor mass. Occaslorully a small bursa 
tfW with dear yettow fluid surrounds the 
Mnmna. 

Daring the early stages of the s>'ndroa>e, 
tpDptwm may be rellev’ed by a transverse 
■tiatusil bar on the sole of the shoo to min 
teia wenore on the third and fourth roeta 
^^J*®**- If the symptoms recur or per 
^ w treu about the tumor is Infertcd 
®c*l anesthetic and 25 mg- of com 
porndF 

SyoptooB which have been present sev 



cml months and do not improve vvith con- 
servative measures usual!) require excision 
of tho tumor This Is done through a web- 
spUtting incision betiveen the toes (Fig- 
30C) Idcntificaticm of the tumor mass fust 
proximal to the bifurcation of the proper 
digital nerves Is easily accomplished by 
blunt dissection- The common digital nerve 
is sectioned pimimal to the mats and tbe 
tumor remov^ 

Tho same lesion Is found less freqoentlj In 
the other toes but may occur in any of tbe 
digital nerves 

Ingrotrlng Toenails. Ingrmving toenails 
(Fig 31) develop secondar) to Injury in- 
fection or pressure. The edge of the nail cuts 
into the adjacent soft tissue, injuring the 
skin Bacteria Invade the area and on abscess 
or chronic granuloma results. Periodic re- 
current episodes of pain and swelling occur 
os the nail grows. Injury to tbe nail bed or 
a fungus Infection mav deform tbe nail or 
pressure of the shoe on the soft tissues about 
tbe nail margin can produce tbe condition. 

During the acute infection, the pxindples 
of rest, neat and tbe estabJishmeot of ade 
quate drainage are applied. Tbe offending 
portion of the nail Is removed and the nail 
maigio packed oway from the skin with cot 
Ion Packing with cotton is continued to 
form a gutter through which the nail may 
grow without pressure on the skin. Frequent 
changes of cotton, application of fungicides 
and renKTval of keratotic skin ire carried ont 
until the nail has grown past the distal sHn 
margin of tbe toe. The toenail is then 
trimmed straight acsxos. 

Recurrent episodes of infection are treated 
b) resection of the margin of the nafl and de- 
rtrovtng tbe nail bed from which it grows 
(Fit 32) 

Cuvm or Corns of the Toes. Pressure 
and friction by shoes cm the toes produces lo- 
calized keratotic lesions in the skin called 
davm or corns. The lesions occur typically at 
the flexed interphalangeol Joint witii daw-toe 


? faijrowing tommll. A, Ei»nTi±Iiim facbed sod reflected tn expose the h»o of th« 
*'****^ of re»ertion of the lail ctd toenail bed. C, Tbe epo us c L fam b ckned tnd the 
« wnoid p4clj;d whh petroUtam gKiio. ™ uw 
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deformities. The lateral donal surface of the 
fifth toe Is the most frequent site. WTien pres 
sure and friction are eicessive, a small pain 
ful buna develops beneath the layer of 
keratotic slon Elfinlnatlcg pressure ^v^lh a 
soft leather Imv heel sIim with adequate 
room for the toes may relieve the symptoms 
The toes esn be straightened if they are 
clawed- The com over the lateral aspect of 
the fifth toe is due to prominence of tho lat 
eral condyle of the proximal phalanx. Ex 
cision of the bonv prominence along with 
the bursa Is usually successful 

niSD FOOT rROBLLilS 
Afflictions of the hind foot tnvohro pri 
roarlly the heel and adjacent structures Bur 
sltis the os caldi on the plantar aspect and 
Achilles tendon portoriorly Is a frequent 
source of pain In the heel Spurs about the 
origin of the plantar aponeurosis were at one 
time thou^t to be a source of polo. Removal 
of these spun seldom gave rellrf and the pro- 
cedure is now done farfroquentU 
Symptotni of bursitis in the plantar sur 
face of the os colds arc locah^ to that 
area. TciKleniess to pressure and weight 
bearing is confined to the condyles of the os 
calds over which the bursa forms Plantar 
faidtis prodedng simihr symptoms Is more 
diffuse and folloivs the course of the plantar 
apODeuroris into tbe foot 
Bursitis about the attachment of the Achfl 
les tendon roaN be deep or superficial The 
deep bursa is located between the upper 
margm of the os colds and the tendon The 
superficial one lies between the subcutaneous 
tissue and the insertioo of the AchfUes ten 
don. Irritation of these bursae results from 
pressure of the shoe coupled ivith a piramh 
nent posterior border of the oi colds- Hyper 
keratotic slin forms over the protruding bon© 
or bursae. Cracks or blisters in this ddn lead 


to infection. Reduction of pressure at thj 
inflamed buna is oecemry to bring tbod 
relief of g^ptoras On the plantar coiface, 
nwngo rubber pads are plac^ in the bed d 
the shoe to cushion the bursa. Pojteiiody 
fell pads ore placed on each ride of the bed 
to r^evo prcsiuro on the Achilla tendon to- 
scrtlon. It is sometlroa necessary to cot out 
the cixmter of the sboa 

Injection of local anesthetic tod campoimi 
F into the bursae frequentlv relleva tt»e fa- 
flammation Surgery is seldom pecessary Ei 
dslon of the plantar bursa of the os aids b 
often foUmsxil by the formation of paliifal 
scar tissue. Resection of tho prominence of 
booe about the Achilles tendon insertion ntr 
rows the os calds and relieves the pressrar, 

r4/L4Lrr/c DEronMrria 

Poliomyelitis and other neurofnuscalar tl 
fllctions are the etiolo^c factors In many dis- 
abling deformities of tho foot Since these 
dtsea^ frequently occur in childbood dnr 
Ing the growth period, muscle imbalance and 
contractures produce profound changes fa 
tho foot Grcnvth disturbance in the para 
Ivzed leg may result in tmeqoal leg taigth 
and foot il*e. 

Obviously countless combinatiens tnd 
grades of mutde weakness and peralyiii cin 
take place foDcrwfng pollanyelttls The ma- 
jor dCTormJties however fo^lo^v the pattem 
of the cardiBal posftioos of the foot--equmus 
calcaneus, varus or valgus (Fig- 33) 
btoed deformities are usual The high treh. 
or civui, or flatfoot may accompany these 
dcformltla Frequently cavus and equtom 
or cavus and calcanem deforroitia are co^ 
blned Pa planus and valgus or cevui *nd 
varus occur in combination 

These de fojiu ities result from muscle ^ 
balance The development of deformity wi- 
lows B pattern First, dynamic muscle imbri 
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axeippean whidi b cxaggcmtcd by uio of 
tbe part Static dcfonnltle* appear accoiri 
pBded by contracturci Alteration of bono 
coofipiratioo occur* with gnnvth Thao 
daagcj lead evcntuallv to fixed deformity 
The defonnltka of the foot may bo dai»i 
fcd to the Ion of poxvor In the 

major groopi, doriiflcxors, cverton, invertor*, 
rad planUr flexor muida 
Aj fa iD paralytic disorder* prevention rf 
(fcfonnily by prexentlng contractura and 
dmb pfag maTtm iim musclo poNvcT In tbe 
raraMng muscle fibers b essential to ro- 
faHhtitiotL Pbyilcal medical rrwasura coo- 
fatfng of tethT exereixe, stretching of con 
Incted nmscJei, lupportlng braca and cor 
rective shoes are aidi In tbe prexTUtion of de- 
fmn&y Howev'er when gross moiclc im 
bdiDce Is present, defonnftfa xvill develop 
fa the growing child and to a lesser degree 
h the adolL Restoration of muscle balance 
tad power b necetsary to coneet tbe defonn- 
ty tnd provide marimom function. Often It 
b fcnposilble to obtain sufficient penrer from 
^her muscles to cffectivel) substitute for 
^ pcilj-zed. Stabilization of foot feints 
to IKFvide a firm, stable base for v.'alkfng and 
•bndiDg b then necessary WTieo defonnides 
w est abUsbed, the deformity must first bo 
®*T^ed, then the foot balarvced and sta 
Dfc^Thb may demand stretching of coo 
with wedged costs, surgical length* 


oning of soft tissues or resection of deformed 
bones to ro-cstablbh proper weight bearing. 

Paralysis of Dorslflcxor Muscles. When all 
of tlto dorslflcxon of the foot arc function 
1^ to., the tiblalb ontlcus and kmg toe cx 
tenson the foot ossumes the cqulnuf ixwitlon 
because of the unopposed power of tho tri 



Droivfont brsce for pcrabib of the 
dorrlSexors of the foot 
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Fiptrt X A, PxnI)'Sti oi tb« pCToneus loifut and Inr^is aHowi the dtrfallj tadciu (B) to farvst the feet 
cod elev»te the fint metxUrul booe B, Trfpte AftbnKleib to ttahOize the foot li cmibbed idth (C) tat»- 
ferotce of the tfbtilti •.ottcot to the middle of the tafn) reficn. 



Fi^trt 37 A, Fanlytis of the tnrert c n t he bbfalif uticiif »rid ptxtlcui— nro<}ac« xtljrt 
the action of the penxw*] and toe erteni o c moadee. B SUbQlzatian of the foot w triple uUuude^ 
bf ( C ) timntfer of the p gonetl rnmclef to the middle tm^ reffon. 


ceps rirae If tbe peronef and tibloHf pofticn* 
are normal, tbe foot Is tmialh hn la need me- 
dially and laterally If the calf rausde group 
b regularly stretcfied fn waiting fixed equi 
nus may oo* occur and little defonnit> Is 
present In walking ft is necessary to raise 
tbe leg bi^ier to clear tbe ground when 
fwlnging tbe planter fleied foot forward. A 
UghtweSbt footdrop brace may be aH that Is 
ne«ssary to provide a piacticallv normal gait 

(Fte.34) If the calf musde group has been 
ilki^ to contract so that a fired equinus 


poiitfon of tbe foot is present, tbe 
may be stretched with msdged casts, 
tbe foot into dorsffleilan In 
stances It mav bo necessary to lenflbM 
Achilles tendon, iKnwer this shtauQ ^ 
a\'oIded if possible as inevitably 
ness of pIpntT fleTJon and pusb-oo to 


: results (Fig 35) 

’araljiis of the Evertor Masdes. ^ 
alyib of tbe perooeus kmgus and 
scles occurs, me priroarj e'^ertoxs aw , 
opt for tbe ratber weak e%‘ertor actico 
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die bug extenion of iho loo, Tbc pcronctu 
VngM ids u a dqffcnor of the flril meta 
t irpl boce ai well os on cvertor The un 
cBp»d doolflcxor Invertor action of tho 
tutfciB clcN'ota the flrrt mctatar»al 
Eld invertj the foot Tho UblaliJ poilcrior 
fcn e rti and adducti tho forefoot The weak 
Kttai cl the kmg toe extemon acting oi 
evolDn Is InsiiIBcIcnt to overcome this ten- 
dency tod the foot gradually aisumci tho po- 
ritJoo of vanu of tho heel adduction of tho 
fnefoot and elevation of the fint metotanaL 


del allows ovcmctlon of the pcroneals, forc- 
ing tho foot Into valgus or eversion (Fig. 
37A) \vlth complete loa of tlie longitudinal 
nreh and o completely flat foot with an 
everted heel (Fig 33D} If the caJf muscle 
Is allo^vcd to contract on eqolnovalgus de- 
formity develops If the long extensor ten 
dons of the toes are lost doi^exlon of the 
foot Is lost as ^velL Tho peroneus longus and 
brovls may be transferred to the dorsum of 
tho foot to remove tho deforming evertor 
oetkm and to produce doniflexiem of the 


Tne great too flexes In an attempt to con 
tact & floor Wth grmvth, tho bOTCS adapt 
to fli podtkm and tho drformlty become* 
lied (Fig. 36A) 

The foot may be balanced by traraferring 
4e tibialis anbeus tendon from the normal 
brertkn on the cuneiform first metatarsal to 
I nore latcnl position on the dorsum of tho 
fix* in the midmo or lateral cuneiforro or tho 
seemd or fldrd mrtalartal The strong In 
aetkm fa thus eliralnaied and when 
may bo all that fa required. If 
of the bones and marked contrac 
soft tissue on tho medial ride of 
“*f®t *10 present wedge rcsecdon of the 
w wfth triple arthrodesis of tho talona 
calctneocubotd Joints and the sub- 
^ Jointi may be ireocssary reshaping the 
^ to a nonnal weight bearing porillon 
(Rg. 38B and C) 

of the InTortOT Muscle*. Parol 
y*® Oi tile tiblalfa antlcus and posticus mus 


foot (Fig. 37B and C) Since medial and 
lateral stability fa lost, triple arthrodesis Is 
r>ece*sary to stabilize the foot or to cor r ect 
fixed drfoTmiW If tho foot fa In equlnus, 
this must first be corrected by wedged casts 
or Achilles tendon leirgthonlng. 

Parahiis of tho tiblalfa antlcus with nor 
mo! posterior tiblal and peroneals and strong 
kmg toe extensors may result in a cavovaros 
deformity In this Instance, the tiblalfa pos- 
terior may prevent the valgus deformity of 
the beck The peroneus longus depresses the 
first metatarsal and the extensor haflucls 
lon^ forces the toe into code up podtlan 
furtner depressing the first metatarsak A 
paradozic&l situation arises donifiaxlon of 
the foot causes the foot to evert through the 
action of the long extensors of the toes How 
ever on weight bearing the fixed de pr e ss ion 
of the first metatarsal bead forces Um foot 
Into varus position. 

Transferring the long extensor of the great 
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of pcronruj 
lonqus and brrvu 


FiguT^SQ A Pnmlytts of tbe pmmeiu longut tod brrvh aOowi the tibklii tnticus ( B ) to bnvrt t&« 
and efavato ll>o fint roetat>ml txw B Trfpte *fthroclc«li to ttabtltM lf»e foot b cootdrxd wttt (C) tri»- 
fcrcDCO ol the tlbUla ubctu to the mfalcllo of tlw bunl rvgltn. 



anticua *nd]M*ncuj 

Figurt ST A, PanlyiU of the inwtorv-tho tlblalb ■ntkm ind pofttco*— prodocrt vtlfo* defitui^ ^ 
the actlco of the f igo w l tod toe e \ te m oc rontdet. B SlabQlzattei of the foot trtpU nthrodob, foikw 

bv ( C) trtntfer d the p efonttl n ua dq to the middle taml region. 


cept nirac. If the pcronei and tlbialii porticus 
are nonnnl, the f^t U usuflUv balan^ me* 
dlaDv and latenlly If the cau mustie group 
ij regularly iU etc fa ed In walking, fixed eqnl 
nm may not occur and little deformity h 
pment In %valfcfng. ft Is neceoary to raito 
the leg higher to dear the ground when 
fwlnging the planter flexed foot forward- A 
lightweight footdrop brace mav be all that li 
oeceasary to provide a practically normal gait 
(Fig. JM) If the calf nmjde group boi been 
tllo^ to contract lO that a fixed equinui 


posiHon of the foot U prexoit, the 
may bo itretched Nvith voidged caiti, 
the foot into dorrifledon In 
atancei It may be necemry to lcngu>« 
Achitlei tencion, however thf» 
avoided If pooible ax inevitably |l 

nets of pbmtar flexion and puxn-oo to 
fag reaidtj (Fig. 35) 

ParalyiU ol ibe Erertor 
paralyxls of the peroneui longui and 
mufciM ocenn the primary j 

except for the rather weak evertor acoor 
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ibe loop atnisnn of the tori, TIk* pcmnctit 
Icofm ids ai a dqwr"or of iIk* fint mrta 
taral bnne u urll ai an rirrlitr Tlir im 
movd dontflcinr InvrTl*^ atHim of tin* 
tiiib tirtion clo’atrs llic Dnt nvrlatanal 
aid hvTTli the fool Tbr Uhlalli ^nlrrifw 
favfrti and »<ldacti the forrfoirt TIh? went 
jctioa of the lone lor rvlmvin arlinf* 
ofrton li bojfDdmt to rnTTcornc llilt Im 
droc) and the foot padiuIK niiumrs the po* 
ctai of \-ajiH of tbr IktI aiklnrtl<tn of tltr 
fcftfoot md rlcN-athm of ihr Br»t metatarsal 
The prat toe flcici fn an allrmpt to con 
tad the floor \\ Hli ptmlh, the Itonn adapt 
tothh posttinn and the defoimU) lircomcs 
bed (Fig. 3e.\) 

TlKfortira) Iw balanccrl In Iranifcrrine 
tie tibialij anUcni tendon from the rwirrul 
tasertiao on the enndform Enl mrUtarwl to 
« more bteral position on the dorsirm of tl»c 
the middle or lateral enndform nr lire 
iwnd or third iTretalaru] Tire itronR In 
Tota action U thin eliminated arxl vciren 
may be all tliat It required. If 
of the boD« and marheu contrae- 
»oft tlniro on the medial aide of 
“foot we prcjcnt vrdpe resection of the 
«wjrth triple arthrodoli of the talona 
/^“wlcaneociibofd fdnU and the t\il>* 
^ ptrti maj be necessary rcsIiaplnR the 
"^gh. bearing poriUon 

of the Inirrior Murelet. Paral 
T» « the tfbialls anticuj and posticus mus 


cIp* allms’s ovcniction of tire pcroncoli fore 
Inp lire foot Into s-algui or c>*ciTfon (Fig. 
37A) «ilh complete loss of tire longitudinal 
arch ami a complctel) flat foot "Ith on 
csTtleil Irecl (Hg. 33D) If the calf musde 
Is allmsxil l<» contract on cquInosTiIgui do* 
formit) drs-clopt. If Ure long crtctMor ten 
dons of tire toes arc lost doniOexion of the 
foot Is lint os uclL Tire peronem longui ami 
lircMs ma> Ire transferred to the dorsum of 
tire foot to renwe the dcfonnhig esertor 
action and to pnxluce donlflcxioo of the 
foot (Fig. 37D ond C) Siaco medial and 
lateral »talHlit> is lost, triple aithrodesb is 
necessary to stabilize the foot or to correct 
fixed ildormitx If the foot is in equimis 
this must fint nc corrected b> wedged casts 
or Adiillcs tendon lengthening. 

Paralpls of the libtalls antlcus with nor 
mal posterior iHrlal and pcronenls and strong 
long loe extensors ma> result fn a cflX'oxTUus 
dcformlt) In this instance the tfbUlls pos 
tcrior ma> prexTot the xulgus deformity of 
the heel The pcrtwieus longus depresses the 
first metatarsal and the extensor halluds 
longus forces the toe into code up position 
further depressing the fint metatarsal, A 
paradoxlcnf situation arises dorslfiexIoQ of 
the foot causes tire foot to cs-ert ^tough the 
action of the long extensors of the toe*. How 
exTT on Wright bearing the fixed depresrioo 
of the fint metatarsal bead forces the foot 
Into x*arus position 

Transferring the long extensor of the great 
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FifttT9S& A. Pvmb^ of trlc«p4 AirMfmttfcln prrvran pljBtxr JSnktii. Unoppoaed dvdfinv 

0Ta>clef poll tbe foot toto cknlBnlan. The loaf And thart roiuctcs of the plantn tspecf coativt to cospeoaCt 
fee the tntrpt sum tn «,-alVzn8 <u)d prodoce c«vus defoemity B, The deformity of the os celcii ud uAhimf 
boDcs b cone tt ed sod the foot itsbiliKd by brtpte uthrodeKO. C, The tfhiilis porticiu teodoo tod the perttsetl 
tendoot tre trensferred to the o« ctlob to premda bmlted pltottr Sexioo tod countertet the de f et mte f p»l d 
the pkottr onndes. 


toe to the neck of the flirt meutana) helm 
to derate the znetatamJ and elimixiAtet ibo 
doxfiBexioa of the toe. Tranjfer of the pero- 
neus loD^ tendon to tbo domim of the foot 
In the regfon of the baae of the second meU 
tantai elimioatcs the depreuor efect on the 
flirt metatonai tod aids in dorrtfletlon. 

Intnnjic Muscle PanlTiIs of (he Fooc 
Cavuj deformity Mth claw toes may be pro* 
duced by tnbinslc pandvris of the mui^ei 
of the foot Loss of the lumbrictJes and In 
tenwel and ibort flexors of the toes \vhich 
DonnalJy produce extetuion of the fnler 
phalangenl Jofnti allcnvi byperexteoflon of 
the toet tU the metataml phalangeal fotnti 
and the long flexors of the toes prepuce 
flfflrion of tbo la terpPm Ian goal fotnU. This 
deformity deprextes the metatarsal heads 
tod, coupled with soft tissue contmeture of 
tbo plantar structure*, cavui deforoiity re- 
solts. 


Before fixed bony deformity develops, 
tranxfer of the long extensor tendons to the 
necks of the metatairals eliminates tbe dorsl 
flodon ^ the toes and aids In elervatioo of the 
metstETsa] heads Interphalangeal fofnt fu 
don of tbe great toe is usually neceixary to 
prevent eiccsrive pUntar fleiicn at this Joint 
Plantar fasefotomy may be necessary to cor 
rect a mild covus defonnlty Often coupled 
yfi\h this defect is insufficleDcy of the tlbl 


■vrith tms ocxecT. u ^ 

.li, .ndew prcducbiS «n 

tonnltt •n» miucla or AchUla tendon 

u 8irt rtietcbed or lengttraed to co^ the 

«X=rWannity(FIg.3S) Tbe .W pro- 

h then done or tbe ertenwr dlgltomm 


f(no» 40 Imibf i-rtr 

£»vni foot The oi ctJci* is rerticnl and tbe h3re*«* 
rditrvrV pJeUitiU Bevd. Ton are contrsc™- 

loDgus if irmQxfeiTed to the base o f 
DTetatairal to produce greater doistfled® 
pmver 

^Vhen fixed cavus defannity has 
dcwaal wedge section throuflb the ctmeflo^ 
navicular /olnts and tbroupi the body 
cuboid is demanded The high arch b ftn 
ther depressed by plantar dfsplacemaot « 
tbe distal lever of the foot. 

Paralysis of the Plantar Flexor Mmc^ 
Taralysls of the triceps surie, or 
group pnxiuces one of the most scrliW 
abnitie* to the growing chfld-the 
or calvaneocavui foot (Fig, 39A) 
eral paralysis which may occur in 
elltU or spina triflda with myeJodysplasl*- 
disahflfty may bo ^ prev*w*0 
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piotfdoul llic fnnvanl sua\ nfllirliocU In 
hiU^p »h(V »t*m!lnp c<wmtcTadr<l In 
tbc jtront* calf mii'clcn Wlim lurnlv'N of 
thb mntdc pr^ip lal'Ci plan tliii U 

bd ind Ihrv pc<tpk* ntinHrt lnUivcc wtII 
wiiSout r\lmul >»ipp*>rt Wlim wolklnp, llic* 
Kfrol pwU-oS li<nl oml ihr (oTcctl 

tito doril6c\ton \\ Itrn IIk* jwll Jif llic Irl 
crpjorac h kwl on ihr ptmHnp cnlcnnctis 
lie tmoppowl lnlrin^^c miivclrs of llir f«>ot 
iJnoff wfth ibr plantar oponnirosU ninl iIm* 
loon of the loc% triMl to airprcnlmalr iIm' 
hetl towanl the mctatarwl IitikU (Ffp. 40) 
Tie m alch pttrt wlfcillj iwmlitdiip an 
lioomnD) hich orcK- TIk* wHplit brarlnp 
nuftcc of tie bed IwTtJmrj n pep ami pm- 
Tidrt less hcarinR mrfacr \ a1p«n m N-ann 
<£ tie bed mas also be rrwipicsl v.-itU tlw 
defortrfh uTten ibm b ssnlnrss <rf iIk* In 
sertm or cstrton 

Since the calf tmtsclc pmtip 1% morr p<nA 
nW tlun all of iIk* irtlnr kmp rmnclrs t« 
tie fool cntnlrfrycd ft is almost lmp<nsfljtc lo 
Dormal plantar flrsfon p«nsrr Ir) 
'radaj trarKfcTcncr tn tlw lies I lIossTSTf 
ibnubl l)c made < jrl> In tlir dr^ 
tek^BJcnt of the deformltj to prrstiJt pr«>- 
pwivecianfir* 

bn«rs ilxiukl be incsl to pr rsTot 
■ypwcTtcttjkn at tlx* k-nor« orMl a cbcckrrin 
tnUe ihould \k Incwporntcd In llw 
pres'cnt tneerdsr d<»nlOrxlon. Pbn 
Of tUdotnoT) ma) lessen tl»e pntl on (Ik, 
Mtd m colds ami K*s«*n (be Urn 
effect Earl) Iranifcr of as-afloblc ac 
b* the os calds b e%scntlnl 
tie peroncali and posterior tn>lal an 
mav be Iramfrrrrd to tin os 
will remain Italunccxl me- 
*M lateral!) am! llie forefoot dcprei 
^tJlmencd (Fip. agp and C) If mail 
f* required the tlbfalH antlcns 
transplant^ posteriori) Into the heel 
hifmmcoin membrane If the 
^^““aegrmipbcomplclel) pnral)T:ed Uic 
tn*iJ7 produce cnougli 

to allmv tiptoe walihip, lunvcver the) 
t 9 the stnllcal {Cmsslli of tlx, 

dbninatc tome of tlx; cxceisb’o 
POfli-CT Practlcall) oil feet aJ 
cptr rj.t L-^ deformity require some bone 

donal wedpe section to 
^ triple artlirodcsb 
tarerMk'^ j r ®PP™priate Ixmo wedgci to 
Tl* defonnity mkI itablllzo the foot 
"ioi the must awTilt tbo lime 

^ rnorc mature and arc scl 


Jettjd 




re the patient Is ten or twelve 


\\1m It the foot Is complete!) flail there Is 
litth terxliucs In propnsisc nr fixed deform 
H\ other llwtt flatfoot To xeenre a stable 
luse fitr walkliiu or stnndtnff. It ma) Iw ncces 
snr> lo arlbnaleM llu nnkle folnl alone with 
llie Mibtalnr and calcani'ociilKild antf talo- 
nasicstlar fnltils 

Spastli l'aral)lh I>cformlifrv Spastic po 
rals-sb of iIk lower i-xtremll) ma) produce 
duiiipi’s In tbe foot similar lo those enumer 
ninl nixnr Hosststt the most frcnucntl) 
eitctxinterrd ilcfonnlt) b coulnus attc to 
spaslldi) and ctmlractiirr of the calf muscle 
pToiip Tcmdoii transferencr In spastic parol 
\ab K much less useful tlian In fiacdd paral 
\ab os normal muscles arc usiiall) not avalb 
oltir (o transler and tlx. clcformlllcs mull 
fntnt imrartisc almormal muscles. 

IxaiRtlMtilnp of cstotradesl muscles and 
*«ifl tissues K useful ritltcT b) strctdilnR 
casts or In nirqlcal lengthening of tcrxloni 
or section <rf fascia and soft tissue Ocen 
sHmnIK a deforming miisclt pull ma) Iw 
wrnlntetl In partial denervation of the mui 
c4t Tlx* often encountered tjqubiits deformil) 
tentls to lx* recurrent nortleularlv during pe- 
riods of ropkJ grosslli Tbo use of splints 
sstffti at night b liclpftd tn prcs'cnting the 
drftwrnib Tlvesc splints hidd the foot in dor 
riflexion presmtlnp contracture of tl>o coif 
mtrscic Galt training is essential The child 
Is taught the importance of making the heel 
coutncl tlx* gmsmd in wafUng. 

If tlx? dcformlt) progresses, wedged and 
stretching casts arc useful The stretching 
cast Is applied lx?low the flexed knee with 
Iht foot In maximum donlflaxlon. An anterior 
luvl b Incorporated In tlx? cast WTicn the 
knee Is ilmigJjlcncd in walking, tlw gastroc- 
nemius muscle originating on the femoral 
com])Ics is itrctclxxl. If the solcus muscle 
h not cxccssh*cK contracted, thb method of 
treatment will rcMatablfah dorslflexlon in 
xs-olking. Hoxvcx'Cf the procedure must bo 
repealed as tho child grows. If exccsslv'o spas 
tldtx of tlx; calf muscle group prevents main 
tenance of the corrected equinus, neurectomy 
of the motor nerves to tbe gastrocnemius 
muscle b done In the popliteal space Thb 
Icucia the power of the muscle group and 
ma> prevent recurrence of the equinus. When 
tlxj equinus recurs after thb procedure the 
musculotciKlIfxms Junction erf the triceps 
surue b lengthened Hib procedure consists 
In making chexTon like Incisions on alternate 
medial and lalernl aspects of the junction of 
the Achilles tendon and tbe muscle, thus 
lengthening the musdo os well as the tendon 

If the Achilles tendon alone b lengthened. 
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a rmaU mlsahapen calf znu^de rtsvits and 
miude function is lessened. 

Flatfeet arc frequentlv encxnnitercd with 
the short contract^ calt musdo group Or 
thopcdlc shoes with rigid extended cotrateri 
tend to preserve the arch after overcoming 
the contractures. Rarely triple arthrodesis 
may be required to correct excessiveiy dc 
formed flatfect 


OSTEOCJJOSDRITIS 


Osteochondritis of the growing foot occurs 
usually to three locations— the sccotkI meta 
tarsal bead, the navicular bone and tho 
apophysis of tho calcaneus. The etiology of 
tbe condition Is not clear but tho progressivo 
changes noted In z ray examinations of tho 
bones suMcat Interference with tbe blood 
supply oftbo boi>o with necrosis followed 
by substitutioD of new bone Local meta 
bollc, toxic or traumatic foctoa may have 
a place in tho etiology of the disturbance. 
The osfeochondritic lesions occur daring the 
periods of rapid gro\vth between four and 
thirteen yean of age in the case of the cab 
ceneal apophysis and navicular bone, and 
near tbo age of closure of tbe cpipby^ at 
eighteen yean In tho second metatarsal bone. 

Tbe symptoms are patn on weight bearing, 
swelling and local tenderness to pressure over 
tbe involved bone. Tbe onset of sj’mptams 
may be acute or gradual and tbe oisoise b 
sel/ limited bnt may be sy m p t omatic for 
weeks to months. 

X ray findings ore Irregular density of 
bone, fragmentatlcm ai>d at times abnormal 


growth of beme. 

\Vben tbo coodtUon occtin In the rerion of 
tbe second or third metatarsal head, ft b 
called Freiberg 1 InfractloTL Tbe symptoms 
are pain and swelling about tbo Involved 
Joint, particulariy at tbe puib-off phase of 
tbe step Enlargement of the head and distal 
jliaft of the bone, flattening and widening 
of the Joint surface. Irregularity of tbo epf 
physlal plate and Increased Joint space 
tween tbe pitndmal phalanx of the too and 
tbe metatarsal head choroctertzo the lerion 
Pcgaicrative arthritic changes fa the Joint 
occur later and may produce symptoms to 
adult life. 

I>arlng the acute, pafarul stage of tbe dlt* 
e* 5 e, weight beerfag should be relieved with 

CUldlM. Hot to T 

olfcd unwiil Umcj dally Unjally ^ acuto 
5^ fa of ihort duratk»-a Wc or trm 
laJlrf of Ita acuta 

rtTfoot ibould ba fitlad to a itfff ihanlt, 
laafl^r K.la to pro- 


loot tbe metatarsal bead. A felt pad Is pUced 
In the shoo Just back of tbe metatanal tw^ 
to relieve pressure on tbo head and Jofat 
and a transverse metatarsal bar b pkced 
on the sole of the shoe 

Alteration of growth of tbe metatiml 
Joint sinface may lend to chronic descDov 
tive arthritic changes fa adult life w^i, S 
not relieved by pads and arch supports, nstj 
require resection of the pr orimal third of 
tho phalanx of tbe toe to form a palnlea 
pseudarthrosb Excess boT>e about the bead 
of tbe metatarsal may bo removed at the 
same time If tbo bone Is promfaent 

When the condition occurs fa tbe naricnlir 
bone, it b termed Kdblers disease and b 
found between the ages of four and ten yean. 
Pain and f\velling about tho navicular booe 
on weight bearing are the usual lyraptontt. 
Non weight bearing during tbe acute phase 
moy be necessary however the symptona 
arc usually mild and padding the shoe with 
fell may relieve the sti^ on the loogffndind 
arch 

X my studies reveal a progressbe narrow 
tog of tbe rravicular booe b e b veo the tsJus 
and cunelfonn booes Tbe bone Increases In 
density and may project dorsalK ab<^ the 
level tbe ad^cenl bones. Sobitltatiai of 
boM takes place slowly bot to several yean 
tho navicular bone b usually completely te" 
stored with little, if any nsridoal deformity 

Halraneal apOI^>'Slti3 OCCUTI fa tbc OpOpb- 

yilf of tbe Of calcfa (Fig 41) ^to b 
present ol tbe promfaeoc© of the bed ® 
weight bcnrtog and about the attachment of 
tbe AebiDes tendoo. The symptoms 
ly appear b etw ee n tbe ages of 
thirteen years Xnays show facrens^ 
slty of ti>e calcaneal apophysb with ^ frag ^ 
roentatlon and Irregularity or the eplphysbi 
plate. Non weight bearing with crutches may 
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be DOcr«ar> for Knrml wtrii fdllfmrtl In 
&nHrd n-riphl Itcarinp nHtli n Imill up Ivrrl 
and jponpf ndiltcr rviil In lltr s\uv In lr\v*u 
ihciwH ofthr Aclillkn Innlnn ond !<» ni'Klott 
Uw hocL llralfnc lal^os pUcr mtT »r\cral 
months willi no Tr^lt^ltal ilrformll) 


AnTtIRITlS 

Rhconutohl artlmlis, Roul othI ostnur 
thntis affect the foot In \flr>dnR thtirrvt 
Rbeonutotd orthrills ami p<rut affect prrlpli 
ml Jotnli charactrrislIcalK Tlie toe^ an«l 
meUUnnphalanpeal Joints are frerptmtU of 
ffctcd hemTSTT anx ami oil pajts <rf the foot 
CO) be Inxnlx'ed. Ostco-ulhrith max Ik» 
fomd fn the fint mrliUrxtmhalanpejl Jofiit 
secoodan to trauma or Ivalliix xjlpiix tnil 
tbedueaxe freriuentf) bixnlxTx IIk* mkit irval 
lira lod the tnWUr Joint l>nrinp the aciitt 
phase of rheimutokl arthritis tlte InfLim 
matoex process max l>c to llto IntiT 

phalanpral Joints nr max proprt^xixrlx affect 
the metatariophalairpeal Joints the mkitarvtl 
Bff*aUr and anUe Joints TIvo tissues sxxell 
*ad there Is tnereased local lH*at Welfflit 
hwinp Is often Impossflilc brrsptmtl) tin* 
ufH pad becnmci painful (jxTf tlie plantar as 
ped and about the margin of tltr lierl Tlie 
^aatar faida max liccome tender os rtux 
the Achlffei terKfim Hhnimatokl rrodules 
^ fofnt oxrr the dorsum of dte foot In the 
“afai areas aljout the lies 1 qikI occasi<mallx 
« the plantar aspect of the foot Bursas. 
EIW xilih Bbrin flecked xtIIcxs doud) Oukl 
Mi fonn nx-CT the metatarsal lieads IjxIct 
n the course of the disease dcluli ami filniii 
^ cottage cheese like deposits in 
bursae. As the disease projnnses the 
wrfaca arc destrojed bx a f>-mnial 
P^us tnd fibrous ank*) laris max take pbcc 
^ttte Jointj of tlto frxTt and toes Controc* 
Qi the toes nu) dex dop carl) TIk* usual 
^ jiTott y Is one of dorsal dislocation omi 
of the pmritnal plsaloiu ami 
of the Intcrplialangcal Joint All of 
deviate Intcrallx As the fu!>- 
•rri ^ ‘^huyed, bterai motion Is lost 
Itm .L , more rlpkl Dcriruc 

^ fobl capsules and loss of clastic 
SMxonts ma> lead to flatfoot 
the toes contract, the rtx*lfl 
cf become prominent in tl»e sole 

^ the fat pad in tl>c ball of |]>e 
b 'Vcight bearing then results 

nn^ carnation over these areas of pres 

acute phase of the disease, the 
at bod rest aiKl no xvcljdit 
6 alJcnved. Since contractures de- 


XThip earl) rquiniis dcformllx Is nrcvenlcd 
In 111 iduR n naildeil fmillHviru at tlie liotlom 
nl tlu* l>rs! Tlie xxTichl rrf tlte liesl clothliig Is 
tiniKivexl from tlu* feet ami the fexi arc kept 
III itculrnl nosllkin xxilh the sole of tin* foot 
supporlesl fix IIk iMwnl Often the heels arc 
leiMler and pain Is produced uhen tbe> are 
rrstlnc im tlie mattress A small pllloxx umler 
iIm* calf (»f IIk* leR lifts tin* licel off tlie mat 
tress ami nliexes IIk pressure Hot moist 

f uels anplksl sexeral limes a <bj for one 
imir In Ip rrliexc tlie pain and prepare tlw 
frsi bw mild active esrrdsc Muscles atrophx 
rapidiv In rlinimitold arthritis and Joints 
trmi to stiffen qukrklx To minimize this the 

f ntlent Is Insinicteil In active exerdso of tin? 
mit xsithmit xs-iicht licarinp. Tlie toes shmdd 
Ik* flrxrtl and rxtemleil tlie foot Inverted and 
rxertrsl and nbniar flesed and dorsifleted 
srvrral times foIlmiinR use of the hot packs. 
\iCormis rmmaRr uhlrlpool balls and 
strrleliinR aRRrax-atc tlie condKIon and should 
not be emploxtsl durinp tlic acute phase of 
the xliseasc Administration of steroid otk! 
saliiAlatr dniRs ami tlie Rcncral supportive 
meaxiues fin the treatment of rheumatoid 
orllintis sliould lie started 
WIkh the pain brot and swelling subside, 
wriuht bearing max lie started on a xerx re 
strictexl schedule xxeUdng onlx a foxx min 
utxi of each hmur or several times a da> A 
low heel xxtII fitted Oxford must bo usci 
not o mil beclmom slipper os the wrakened 
ligaments demand support Usuall) rigid 
arch sxipporU ami metatarsnl bars ore not 
tolerated- Felt pads pbced In the shoe ood 
occnsionallx a foam-rubber insole help to 
support tin arclies and embkm llio xvdghl 
liearing surfact of the foot 

IdiciuTmtoid nodules and bxusao maj be 
excised If tliex persist and arc subject to 
pressure Infetlion of compound F Into Joints 
and bursae has been dlsappoHiUng, 

WTien lieformitlcs have occurred, thex uni 
oil) Involve tlie forefoot If rclirf of con- 
tracted toes and pbntar calluses is not ob- 
lalnetl with ardi supports operaHve correc 
lion I>econ>ex ncccsxar> Sii>co the Joint tur 
faces arc dcstroved, the extensor tendons of 
the toes contracted and the metatarsol beads 
prominent the proximal nhalan.x of the bt 
cral four toes Is resected This allows tbo 
toes to fall Into a more normal position and 
si toes can be fitted more comfortablx T^ic 
Keller t)*!* resection of the proximal third 
of the prorimal phalanx will relievo pain in 
the metatarsal phalangeal Joint The promJ 
nent metatarsal bends are shaved flat, paral 
lel to the plantar surface of the foot This 
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converti the rcmoded marble-lllce bead Into 
t flat spatula. Adjacent remaining fat tends 
to cover tbe partially resected Iwoe and a 
fairly effective cushion at the baff of the foot 
Is re^eitabllsbedL Arthrodesis of other painful 
Joints may be done. Following operative cor 
rection of deformities, an adequate support 
ing Io\v-heel Oxford with transverse and 
long flexible arch supports should be used 
permanently 


OSTCOARTnrUTH 

Osteoarthritis frequen^ follows trauma to 
the Joints of the foot The trauma may bo 
massive, producing fmetured Joint surfaces 
or it may be minimal and cdten repeated 
occurring with abnormalities of weight bear 
ing. Tbe degeneration of cartilage and tbo 
production of osteophytes about the margins 
of tbe Joint Is a slow process and symptoms 
may not develop In tbo foot until tbe changes 
are for advanced or tbe foot is fudde^y 
traumatized or strained by unusual activity 
Pain is often confined to one Joint The lun- 
talax Joint following fracture of the os caldj 
Is frequently the site of painful osteoarthritis. 
The great toe Joint degenerates in time when 
hallux valgus or rl^us is present Pain nsu 
ally Is produced Vf cbroptc synovitis sec 
ondary to tbe destrnctioD of Jotnt surfaces. 
When acute synovitis Is present rest beat 
and elevation of tbe foot ore necessary and 
Nvalght bearing should be eliminated. Usu 
oily the symptoms subside quickly The foot 
is then fitted with a sup p or tin g Oxford with 
appropriate arch supports. Lf tbe foot is flat 
and f^y rigid because of tbe Jotnt changes, 
radical raising of the arch should not be at 
tempted. Fixed Joints do not tolerate exten 
five position changes. Pads should be built 
up gradually in tbe transverse and long arches 
un5 comfortable wdght bearing is obtained. 

Occasionally Injection of compound F into 
tbe osteoarthrttlc Joinli %vill give relief of 
puin for varying pniods. Salicylate drugs are 
belpfoL 

Occasionally arthrodesis of tbe subtalar 
Joint is necessary In the younger patient with 
(uiequate circulntion- Eitentivo operative 
procedures in the ddetly are not %varranted. 
The KeDer bunionectomy Is nseful for relief 
of the damaged metatarsophalangeal Joint of 

the great toe. 

GOUT 

Coot Is a metabolic disturbance of uric 
nxdtboltan. Gi^ 

acb of tcoto •ithrftt metsUr 


sophalangecl Joint of the great toe Is a ch*r 
actcrlstic area for tbe lesion. The sudden 
pain, heat, redness and twelllDg resemble 
ccllullUi, and fever and leukocytosis may add 
to the confusion. The senun uric add level 
should be determined to confirm tbe (flag 
Dosls. Tbe pain Is Intextse and wdght betting 
is impossible, Tbe maximum area of tendtr 
ness is usually along the medial side of tbe 
Joint The di^loraticm has a cvanctic tone 
rather than tbe bri^ter red of infection. 
SyiDptoms subside rapidly with use of coldd- 
dne and urlcosuTic agents and little, If any 
residual change remains. Ten per cent of 
patients wbo have gout have deposits of 
urates in the skin, simcntaneous tissue, teu 
dons, ligaments bones and Jalnts. These 
tophi are destructive. Severe crippling of tbe 
foot am take place if the disew Is lotde- 

a uately treated Proper tbeiapy to prevent 
estruction by tophi deznanos the routtoe 
continued use of uricosuric agents. These 
drugs increase exxaetion of uric add by 
blowing tubular lescuptioc in tbe kidney 
The most effective agent at present Is pro- 
benecid olthcaigh soll^Utes have long been 
used. Colchidne is on ancient drug nwdfic 
for relief of pain in gout, however it has do 
effect on tbo serum uric acid level The two 
drugs should be comblnod in the manage- 
ment of gouL , , , 

When tophi fora in tbe foot, they should 
be removed surgically when they cause pres- 
sure, interfere with tendon mervement, ulcer 
ale or destroy bones. Joints and tendons (F^ 
42) Because tbe deposits of urate are Infil- 
trative, special surreal techniques are re- 
quired to preserve vital stradiuei. 



H. CtiOTfa toplacaxu goat 
deposits ot nrotei destroy bone* end 
dnm deformity of tbe fo<3t (ReprodDCed by 
Am from Tlw Singled ilstuiffema* ” 
Toptuieeoo* Gout, bv W R- Lannon and J , 
J Bo» 4k Joint Snrx- VoL 40-A, pp- 743-77*. J“v 
185S.) 
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unncnito^r^ ntsr4\c 
DupoN-lm^' contr«durr of tltp Imrwl h a 
(imfltar nfflktfon Cnntracttirr of llu’ palmar 
f*%cU with thr fcjmiQtlon of noiltilr^ oml 
wr* prodiicfnR fi\nl flrtfoo itf IIk’ fiiiRrt' 
fj wrfl Inow-n \Hcn»'cnplrjlK ihr fj'cti 1^ 
morr cdliiljr than nnnn.iI nltli Inoravctl 
coiliRcnou^ drmml^ A kfmllar afnitll«ni «*o 
cun In Ihr pUntif of thr f«w>t nml mav 

be accncUtrd with thr Dnptixtrm* tUvraNc 
of the band. 1110 ciaKUlton In tlir focrt K 
aDcd LrdjrThnvri ili'cav Painful niidnlr\ 
dn-elnp In thr plantar favcfa of the foot Tlir 
Bodolfj iVncl) Incrra^r In »lrr and pain on 
wrirfit brarlnp Is nimpllcalrd lij IninilnR 
pain tt rest, partlcnbtK at nlftlil TIk* «1U 
rue must not lie confnsrd ssilh \ olkminn < 
fachemlc cnolnctiUT of thr font or IIk* fihroot 
cartradnm sshidi fnlloss cast fmmohni/a 
b® for fractirrrs of iIk* Iosstt rslrcmlllci 
”n«e condlllnm mas prrxhKT ticht plantar 
fwdae and Jeformrd ti>cs Init thr iKtdolrs 
hpica] of Leddrrbosrs disrasr do n<rt dr- 
ttW 

The pUntar fascia iHotdd lie rcvxtrd ss Ikti 
the painful massrt do not ipontanroiisls to- 
The fascia nu) hr excised thrmiph n 
^q 1 planlar indsfon as-oldhiR tlic sst Iplit 
trew of the «W srf thr fort \N rfpht 
must he delasTsl ontil tlir ssomd Is 
w^krteK healed to astrtd cicvtslsr scar 
f«tMlian-astmUj tlrreo ssreW. 


TV)ion% or Tut roar 
of the foot arc imeommon Iciknn 
'kfi to the nuns otlirr Icnions 

the foot The cUssiScatlon of 
of the hand applies c?q»caUs \st11 to 
“^oot svlth the exception of Irradiation 
This lesion In tlw foot usuaJls 
excessK-c radiation In tlu? ll)crap> of 
watts but (s of rare occurrence Tu 
^ ihe foot usualls d(^maTH] attention 
ht'.rsT ocsnir on the ss'dphl bearing lur 
w the foot and prcxlucc pain, \\1jcn tbc> 
on the dorsum of the foot cjr produce 
of the foot, shoe fitting Is cW 


thoii. treatment arc similar to 

eral Am ^ However tlicrr ore »ov 
fef plantar or ss-elglrt bear 

cidiif*! 5 ^ most he avoided In the 
ttttnf..! ” i^in>ors of the fewt, to prevent 
radical cxcdrlons ore i>ecc» 
aupportlog ligaments, ten 
rw, ftabHizQtlon of the fexjt by 

arthrodesis may bo neccssars 
*mputatiOTll for hjmnr« of thp frvif 


tJ Tr yTlT ^ uutr^uaio Dftianco aoo pom 
’■Tigbt b^^g. If tj^I, cannot be acme 


ampiitnthm at a hlghcrr Icsrl In tlic leg Is 
mindnlnry 


/>rrrr/oN5 

fnfrctlom In the foot fortnnatrl) ore usu 
fl!l> JiipcTfiddl and nu> lie caused It> Strep 
tocTKxiis Staph) lococcns fungus or other In 
haliilants nf tlw skin Deeper Infcdlons of 
tlic fascial sp,icrs tcnchm slM*allis and l>oncs 
and prints arr unctmimun The plantar skin 
Is tliick and afTnnls good protection for the 
deeper itnieliircs mcept In tlic case of penc 
tmting sstmnds err from cxtcmlcm of Infee 
tkm from the toes. 

Tlie most common sourer erf Infection Is 
from bllslen Imrsac corns or Ingrcmdng toc- 
lulli llhstrrs usuall) occur osrr the liccl 
near the insertion of the Achilles tendon or 
at the rlorsnm of tlie toes from friction of 
shoes nf tight stockings 

Diirsae mrr the first and fifth metatarsal 
lirads »econ<br\ to corns maj become in- 
fisissi ihrnogh cracks In kcratotlc sldn Usu 
nils tlie infectinsis on? localized boss'csTr in 
icethm in tlw* toes ma> drain through the 
bmplutics of the snpoficial dorsal tissues 
of tlie fivit cTcating spreading cellulitis and 
Is-niphangitiv. Infectiom about the heel drain 
tUnmgli Ivmnhatlcs on the posterior aspect of 
the le" to the popliteal IsTTipli riodc*. The 
cardinal signs of Infcctlon-ficat, redness, 
swelling and paln—arc preaenL Since the 
«A,l« is hioscl) applied to the dorsum of the 
font an) Infection in the foot may produce 
sss-clllng osTT the dorsiun. 

Wdglit licaring must lie eliminated Immo- 
dialcK The foot should be ele%’nled, and 
warm moIsL, itcrilc packs applied. The foot 
should Iw splinted \Wth a n-ell padded, 
molded metaLi splint Exccssl^'e heat should 
iKrt be applied particularly in the elderly 
when vnicubr Impairment may be present 
In a leg and foot w’ilh consldemble arterial 
insufilcicncy exccsiK-e beat ma) predpl- 
tato gangrene If a wound or lesion is open, 
o culture should be obtohred and lensitivlU 
tests made for the \’ariouJ antibiotic drugs. 
If the infection is sjircQdlng after the culture 
Is obtained, broad spectrum antibiotics ma) 
be administered until the specific antibiotic 
Is determined by the lenrithrity tests. The 
wounds should be dressed as often as neces- 
sary to maintain deanly core and remove 
toxic bacterial products. 

When the infection originates In a paro- 
nychia (Fig. 43) or ingrowing toenail, ade- 

3 uate drainage may bo Instituted by Incision 
irou^ the eponychlum and removal of the 
offending portion of nail 

If an abscess devTlops on the donum of 
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Fifurt 43 P«rocydil* of grett toe. 


the foot, it ihodd be torcUed throagh o longl- 
tudlnal iDdskm and the woixod packed open 
with moirt gauze, ajnd the warm moist, 
sterile taltoe packs and spItnttDg continued 
When tbe drainage has stopped and necrotic 
tissue separated, the tvound may be allowed 
to close. 

Occasionally the deeper tlssnes may be In 
volved. Infection tntrodoced throagh punc- 
ture wounds in tbe sole of the foot or spread 
Ing along tbe tendons from tbe toes involves 
the fascial spaces of the foot Pus may ac- 
cumulate bcoeath the plantar epoDeurotis 
or In tbe deep median, central or lateral 
plantar fascial spaces located between the 
short plantar muscle gronps IndsfOD and 
drainage of this area erf tbe foot are done 


afiected Joint and metataual head, TTie ap- 
proach is through the web space wbere blirot 
dissection Is carried ont until the shscen fa 
evacuated In dbronio draining osteomyelitis 
or pyogenic arthritis tbe roetatarjal bad 
and Joint may be eicited by entending the in- 
cision onto the dortum of the foot The 
xvound may be partially dosed and a drain 
inserted in the web space for seventy-two 
houn Tbe origlna] wart or caDus is treated 
locally 

Osteomyelitis may be of pyogenic, fungus 
or tuberculous origin. Whenever posilUe, 
the organism must be identifled Pyogenk 
osteomyelitis is treated as elsewbere in the 
body Rc*t and splinting of the part and mts- 
tlvo doses of a p pro pr iate antibiotics are used 
Sanccrizatioa] or involved bones may be nec- 
essary wbem ebnining sinuses devdop, tkwig 
with excislan of tinos tracts. Often Joints are 
destroyed and spontaneous bony or fibrous 
fusitm take* place Therefore it is essential 
to maintain the foot In weight-bearing poii- 
tioD vphile treating the infection. This may be 
done with splioti or casts. 

Tubemilons arthritis and osteoaiyelitb io 
voJving the foot are eitremdy serious, as are 
tbe fungus infections. Before tbe admit of 
antibiotic therapy and cbesnotherapy *plo^ 
priate for these infecticais, ampctitios was 
the usual weulL The outlook h now more 
hopeful ^Wth tbe availability of these drugs. 
However tbe old prtnc^Ie of immohiliia 
tloD in tuberculosis still applies. Cast fixation 
mav be necessary with non-wd^t besring 
for many months and s u rgical fusion of in- 
fected Jolrts may be necessary to pane*- 
nently a r res t the lesion. 

Superfldal skin infectkmj in the foot sre 


either medial^ or laterally at the function 
of plantar and dorsal skin. Incisions should 


never be made through the plantar skin or 
from tbe dorsura of the foot for drainage of 
the deep spaces. Incisions through plantar 
tHn usually leave a painful scar in a wei^t 
bearing area and adequate drainage cannot 
be secured throu^ the dorsal approach, 
thus resulting in a chronic draining stnof 
Occasionally a collar batton like abscess 
origiiiates in a plantar callus or warL The in- 
lecticr focmi a locaHzod coHectictti of puj 
beneath the adjacent metatarsal head or may 

Wow beWMo tie metabuMl to pro- 

duce JWelliDg on lie donum. PyogW « 
IhriU. invnWng tho n^h^h^grol 
loinl ot otteom^ti faroJing^ niett^ 
U und heei^y occ« TtoJ- « 


[catkin which mo 
linage and occaili 


damands snrti 
f excision of the 


commonly caused by fxmgns or yeast cagan- 
isms The condition li known as dermatn- 
phytoib (Fig. 44) Tbe common causative 
organisms are the Epklermophytoo, Tri- 
chophyton or Candida albicans These cr 
ganlsms are normal inhabitants on the skin. 
They require moiituTO, warmth and an aBa 
line medium for growth. In the presence » 
these cODditions and lowered resistance » 
the skin, infection can take place. A froq^t 
area of invasion Is between tbe toes, P»riic 
ulariy the fo ur th artd fifth toes whic h ^ 
closeiv together ai>d the plantar surface m 
the foot and toes The leslonj produce mftce- 
ratkm between the toes in which ciacfa 
occur aHowing secondary invading bactem 
to cauae spreading ceUnlltls. Lesions cn 
plantar aspect may reaernble tbe ^***'*?^ 
ringworm or they may be veilcnlar flUen 
wim dear or milky fl onaDy nu* 


\ 
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®wwn onaH lcri«« cnakncc or Utrc Ini! 
lesiaa dcvtlop, Tltc InilUc ma\ mpturc, 
b> cnjitliis pcclint; of the «o 
P^^cial laycn of tW $Un The dfaeoje tendi 
tote chrook: or reo i rrent 
Tratment b directed at deanl) care of 
^ reduction of mobturc ccms'cnkm of 
tte jQ ^ roodlum and the use 

“foDglcfdei. 

Tte feet should be wmhed doll) and dried 
Applkatlon of undccjlenic add 
'^'P«nws night and morning diungcs the 
^^to an odd medium. Nj'statio a potent 
J^vctde, ma\ be applied dall) In rcstitant 
Alknring ihe shoes to dr> thor 
o^ly b) chaoginfr shoes doll) reduce* the 
contaiL Clean ttoddngs should be 


y^SeVLAR DISEASE OF THE FOOT 

peripbcnl vTisculor disease b 
he present, prophylaxb of com- 
In the foot should be the 
tte surgetm os \tc 11 as the pa 
tl> . ^ b the farthest point in 

fetf«H^^ r P^pheral drculatkra manl 
rf failure or Impairment may occur 
^ predpltated bv acute failure. 

objective of prophylactic 
b the prevention of pressure and 
j^J^^^oeding the circulatory capadty 
5^^ of exceirfve heat or cold ^ of 
tue. predpitale drculatory fafl 

r«ur- Hmn Important factor Trim* 


mlng tocnaib or calluac* to the point ssbere 
titc skin Is damaged ma) permit bacteria to 
Invnde the tbsuea. Increasing drculatory de- 
mands through Infection and thus pr^pf 
tating gangrene 

Toenails must be kept free from debris 
under the margins. Lubricating the ildn 
with lanolin presents the accumulation of 
kcmtotlc sldn uhleh may csucL or cause 
pre ss ure on the underlvlng sldn with ne- 
crosfa Careful renun-al of thb material with 
on orangewood stick b bdpfuL Trimming 
the nails so that they do not grow In b im- 
portant Calluses and corns must bo care- 
fuU\ trimmed. WTien the sltin b broten by 
accssi>-c or careless trimming, infection fre- 
quently supcr\Tnes In the de\’Itali 2 ed tissues 
^mlce stone or on emery board may be used 
airefully to reduce the thickness of calluses 
ood corns. Salicylic add should not be used 
os the de\4tall2ing effect on already impaired 
tbsucs may allow infection to do-elop. Tbe 
shoes and stockings ihonld be carefully fitted 
to pre\’cnt friction and pre ssur e. EscessiN'e 
moisture and drying should be counteracted 
by ap p ro p riate measures 

READING REFERENCES 
Bedaoi, C. O, ■nd HoBman, H. Wa Oub-Foot. Ao 
Embpuloslcal Study of Ajsodated Mendo Abewr 
maliUei. ] Bone & Joint Soi*. 33 A-SST 1030 
Betti, I- O Mortopi MetitinaTgfa. Nepritfa rJ 
Fwirtt DtfiUl Nerve. J Aratnat J 514 104O 
Bohm, M The Embrynloslc Origin of Clob-Foot. J 
Bone 4 Joint Snr^ 11:323 1029 



1296 


Chapter 30 


The Foot 


DnortnlopouW. N J, aod \tuoa, M Lj L«ddn^ 
hov » Dtvw Quart BuIL \orth«TrtnTi Unl\ M 
Sciwoi, 31 3il, 193" 

Duc b fT io c G. B Phjitokicj of Motion. PhlU^IphU. 
W B Smnidm Compajn 1939 (traiolatn] *od 
rdrtcd b) E B kapLm) 

Elftman, 11 A., and ilaotw J T Thr Ex^tlntlnQ of 
the llotian Foot with Especlil RrfrTfiicr to the 
JckUv J Anat "0 56. 1933. 

Firtbert A. II The So-CalW Infracttoo of thr Seo- 
ood Mctataml Bone J Bodc & Jotnt Sure. S.£5* 
19^ 

Ciodimi.'> \l A Shtdy of the FatrlaJ Spx« of iho 
Foot ukI Thrir Brortoc on loftrtiom. SorjL Ct-nec 
& Obrt. •« -r 193 

eroding M Stud} of Trodoo Sheaths of Foot cod 
Thev ReLihon to lofecHoti. Sorjr Cjwc & Obtt. 
51 -loa lB3a 

Htroc*. R. U tad \tcDmiCjIL A The iiMtnm} of 
II*Ihit\ jlgav ] BaDe&]otatSare.^fi Z“Z, IC^ 

H ius er E D \\ Dm««cs tf the Foot F^UltdcIplna. 
\\ B Sjundm Oxnpao^ 1950. 

JoDTi. F \\ Stnxture aitd FaorUoD as Sem tn the 
Foot Bahimorr Willums & WHLrm Compan)’ 
1944 

jooev R The SoMim Foot «od the T mtij orot of 
Coenraon Dpformrties of the Foot. Ill Hamrarr 
Toe Brtt MnL J 1 "S-, 19ia 

KcQa' L FirrthfT Otaerv^lwia on the Sorelral 
Trntmrat if llaUut Naligus aod Baaivts. \ew 
)ad3( J 93 096,1912 

Klnp^eg.? E and Utl-ca P D tlanun Liethsaod 
Thetr Sol»titute«. Nrv ^ori, McOn HB] Bool 
Cenpas) 1934. 


LaLe S E. Tlie Foot, -llh ed. BahiiBCre W Jk»m» 4 
MtRiu Ccanpam IK2. 

Larawm, M A,. Sarekvl Trratmnd of DeforarKbs <f 
Rhcttmrtnfd Arttuftls of the Foerfert and Tcei. 
Quart- BoD. Northwerton Uah M. School _3 38, 
1951 

Larnsoo, M and Kartx, J F. The Sarpcal Mm- 
aertnent of CSmnlc Taphaceoos Gout. J. Bov 4 
Jotat Sure ■fO-l"43. 103S, 

itasw E. The I^-siolnpka] Method of Teodfo 
Transplants Re%'k’«rd after Fcetr Tears. Inrtrao- 
tional Courses of the American Academr cf Ortho- 
paedic SuecODS, %t 4. IS. Ann Arhor MicIl, J. ^ 
Edwards, 1956. 

McCarrall, H R. Foot Defonnmei Besnltfaij fron 
IrTTparable Ncne Leaiora. American Aradomy cf 
Orthcjuedjc S ur peo ns. Retrairtmethe S u r p r) cf 
the EUirodtx^ Ann Arhor MlciL,J W Edairds, 
1944 

Mortrm. D J- Slecharmro of the Norms! Foot and cf 
FbtFootJ Berne fc Joint Sore, e 363, 19-A 

Mnrph) DP CorcroJtal Matfor reati cPL A Svodr cf 
Panmial Characteristics srith Special Reference to 
the Rerrodocthe Proerw. 2nd edL nifladelriiU. J. 
E. Cmupan) 194" 

Shandy A. lU and Rano R B. HaDdhool, cf Ortho- 
pvda^ Soitrty 5th ed. St Loris, G A JJoilw 
Cnmivsirr 195" 

MUHc, T A-. Othefiaedic Anatom) of li>e Fact 
and AftUe RepivuJ Onh^«edlc Sujcws' and 
FaDdamenia] OrthtTiaedle ProHrms. brincttai! 
Onme* of The ArDerirao Acaderoj cf OrthrfoeAc 
S urg eons, snj. I Ami Arhm Sikh.. J " Edawdi, 
1947 



Cll vrTER 31 


PHYSICAL 
MEDICINE AND 
REHABILITATION 


n<j LOUIS H N’EWMAN \l D 


l/KT' Bcshmin StwAtAv ttfl* Wrrrjird h cUrlriceJ cum-nfi es a 
ithflct tliMlmt t^hm hr uat tirrr hr ui^hrxJ to br a doctor Craduatinf' from 
thr lllfnoti ln\tUtitr trf Trrhrtolopy in Mreltenical EngUxrrrinc he spent nr- 
rral yrar* h frirorch trpon hich frrtjumcy (vrrmtr He rreeited his doctor 
of mrdkirtr drcfre frxm Rudt Medical CoUrrx arid has devoted hhnself to the 
drrflopmmi of the rHctfcHy n«c of phydeol medkine lie has 

had tcidr erprrimer end hat made merry corUHbulitmt to the deveiopment 
of hit chotn\ ^rld 


TVTRODUCnON 

Mtnpow-cr fa our pvatrit rcswircc and 
w Well consci^ctL Plij-ilcnl rnerlldne 
^ rohflbnjtaUon, ts part of total nxtllcal 
fa df>dknt«l ttn\'ard the ob- 
rchabnilatkui of all those 
Wed from dfaouc or lnhir> All nxihodi 
be ^ _l>clptng man help himself must 

fn L^ bdnft 1dm back to maxtmum use- 
when^ a dfaabiHt> c^lsU. Ph>->lcal 
»nd rcliabiUtatlon nropciB intc- 
»U» coordinated with all of the avail 
ctn Ik^Zv other profcsdonal icrvica 
gh ^ectlvo dlajyKJstlc otkI thcra 
combined with dlnlcal 
tiTwti '^‘carch, reduce to a minimum the 

arc nc^etl to nJd In this 
Job having the many phys 
complcrdHei a»ociated with 
has b«n or nWH be 


written regarding dthcr dlagnoris or treat 
ment 

TIkj scope ond need for rehabilitation Is 
broad arxl c^er expanding because of the In- 
crease In disease and Injur) associated with 
a longer life span and through Occidents re- 
lated to home. Industry various means of 
transportation and oth^ There must be a 
clear realistic awarenen nod understanding 
on cvervonoi part of the value and benefits 
derived from rcbablUtation, including over 
coming the psychologic and omotiooid prob- 
lems always assodat^ w-Ith disease or injury 
and with hospitalization The philosophy of 
tl»c ipedaltv of physical medicine and re- 
liahllitation of early Intensive medically pre- 
scribed therafjy for a sulBcient time to meet 
tlio specific rveeds of the sick is basic. 

The success of the rehabilitation program 
which endeavors to return the ma-ximum 
number of disabled Individuals to productb“e 
Pace 1297 
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UWng in indostiy busfnco and the homo 
depend! to a great extent on selecth’e Job 
placement. The paticnl! overall phvilcal 
and mental ablBties miut bo carefully 
matched with the over all physical and mon- 
tfll fob requirement! In this u-ay he return! 
to nil comraonlty as a uieful productive 
member with a tatiifactory measure of hap- 
pinesi and contentment 


DETINTTION AND SCOPE 


Physical medidno and rehabilitation Ii 
part of the total medical care of the rick 
and include! the diagnoils of prcaatblng 
for and treatment of disease, defect or injury 
by the use of phyilcal means and restoration 
to the fuHeri phNiical mental social, voca- 
tional and economic usefulness pocrible. 

AD actlvitiei are medlcaDy prescribed by 
the phyilatrist (phyridan fpedallzing in 
pbyiical medidne and rebabllitttticTn) In or 
der to achieve maximum benefiti for the pa 
tlent, a program closely Integrated and co- 
ordinated with aD of t^ otb« medical and 


parunedlcal services is essential. Full coop- 
eration and planning among the pbyslatrist 
Internist, neurologist neurologic surgeon, or 
thopedl^ urologist plastic surgeon, psvehi- 
atrist, the variouj therapista, Dime pmiw) 
oglst soda! worker vocational axmselar 
recreational teefanidsn and otben are fundia 
mental The Physical Niedidne and Reha 
blUtatlon Service, as established in (ho 
Vetenms Administration, caasists of the phyri 
atrist rdhabllltatian coordinator ph>'rica] 
therspirt, ceoT geti ve tborapiri, occvpahixa} 
therapist manual arts therapist education 
therapist speech therapist ^oo blind rehabil- 
itation therapist The Anned Forces os well 
as feme of the civilian rdiablliution iosti 
tutions have sat^e^vhat similar organizatioD! 

Tbe general objective of oD treatment of 
phyrical and mental disabiDties retuittog 
from disease or injury Is restitution of maxi 
mum function and an adilevcrneiit of realis 
tic vocational goal 

Physical therapy MedlcaDy proscribed di 
agnostic and therapeutic procedures irtDiiing 
beat oold, hydrotherapy ultraviolet and ul 
txasouiwl radiation, various forms of elec 

trldty and therapeutic werdsc 

Corrtethe therapy The aroUcation to 
Aciapcutlc puipowi of medfcalfy pr«cribed 
aettvSet of an eierdJe and self-care nature 

in aD types of dhaWDtles 

Unetlc. metric, tonic and psyx^tifc 
primarily hand and fc^ 
SlctMtte. « c«mnlc^ 


lapidary fewelry making and leather toof- 
ing. 

hiarwal arts therapy Tbeiapeutk and ei 
ploratory medically prescriM activities 
thnxjgh the use of band and power-driven 
tools and equipment in woodworlting roe 
chanical drawing, radio and electronic!, pbo- 
togropby etc. 

Etluccilonal iberopry Medically prestrihed 
treatment to aid In exploring patients in- 
terests promote resocfftllzation improve tbe 
educational levels ind increase wort capac 
it> by tho utilization of academic coanner 
and technical stndic*. 

Speech therapy Medically prescribed tber 
apy for disorden in language ti>d conummi- 
cation, including esophagi vofeo training 
foDowlng laryngcctaray training of apht 
sic pwtients, such as those seen after a cere- 
brovascular accident, for reco%'cry of recep- 
tive and expresrivts language capacities a^ 
for the improvement of Impalrmcirti of ab- 
stract ability concept formatico, cafcub 
tion ablDty reading oblllty and memcrypai 
terns 

Blhui rehohlUtotlcm therapy MedkaUy 
prescribed treatroect for tbe winded to rid 
In reorganiatng and odjusting tbetr lives to* 
ivs/d maximinn usehthiess such tc 

tivities as eoting, walking, grooming, reading 
and xvTfting bTalDe, tiw use of afii« and in* 
dnstriol machine* and many other daily liv- 
ing accomplishment! 

Tbe disabled persons leridiad potential 
flblDHcs muri be recognized early and 
throogb phyxka] n 2 edich>e and rebabflrta- 
tlon enhanc^ to the fuDesl capacity A* soon 
O! it Is medically feasible, a patient ibould 
receive pbyyfcal roedfdne and rehab tiitatto 
judlcioujly prescribed to meet bis 
needs which must include psychoiogio 
social aid in adjusting to hli disability and 
bospltallzatioD. 

lTi>Tical medicine ond rehabflitatioo cau 
be considered to caDosist of three phases ot 
stages not entirely distinct from each other 
but overlapping to a degree and having 
tinulty ThcM phases are (1 ) preventive, (-) 
definitive and (3) rnaiotenonce, 

L Preventive rehabilltatioti. As long »s 
there Is no medicad contraindlcntion 
ventive rehabilitation can be started 
In an unconscioux patient by fnstituuf^ 
proper poritioning in bed, the use of *pl^ _ 
and peurive moverneoli of tbe enUnmty 
throng fuD range of Joint nrotion in 
to prevent contractures and defannitief sod 
to aid drcnlation. ,, 

2. Definitive rehabflitatio pecifle mea>- 
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calh- prr'cribod rrlul>iHlallnn inocrtliirrt 
airfcntnrrtoi to mhancc «» tl»r iw 

ttcirt cjn pcrfonn lltr p*n%ihl* 

Damhrr fV toU-carr octMUc^ It U no lonRrr 
Bfttson In ''•ail onlil tin* p.iHmt cnn Ik* 
Ulfu art of hU l*nl Trratmmt nn Ik* or- 
coirplfahfil nl Ihr bnKijlr and lnl«T nrntin 
oed tn thr ciwifc 

1 Milntouncr rrlialdUlalion \\1im ma* 
fairam rchal)iHtalktn Iia< ln*cn altalnorl irr 
lain tbcnpcntkr procnlum ^Imtitd Ik* c*m 
tirmcd w that the patient can at lra\t nntn 
tail hij *mimpH\Jimmt< anil ntrt rriiro< 
Far rumple H i!k* patinrt nhlr to frttl 
hfansetf and amlmlatc ll»m tlirv* actiWUrt 
liooH be conllnuaL Frrqtimtl) ctmllntu 
boo of nuintrnancr acHWlIc^ In tlvr palimt 
b Impossible In crrtaln rm>prrssl\T <llnirUrfx 
The \-ariouj phjilcal and nthrr rfTrtlKr 
popertlcj of ultmlnlcl and radiant mrr^ 
twi, cold, water ctrctridt\ idlnsenirxl ra 
<^* 11011 , manage iberapnitlc c\rrcl«* and 
oedunlcal dndew arc cmpioscsl for iKrtli 
iagnoris and treatment A rHulidUatlon ol)- 
nmrt he wUhllslK'el Including ImKIi 
n^Ul and porthorpllal nlannint^ Ih''! 
“«Pltal follow up will ustiall) cnlunct arnl 
the beneficial cfTccli of the pln"ilcal 
“WWnemd rchabfiilatlon program It will 
a prcsTnlhr fm*asnfc hi some esm 
to rwuce the Incidence of rcciirrcncrt 
™ hojpUal rcadmbilom oik! also will rr- 
tt^Iraportant economic henefitj 
Jnw patkmlj who present special rc- 
prrfilcmj can Ik* best «TCi*tl l»y 
“*™egrmted action of thdr phjrlcion, pb>rl 
rehabflllatkjn coordirutor and otiwr 
medldne and rdiabnitatkm per 
soda] worker s*ocallonal counselor 
‘^^<ii^lan,pi)xrhlatriil pis'chologist ojkI 
*P«dalbli wltcn Indicated The 
■TJ” •^U also participate In the pbn 
«tcnt of hli ablUUes. The ph>-sl 
emotional and s-ocatlonal needs 
ciiTmj ^ discussed and Joint 

wkI concerted action toward 
rehabilitation goal 

AND GENERAL PRINCIPLES 

arp almost countless 
etlnrt »v.™ ‘^^^dcs, both os to type and 
njcntil certain general ana fmida 

tku nsedldnc and rcUablllto 

Pleach tn^i? ^ applied as an ap- 

emotional problems, to o 
vldtu] whemntr an iodt 

niflerj through 


Uh* ctnnhlnetl Integrated efforts and skills of 
the mesllcnl and paramedical specialists that 
till patient Is mtrth'atcsl to participate in the 
prescrllxrl activities arnl thenl)> is aided 
in «n«rn»mlng these tmhappv complications, 
lie must Ik* hcipetl to occstR his dlsabllll) 
as well as the rehabllllatlon pn)gram 

rnmbmcnial OlijerilTcs. TItc ohjcctlvcs 
for total re Inhllilallon arc To old the pa 
Ihrit In his ps^-chologlc emotional and so- 
lial odjustment to his disease and hospf 
tali/atlon to relieve tlK* borcslom so fre- 
qnentlv associated with the slow passage of 
lime (furing Illness and to enhance motha 
lhn» hffectlvT ttsc shmild be made of tlrc 
limpitaliratlon psriod Selective ncthit> par 
ticipilinn helps to nlla) ansictv atxl fear 
To Institiite as earl> as mcdicallj feasible, 
InteiishT phvrical medicine and rehabili 
talion for a sufEcienl pciicKl to relieve pain 
ntKl secitre a minimum degree of handicap 
To prevaml general IxKly dccondlllonfng 
and tleformltles with tlxHr resulting detrf 
mental effects Ixrth phjifcal and mental In 
«irder to maintain tl>c greatest possible de> 
griT of ph>-slcaJ fitness and function for the 
psTftwmajwe of the maximum possible nom- 
Ikt of self«carc and doll) iKing activities, 
Including ambulation 
To furnish ulim Indicated, and to thor 
sHighIv train tlx* disabled person In the use 
«rf crutches braces, canes, ortlBdal citrem- 
Itlcs wheel chairs and other t>iK!S of as 
sIstIvT devices for maximum usefulness. 

To rstahllsb a realistic vocational goal 
leading to selective Job placement and gain 
ful €*mplovmcnt for those who because of 
their dlval)Illt> cannot return to their for 
mcT tv^pc of work. The hospital program 
sltouki include posthospltal planning for 
full or part time cmplovincnl and for some 
individuals who require sheltered or home 
work. 

The maximum number of self-care activ 
Itics vviilch the patient has the ability to per 
form must be the foundation for Ills total 
rrhobllltatlcTn the objectives upon which to 
build a life of usefulness These activities axe 
dafl) accompUihmenti for the normal person. 
Tho Veterans Administration “Sdf-Core Ac 
Hvltics— Functional Eviduation" form lists 1S4 
activities, which have been divided into o 
number of groups, such as those of eating 
(drink from cup or glass, eat with fork and 
spoon cut with knife) communication 
(write type, use telephone, open envelope, 
remove fetter from envelope) hj-glene 
(shave, wash harxls arxl face, brush teeth, 
brush or comb hair, turn faucet on and off, 
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Ftfwv } ItfcuumDCDt d renfe of iatnt motfem. 
«. Xlecsuronect of ribow rneittkD-^etlaD mtb go- 
•ucTOrter ( nonml n afe 0 to liS defrw ) b, Mcm- 
□ranent of fio^ motioD wtth mW 


uus toilet get Into and out cf bath or tbow 
er) drcMing (ptrt oo brtce* or pnwtheris 
iise ripper*, ho^ and eyw put oo and re- 
move clothing, nedctie b»e. choef pat in 
and remove objects from pocket) locomo- 
tion ( get in and out of bed, use wheel dtair 
stand, get down and up from floor walk ap 
and down stairs, get Into and out of and 
drhv on automobile get toto and out of 
church pew or theater seat) frousehold 
( open airf close drawers, make bed lock and 
nnJocl, doors, open and close wladmvrs, get 
into Bird out of choir at table) ar>d mlsce) 
laneoui (wind watch, hold newspaper turn 
pages, pick np objects from table imd Boor 
open and dose safety pins, turn door knobs, 
use poll cord) Other InftttnUoQs have de 
\'eloped similar forms for checking patients 
accomplishments. One must be railistlc and 
practical for with some dlsabUltief manv of 
these ac^ties are be^'Ond the realm of ac 


complijhmenL 

Prior to Instftutkm of any treatment 
ihe individual receives a complete initial 
oiedlcal examinatian and evafuation and 
pdtodic re-evaluations of his physical. iner»- 
tjJ and vocational abllilles. PbjTical functkm 
depends prtoarily oo the integration of 
of Joint motion, muscle strength and 

coStaaUoo. of foto‘ •>» 

wtlMtcd wfth • gmionicttir (^tractor) 
fluj » niln Foe cample, norm ,! nM ge of 

^ of Ita elb^ -Wd « 

^ensfon-flerkHi, 0 to 145 degrees (Fig. 



FlgvJvS. Me aj ur &m grf of nnack itreayth- >. Tk« 
ftKsftb of the flf u or n nucl es of the rifhl efbor befaf 
(estrd with the Diyoroeter The patkot ii miftiQf the 
force eltanptiflf (o mcrcome the arcotth ef the 
fleror nrasdes. b, Thestieoeth of the thdartor poCiai 
brevU nntacie of the left btod heiof toted wth the 
myoiiKtu' 

la) Mensurements for impaired lADp* for 
the elbmv may be recorded, for eaamirie, as 
20 to no de^eei Two readings are ahciyi 
taken so that not only are the actual nomber 
of degrees of moveroent noted, but also the 
relation to the rrcrroal total range. Otbei 
Joints are simJlarlv measured In most h- 
stance* nuige of finger movement could be 
objecth'ely n-aluat^ with a ruler (Fig 

lb) Normal hmctJcmal range would be ob>- 
sfderetl when (1) the tip* of the fingers can 
touch the pabn when they are cocnplettJy 
flaed, (2) the fingen can be cojnpleteiy 
extendca and (3) the tip of the thumb can 
touch the tips ^ the four fingers of the hand. 
Both active and passive range of Joint mo- 
tion are to be measured for cooiplcte evthi** 
Oon of DweroenL 

Muscle strength can bo measured 
muscle djiiaroometer Figure 2a shows the 
method cf testing the strength of the flescf 
muscles of the right elbow with the mr 
ooietcr Thb nnall hydraulic device *<- 
curately' measures the resistance offm’ed b} * 
musde, the reading oo the gauge being 
equal to the force necessarv to overcome 
the Isometric contraction of the 
der test Wth the myometer a 
sefentifle value of muscle strength in 
or fractions thereof can be secured 
ediy On the other hand, in 
tes^g, man) terms are used to deserwe 
muscle strength, such as moderate assist aiKC 
minimum pressure, slight resistance, 
deal of rexistaoce and full resistance, wuW 
ore empiric, unsdentlflc and toaccurate s®c< 
they mean different things to various tol^ 
The strength of the abdoctor poUkis 
musde is measured as shown in Figure 
The strength of the other osdes or musw 
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croupi, pnmaKitn ami uiplmtti«m nf Oh* 
torjiTii uxl «hr hand Rrip mn Ik* »lmllnrK 
naKulo^l 

WVn wnpr »)f folnt ami mtt^clr 

ttrmpth arr rr-<n-ahialrtl ft lmp*rrtttnl 
ikl the pjtfnil ami IIh* pail ItHnC Ifnlm! lie 
ploml fn tlto umr pmitfnn an fn alt prr 
\'irtW IrtlL 

OjtidlnaUnn can Ik* IrsliKl li\ thr fVilinil s 
*HIin tfi piT/orm rmn-rmenf^ mdi o^ urfl 
bf, handlinp eating ntm^lN %ha\fng. lirmli 
kicterth anil plcllng lip MTwll <)li|rct< Wmk 
capadli can he drtermfnnl In totaling iIh 
nnoonl nf artIWt) iIk* p.itfmt lu% prrformeil 
(KTT a tpcdBeil time 

UVa propeilN tnvlmctml ami ''*1111 peri 
oic rc-e\-aluatlom man\ patients upon dK 
ttarge from the Ivmpllal can cmitlmie err 
tain arth-itlej lueh as ihenpeullc rserdsci 
*ad heat applkatlirm at InKne and ihits 
«i«ten their hmpitali/jtlon period Fre 
qofotly ihemplsls can \ 1 slt the patient at 
hroe b order In nmtlnne treatment The 
hafne<axe nrogrojn tnnst Ik* under dose di 
and tupcrvfslnn of the phnlatrist 
WoHe eojmtnlc arxl jocial lienefiti sslfl Ik* 
pfDcd, bdudiop peater ImlepmdetKr ssith 
*0 earher poisfhfllts of pafnful rmplm-mm! 

ELECTRODIACNOVnC rROCEIIURCS 
Dec^lapHBtJc tcdtnkpies an of de 6 
rid fai csTaluating the status of nciirtv 
dfaurdm, ipedficalK those of 
Drtor oeumns Tlie response of motor 
aod mitsdes to sullahk* electrical 
he arsa]\ 7 ed and properU in 
’®P^ed. Faroerlj the response sstjs rwitcd 
bra udng the tetanlzfng (farad(c) and 
(ftalvanlc) tbcrcli) intlicutfnc 
j ™ hmcrvatlom In ilenrrs'oted mus 
*• “«e is a dawfcal response called RD 


(rc iilinn of depenrmtlon) Testing for this 
rrspons< fs helpful uhen <leallng ulth a dc- 
Renemtesl nmr or n <!cnervatrtl muscle 
IhiI the procethire Is of little value In de- 
tecting regimemtlon 

\t presimt It appears tiul the use of 11) 
(rtnnl/ing cnrrmt (2) direct current (3) 
electromvs»gmpl>> nml (4) clectrkal sldn 
rrsistniice mcTisuremenls can contrilnitc STil 
iwhie /n/<KTT7Jtfon In tllapnoilnp defierwrat 
Inc. shtjerv fill's! otk! receticratlnc ncr\c-mus- 
cle sllsorilers In clcctrodhcnc^s o small 
atiivc electrode apprmimatcl) to 1 Inch 
in dlnmetiT Is placrsl m-rr tlie motor jKilnl 
of the musde Tlic large dlspcrris-c electrode 
Is placvtl on IIk* IkxK some distance from 
iIk* nctixe elesdrode 

Tcianl/lng Currcni The tctanlzlng cur 
iimt frcqumtlv used is a ts^pc of alternating 
current Induced In tlic iccondarj of an In 
diiclion roll h\ (lie rapid intemiptlon of the 
current m the pTlmar> cs>ll commonlj called 
fnradic currmt Normally Innervated muscles 
respond to tctanlzlng current However in 
fnim ten to fourteen daji after o tktvc Is 
sesTtel} ln)nred the nerve mMl muscle do not 
respond to this current unless tJio strength b 
greatU incTrased be>*ond pain tolerance 
Tills Is iIk* simplest most accurate, and 
earliest elerlricol sign of a scs'ctc nervT In- 
pjr\ 

Dlrtti Currctii Impulse StimuIL A direct 
ctirrenl Impulse stimulator is extremcl) use 
ful In dcctrndlagnosls It ma> bo a simple 
latter) or a more complex generator produc 
Ing square vraves which con bo varied in 
polaritv in duration from 01 to 1000 mllll- 
foconds. In the Interval bctsv“oen stimuli in 
milliseconds and in Intensitv of current in 
mininmpcTcs. Tlie 1)^0 of contraction of the 
muscle being tested Is carefull) observed. 






T«M< / />*tm CitUe 


DVOfOllATlMI 


t>«>.UVATrD 


KMEKULiSTITO 


ilkih U> kmrr (hu Bciow Dormal 


Higher thu rinr ii ij l 


Lf* than 1 


CcntlmxHa flat l>lKQOtmiioui twrp CmUnuoui ttcep DhcimtlmKna itrrp 
dofir (kipr tlope tiopc 


mrimt tftwiai r*tlo 5J to 


I>»erT»dtBg cnirve A*mdU»f curve 






A»cetidtD*cur\e A ir ■ ; wil l tq~ 
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Fiftar 3 S&euflL-dnr»t(oii cnrvTi *, NorouI-cDntiotMxu fl*# tiopr; b deoerytiai-^oodDoooj rtwp dope; 
c rrgeDCTitkjo—dtocopt ii iooia jt«rp Ucpci. 


Normally a rapid twitch li obtained, nlille 
la dcDCTvatlon a |lo^\ coatraction Is seen 
Ufually mujdej both proitaial aj>d di^l to 
the m/urv arc tested. 

Tbe foUenving data, If obtained duriog ei 
aminaboD are helpful rbeobase ftrmgth* 
duration curve ai/vnuie, direct ctarertt 
tetanus and its ratio, repetitive stlmolatloQ 
and ibeobase ratio (Table 1} 

nhechase This Is tbe raiolnium amount of 
direct current, lasting a mlnimura of 5(W 
mlUisecondi, necesiary to prodnee a oiloinul 
masde contraction. 

Strengt/h^Iuration curve This Is obtained 
bv plotting tbe current In mllllamperes nee- 
essary to produce a m/ofmaJ contnctloa with 
decreasing duration of stimulus do'vn to 0 1 
mlllisecoDd. Rgans 3 shows strength-dara 


tion curve*. 

CJiromacie The number of mlUlrecoDd* 
required to produce a rofnlinal cootractioo 
when the strength of tbe stimulus i* h%1ce 
the rheobase fa the chronatle. Normally this 
h less than 1 mfllfaecood. 

Dhvet current tetanus ratio Thfa fa the 
quotient resulting from dividing the Intensity 
of the direct currem required to produce a 
tetanic contraction b> ^ rfieobw ^Vb«l 
the intensity of the olrect current for rbeo- 
base fa Increased three to five timet, normal 
muscle remains in tetanic cootractfon (dl 
lect current tetanus) 

Repetithe stimulation Tbe intensity of 
fh^ dir^ current stimuli of 1 mfltfammd 
moiroi. Inlnvib of 1 5 «iri 12 ralllbec 
ond, between rttarali, to produM • tebmlc 
ti recQcded u » rtmigtli-lnterv.1 


old nermahj Is less for 12 than for I milli 
seccnid (desceodlng curve) Ahnormall} this 
fa rrs-er^ (ascenmng curve) 
tlheolmse T9tio> This fa the value obtained 
b) dividing the anodal rebate by tbe 
cathodal rheobaie. The normal fa IJS to 3.0. 

of the shotv gakie data must be bdtr 
preted in rebtioo to the time elapsed since 
lo|ury or surgery the lengtii of the dfatal leg 
rnent edena of the skin at the site of tbe 
stimulating eJeeSrode traumatic muscle dam- 
age and situations of doal or “overfap In* 
fiervatiosi. An increase In rbeobase and in 
direct current tetanus ratio fa frequently the 
earliest sign of nen'e regeneratloii. Howner 
the eppcanoce of dlscontinultfes in the 
strengtb-duraticoi curve may appear first- 
Chrooaile is usually last to return to oonnsJ 
during nerve regeneration. 

EJ«rom)ography Tbe electroroj-ogiaph 
fa an electronic device b) means of 
the electrical ^■o}tBges generated bv 
activity can be seen, beard, photographed 
and recorded (Table 2) There are 
methods that can be uied to 'piii °p » 
voltage* from the muscle being stndie d It 
can be done by means of sldn surface «« 
trodes, one lurlace and one monopolar to* 
tramusculnr needlo by the use of two 
muscular needle* or by means of s 
or double ccatial (concentric) 

Needle electrode* are the most sensithe ano 
reliable. After being amplified these volt*^ 
are converted to visible wave forms ^ * 
cathode ray oscilloscope and into sound by 
iTjeaa* of a loud speaJeor For pemianeot rec 
ords, the wave form on tbe osdBoscope » 
photographed and also recorded on a mag* 
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rBryiT*»cY »otr«Dpii<Mr«»D 

0 Silmt 


30 prr "Shifp rumUc” 

30p<^KTm>d “Clicking 
not rtmitint 


Brtkrrrcnnlrr for fntiiTT plAX’ljatl. TIk' rlrt 
trcm-Dpraplj i< of prraltnl \-alt«r In tlrmon 
jtnhop kntons of Irm-rr motor nnirrmt. 

Nuiim hptn ttf ttoHot tjnll polmtlaU ore 
ttPB cm elpctn*mt>pTaphlc rx rmlnatlon, llir 
hpe of potmlbl iff^XTiKlInR on 11 h* tmint- 
■HDcabr condiifom al lltr lirm of cxamlna 
tro (np A) Thrrc arc man) mmnal v tria 
ttas In ihc »o-«JIal diarJctrristlc p<Km 
tbli obvTVTtJ iliirinR tmte Klcctromvo- 
paphic ewnlnallon of a rvormal muscle at 
rest rrs-ralj r>o drmonstraljU clocirical po- 
tertial, iIktc UrtnR an urkliNltiflKnl lw>-rlcc 
trie base line icm on the awl 

b rtferml to ai rlcctmm)'tijaiip1iic alienee 
A normal cojitraclInR mmdc 
P’^dwrej rather charactrrtAtfc motor imil no* 
(Hg, 4D) It MU \k notod tlml 
l^lK’c phaier Ixith proerdp and fol 
knrihe Urge chamctcriitlc ncgatK-c pha«i. 

Approdmatdj tM-o mtcIj after a nerve or 
ro* has been severed or scvttcIv in 
jponlaneoiu dcTKTvatkm fibrillation 
(Fig, 4C) and denervation penitivr 
{ng.4D) appear e^vn thej<igl» the 
“*®ae fa it rest Tlic demervatlejn fibrilbliem 


L 







^^^orliOTnyottnnJiic wtw fornn. A, I 
rea iho^lng ctgctro o]yi > sim hlc cic 
*‘*t r rw«W cn voluo 

«w £rr^ r5®^***^ fibriJlabon po 

n njtucie (lower nwtor o« 

tuj Irten . d«iCTV«tloo poattivo po 

F muKle (Wjw« roottx oev 

P®to*kk . or highly polyphaslc motor 

rr— J vAmtary effort from a ircrnUj 
• ^ Ibgh frequency poteotijili i 

I*beot havtug myotoolx 


peilmiLilv are i>f extremeU iliort duration 
iiaviiig an initial posliKt pKave Immcdlalcl) 
folhnvtnl In an almost equal negative phase 
The tIerKTvntion positive potentials Jhivv an 
tnitbl posItKc pliasc liaving a rapid rise and 
a long ner^ilivv pliasc of rtlativcl) Icnv ampll 
tilth l>nHr\*nlinn fibrillation potentials and 
thiHTvatiun ptisitivc potentials arc contlnn 
oils av long as llie musdc Is not complclcl) 
fibnisetl or degenerated or until It becomes 
rniiiHTvatrtl TlieTOJ potentials do not occur 
m iipprr motor neuron lesions, 

\\ ben a nerve Is degenerating or regener 
flting. csmplrx or liigliK poljpltaslc motor 
unit potentials arc fn.'quentl) seen on dee 
tromviigrophlc esaminations during volun 
tan effort ( Hg 4E) These potentials have 
man) positIvT an<l negaUvo phases 
Dnrinc ilectrDm)'ogmphlc cuunination of 
mvutonit miucles there is a rapid discharge 
of vcT) high frequenc) potentials Immedi 
oUK after insertion of the needle electrode 
(Fig. -tF) Tlie sound of these potcnUals 
tnx'T tin loud sjicabcT has been compared 
with the sound of a dMng airplane 
In spinal lesions resulting in faulty Inner 
vutlon as for example In progressive musde 
atropli) and chronic poIIotnvTbtis fasckula 
lion potentials ore frequently seen on dec 
trcmvographic cxamitiatlon Thoo axe spon 
tancoui, Im^oluntar) complex or highly 
pol)phaiic potentials, 

Elcctromvography Is on excellent aid In 
localizing Uh> level of a lesion which Is 
producing nerve root pressiu-e, such as those 
that mav bo ossodaled with herniated nn 
dciii pulposui, vertebral fractures, arthritic 
spun, vascular anomalies and tumors. The 
technique for localizing the level of the le- 
ilon consists in exploring the musdes which 
derive their innervation above, at and bdow 
the siiii)ected level The musdes innervated 
by the invoh'ed nerve root will show degen 
emtlon fibrillation potentials on electromyo- 
gniphlo examination. This examination Is not 
conduslvo from the negatfa-o oiivect until at 
least two to three weola have ^psed since 
the onset of symptoms Uie many dlagnostlo 
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procedures, electrQn]>'Ograph> murt bo cor 
related with the ctaopl^e dfeical picturo 

H'heo a dual beam cfltbode-ni\ tube ti 
U5ed in ibe eieclrDcn>’ogrflph, action poten- 
tUli of reciprocal fimW\'atlon of the agoairt 
and aotagooht oiumIcs can be rtudled xtmu) 
tanecauly Thli can be of definite aid In the 
exMCt rtud) of kinesiology In difficult prob- 
Irmi of neurtflrmjcnUr re-education, die pa 
tient can undciTtand and co^jperate better 
when be is able to see or hw the acOoo 
potentials produced while attempting to coo 
tract his rauscles. The degree of moscle re- 
laiatiOD esm also be estabmbed. 

With the aid of the electroray-ograph, con- 
duction \'eIocih of a nerve can be measured, 
augmenting too neurophysiologfc studies 
beipfnl in the diacnosis undentandlng 
cf neuromuscular djicrdcri. 

Electriol Skin Resistance Aleasurnoenu. 
To further aid in the diagnorls of certain 
neurologic coodltions, electrical sldn resist 
ance nseasurctoents can be of practical akL 
rbe resistairce of the body to sWlI amounts 
of direct corrent Is almost entifely by the 
ihxL Stdn resistance, which depends upon 
tbe syTDPatbetic tonenition, decreases nith 
sweat gumd activ'ity and increases ubeo tbe 
r^ceat glands are tnactive- tbtis denervation 
increases tldn retistance 

Nonnally in areas of tbe body where there 
is an abusdant supph. of sweat disds as In 
the oral regtoo of tbe face, to ^ palms of 
tbe bands, soles of tbe feet and the ax 
SUc, tbe electrical resistance is low In other 
areas and in scar tissue tire electrical resist 
ance fs high. In testing electrazaJ skin re 
sistance the resistance the sldn to a small 
arnount of direct current (nraiimura 50 mh 
doamperes) is measured. Tbe deep tissues 
of the body are good conductors while the 
fl-frt is a poor coDdnetar cf electricity The 
surface of tbe skin supplied by tbe sympa 
tbetic fibers and tbe sensory fibers is ahnost 
Ideoticsd. 

Tbe Irtstrument for roeasuring skin resist 
ance censists essentiany of a microamioettr 
(0 to 100 mioroamperes ) dry cell batteriea 
tbe necessary resittances and r\rttdres and 
ta-o electrodes. One electrode is attached to 
the lobe of the ear while the other which 
is the exploring oire, is mcn*ed cn-er the sfcfo 


loB. Ttw b^v 

^ faton fa 10 th= potat 


the sympathetic flben {ofn tbe nmt, as 
foilmving posterior rhizotomy then? ah) he 
DU change in the electrical sldn reslrtuce 
even tboufdi Gkuc b loss of sensatitai. For 
example in a herniated irncfeuj puJposas 
between L5 and SI there may be sensory 
changes c or resp on ding to the root distrilpu- 
tioo with no change in cJectricaJ jtio resisf 
OTK* Further a leskm of the sciatic nerre 
in tbe thigh wmtld result in seosoiy loss oitt 
the nerve distribntkra together with ■ 
marked increase in electrical sldn resirtmee 
over the correspooding area. 

StVEATlNC BATTERN TESTS 

The sldn eien with kai of sweating (an- 
hidrosis ) coiTtspODds very dosely to the area 
of sensory kiss which accompanies petipbenl 
nerv'e in{iulei, since tbe sl^ area supphed 
by the sympathetic nenr fibers corrcqwndj 
in the main to the area supplied by the 
horoologoia sensory fibers. Suoaltag pattern 
tests should not be substituted for careful 
sensory esaminatiom. 

Sweeting pattern allrratiocis can be denjan- 
strated by colorimetric changes ailng any rf 
the followlns techofajpes. 

Surth lotfusc TesL The area to be tested 
is first painted with aqueous iodine solntioo 
and after drying is unlfoemly dosted with 


5virut3x>q area 



Fitvt 5 S we attn t petteni aftef 

co uimo a p*rii«l aen-e of tbe itpU W- 





wTH-dfml vUrdi Ultrrmrr kHT.iHnc octi»« 
t Uop-bUd o)lnT will rcMjU Ihc »1o nrra% 
mnain>k^rtlf 

0)bah (Ji!oiI<Ip Tot A Mtnntoi ci»l»aU 
cUtirtJf jolulimi In D 5 ptT rmt nlcnlnt\ K 
jairrtcd o\ct ihc >llii nrra to \tutUrtl Tlir 
orauhtTo twcatinp ncctm ^^^U Hwitpo fttwn 
War to n>L 

Qoin[«rio thr Tot TIip arm to Ih* 
trttfd h unlfnnnU cinTjrt^ ihr ptWi 
liffcd mldMhpnv t!\r SviTaUoR Vl-{II 
djDijy the culoT to n tlrcp ptirjilr thrrrln 
ooUiniDp the palirm 


la *Il of ihp tlircr tol^, iIh* patlmt h urtn 
Ifried (n dn heal or plactxl Jn n v\-arm nwno 
B order to bducp tMTalfoR. TIk* smvAtlnR 
tottnn $ans can l>r nliotopmphot or IracrtS 
w permanent rrcorut to nhl In rvihutlnR 
m rrctntTV Fljtnrr 5 ilxmi lire iwrathtR 
pjttcm foUowim; a «nTTP »W11 froRmovt 
faM lo the ct»nmon nmmral THTa-r of Uir 
njirfleji. 


«WT TUtRAPt CniCTtMOTIIERSm 
T^'aIiwofhcat,uhl«h It frtt]uont|\ titcd 
^ °*h<T DKTuurrs In ihp Irratmpnt oJ 
^nrt Uto, hat bom VitII otat)Hchr<l WnKTi 
"“^od tad tudlckjutl) utrd Itoat It rt 
valuabli* for both local and iMtonlc 
*uch ar tmpfift’fnp blood and l\Tnph 
hi rcHcrtdnp pain, for its licnrflclal 
“^fn faiflanimatnrv condftlortt tind for Its 
effect Vltkl Ireat applied to short 
^ structures for apprmlnulcb tbtrt> 
•^les prior to and diirinp the rtrctdiloR 
^^‘WractuTca u-fll greatU facilitate this 
rfocfdnre 


ctm for short neriitds is 
n Jl contralndlcBled ami uanpcrwi* 
tni form should be used with ct 
or not at aU ot'cf arrat %rtUi 
ictaaHon or over cslremltles wdlb 
circulatioa as In pcripbeml \as 
U further coobnlndlcolcd 
awas> In hcmcjrrliaglc dis 
imiaUy fn very acute traumatic 


iettino-,/ '■arletJci of apparatus foe 

ia*ia K-nZ^ classified into thw 

Wa orternal heat applicators radiant 
and diatherm) apporahu 
Ktm j Appllcatort. WItli those 

hoif ®PPhcfltori, beat b applied to the 
^ water Iwttles, hot 
chcmicnl padi 
I'srm k„,u "X^o'hcinpcuHc apparatus 

boths)^ cabinets and otbei 


cinders wherein lurtlccl air h used TIktso 
pnnUle n simple Init lupcrndal t>pc of heat 
lor tire paraffin Iwth a mlrlnrc of se\en 
parts of paraffin and om part of paraffin oil 
K lientcd to apprmimntcl) I2fi h ami Into 
this the hand or foot Is Immersed for thirty 
to forts fixe minutes \\fiicn a slrouUlcr neck 
Of Im<4. Is to 1)0 treated IIk: paraffin can be 
painted on the part with n Imnb Tlic paraf 
fin ctulloR can l)o kept In place for several 
Itotifs fherehN malntalniog h>7>cTcmla 
IhilrotlKTap) Is eslrrmelv \*nhablc few 
Itmt ftppllcalion and In nddlllon, because of 
tlie lHi«\-anl rffect of water tlic patient can 
oriUrK eccfdse the nrtrcmll> e\*cn with 
minimal muscular strength thcrchj cmliano 
lt»R fiuMrilou In the presence of ulcers and 
woiindi a bland llnijld soap or mlkl deter 
gent sltould 1)0 ilmvl) drippetl into or odded 
directly to ll»e coutimmlU changing water 
for Iwrih ciraming and l)acterioslallc effects 
tFig.fll Following liydroll)erap> the nrtsa 
slmukl l»c carefufiy dried with warm air b) 
means of the ordinary hair dr\CT This U 
loIloxxTii In local ultraviolet radbtion to tl>c 
ulciT or vvnauxl 

Contrast baths, vvlKrrcbj the cartrcmlty is 
altmvateb Immersed In warm (105* F ) and 
cold (C5 F ) water for short pcriodt, ma> 
okl circwlatkm and decrease pain 
With iIk* trccpHon of artificial fcn'cr Iher 
•p% and ollttT situatlom In whldi the cuHxc 
b^> is exposed to heal, treatments should 
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mpnPy be given for prolonged perfodi tm 
end time* each uring \'erv mild heat 

Radiant Heat denemton. The»o type* of 
generator* permit the application of dry heat 
wthout direct contact b^veen the wurco of 
heat and the bod) and produce tlsiue hcot 
tocne^vhat deeper than that produced by ex 
temal heat applicalon. Radiant beat gen 
erator* comirt electric Incnndeacent lamp* 
(tnngiten or carbon filaments) or roijtance 
coils frequently mounted in a parabolic re 
fleeter for local applicodon. \\1>en the speo- 
traJ band of the radiation being generated 
a tavdslble, the device is known as an in 
frared generator The hentlng unit can also 
be mounted In a frame or bood and such 
generator* are known as light cradle* or 
Eaten 

Diatbcrmy Apparatus. B> this method> 
known as medical diathermy the beating 
effect re»ults from the re*i*tanco of the ll»- 
nie* of the body to the ponage of high- 
frequency currents, Tho frequende* of the 
currents used are ruffldendy high so that 
nerve* and muscle* arc not stimulated. The 
Intensity of current Is below that which 
would destr o y or Impair ticne function. 
Diathermy Is applied locally b\ bvo meth 
ods short wdvt diathens> nith an eiectilc 
field using air space nr Insulated electrodes 
or cuffs or a cable or drum operutlnc at a 
frequency of 27 12 megacN-cle* (wave length 
of 11 6 meters) and microwavei using a 
reflector type of applicator tbo frequeiKy 
bdng 2400 to 2500 megaev-des (unve length 
of approiiiTialely 12 cm ) Diathermy pro- 
dnc« tb© deepest bent penetration of tissue. 


COLD THERAPt AND HtrOTHERMU 
Prompt application of cold in acute strains, 
jprains ana fracture*, for perhaps the first 
twelve to twenty four hour* after injury 1* 
usually indicated as It not only diniliil*he» 
pa<n out also bemonbage and exudation, 
consequently there is less swelling. Th© low 
ering of bo^ teiu pej atures to about 60 F 
has been reixirted to relieve pofn in gen 
cralixed metastatic cardnoma. Cold has also 
been used locally over an ext re m ity to re 
lleve pain aial to diminish drculation and 
metabolism following an embolism when tbo 
patients condition preclude* immediate sur 
It further aids In controlling toxemia 
^ pain in extensive gangren e of an ex 
tremlty while awaiting the opportune time 

and site for ampctatioc. 

GtECTiilliBi hypothtiml. (Imvgrljig of 

body imiprodme) ^hlch loulB ta . Anring 

ph^Joglc proceMM 1, mod in con 


junction with tome c*rdiova*cular torglal 
procedure*, blood vessel grafting and Dcan>- 
surglcal operations. 

THERAPEUTIC EXERaSE 

Thernpeutic cierci*c* are an extremely im- 
portant phase of phyrical medldoe and re 
habllllation and, Jf properly prescribed tod 
administered, are rarely contraindicated. Ex 
erdse* should be spedfloaHy presoibed sod 
instituted only by those having a tbcffoogli 
knoxvledge of functional anatomy the exfat 
tog pathologic aJodltioo* and the phywlogk; 
effects of the exendse*. Movement I* a 
ologic procedure while prolonged or in- 
ludidous rc*t is unpbyriologic and de 
nilltating. Exerefae ai^ In impTmtog and 
maintaining proper functioning of the car 
dlox-oscular resptoatosx musexj^ and nerr 
ous systems Prolonged bed rest often results 
to 0 negative nitrogen balance and other 
metabolic change* associated ulth slgn^ 
cant loss of caJdum, phosphorus and pota*- 
sium. Further musde strength and wt*i 
capacity as well as the ability to perfonn 
speed and coordinatJon tests, are dlmtafa bed, 
xrfalle patient iTritabllih is tocreased. 

Jn the care of the ski:, a scientific ha kirx e 
hefvxwn octivtt} asd rat must be esUb- 
Usbed No fixed rules can be instituted, the 
crlleria being the general over aD conditkatf 
and the spedfic exercise needs of the patient 
Preliminary mild warming of the Iw) cr 
the parti to be exercised, max enhance te* 
thfty 

Exered se s, especially those associated with 
poatxif© training. cxmWting fault\ body 
chanic* and ambulation are best perfonned 
to front of a full length miircr 

There are four type* of exercise* aethe 
eierdse active astfative e x erdse, active re- 
sistive aerdse end passive exercise. 

Active Excrene. Active exercise Is ihol 
produced by the patients xxiluntaiy contrac 
tioD of muscle* without anv external ‘dd, fa 
often referred to q* 'free exerdse and 
•honld bo instituted whenever possible as R 
increases blood floxv and muscle siren gtbAU 
typo* of exerxrf*o should bo performed slowly 
and rhythmically without any 
roent* through as full a range as possible 
This Is espedally true xrhen stretching cc®* 
tractures. Exercise* ibouid never be 
formed to the point of exhaustion 

In instance* of marked muscular xveakneft 
It may be necetsary to poritloo the ^ 
bo ex er d sed so as to decrease the affect « 
gravity *o the patf^t con inititote hfa 
active moveroeuL This con also be accotrh 
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rWtrtl b> snpp^tfllnk thr p.Ht <m n jWM 
dcml hcun\ tv «m a IkukI ulikli mmcn 
frvt^ rn lull IvjtJnc cjMm nr In ntrms 
ii nnponkm jlincv Tltr rfTrrl nf gin\Ht\ can 
ilyi W otilbnl ti» ntmmirnt If ocllxr 
pjsfmml Is iJill linpnssrtjlc kt nrctmiplkli 
msUncT In ihr mm-rmcnt mttsi lx* j:i\»n 
iMs b tlr^tauIrO o\ adivr nssIslKr rxrrdw' 
IvTCcIric tmisclr crmlrattlnn s«rmrtln»tn 
(Jrtiputnl a% rnnsclr srlUnp <tr sialic r\rr 
CBf h actnmplislH^l vdlltnnl an\ rlunco In 

Buylr Imcth atwl l\ rmplmTtl whni tlir 


^ cannol Ir nHnol Itrcausc nf n cast 
ifinrf nr ImKr \lp<innis luimiirir omlrai 
bax srffl help to pirsmt err <1rla\ ntntplis 
ad mahrtaln rimiUHon Mcncirmil In an 
krrofsrd rslrrmllN cm lx fntpmjlK m 
liacTd h\ the ihnullannnis acllsr tcsIsIIst 
fVTdsrt of tin? opposite rxirrmlls 
Eurnsrt for anrrctfnR nml Imprmlnc 
fahy pcBloTC and IxkIj rrM'chanics as u« 11 
nfw enhancing rcsplralnr) mmtTTHtits. nrr 
todkalrtl ParallH Kirs lust 
^ed to be fndlsprmalile in (rainlriR the 
‘^bW pcTKm Midi as iIh* lirmiplcftlc 
pJ^pVpic, imputes, ami artlrritic to staml 
“we ukI aralniljlp In addlliini tlirs arc 
«fc anti rflcsrthc 

SdnrtlBc rrlaxalbin rserdsrs Imlli local 
j^gwral, ire frts|uciill\ an Imporlant 
actls1t> pfopram to old In lin 
function and RnitTal \stI1 


AisImIsc IKrrcise Acthr assistlso 
fa the patients \-olonlar> mos-cment 
uy ertmul assistance os from Uic 



pin ski in tw llH’rapIst or ihrtniRli tltc use nf 
]niilr\s mill ssrlRhii Tills type of eserdse Is 
oflni tnnplmrtl sslirn llie pallnili miisctilar 
struiRlii Is liisiiffidnil to satisfndnril) mos-c 
till lurl and also to Increase ranRc of Joint 
motion s\ Ikti Ilmllatlon rm\ Iw tine to muscle 
sliorfitiini^ ctnilradiires adhesions and otlwr 
joint clunRe In such comlltlons os rlMnimatlc 
tllsrise neiiroloRlc disonlers nnd ortlmpctHc 
f oiKhtions 

In tin DeljwTne technique of progrcisls'c 
load tist/sf/ir rxerdses the load assists the 
nimrment of tlie part of the l)od> with 
Mimi modific ilJinis Tlie minimum amount of 
liud assistance llte muscles ncctl to perform 
ten rept titlous (ten repetitions minimum 
Inatl) IS di termhictl Wllli tlie 6nt ten 
ii'petitnnis list an assistisc load equal to 
Issitt tlie ten repetitions minimum uilh Uic 
stcoih! ten repetitions use one and one half 
limes the ten repdltlons-mlnlmum load and 
with till thlnl ten rrpctltlom use ten rcpctl 
lions minimum hxsd. FiRurc 7o shosst load 
asMstise exircises to desclop the cHxJss 
fltAor mnsdes 

\ciUc Rrsistiic Dterdsc Adho rcsisll\*e 
eserdse is used to old further In the dcs'clop* 
ment of muscle streuRth bs gKing rcitstaneo 
to the mos-rment To produce maximum h> 
pertniphx ami strrnRlh of tl>c museks, pro- 
p«sKe n-slstisc excrciio is Initiated, \Ius 
clos coiitratHnR repcatedK with rdatkTls 
fess rrpetltunis oRnInst hoan rcitstaricc will 
Incrrost In ibc and strenRtK In contrast to a 
muscle contradInR opalnst liRht reslslanco 
for numermis rcpctltlOTiJ which will Increase 
its endurance uith \‘cr> little change in 
strength UsualK It is dcstmhlo to first im 
prose strength and later endumnee 

DeLonnei technique of progressis-c load 
rrsiritve eserdse (the load rtaiiti the nwe- 
ment of the p.irt of tlio l)od> ) is in general, 
os follows Determine the maximum load 
tliat enn be lifted for ten repetitions (ten 
repetitions rruudmum) Three sets of exer 
ciscs each set consisting of ten repetitions, 
ore performed once dally four to fis-c times 
each week. All resistances are based on ten 
rcrix^Hons maslmum load The flirt ten repe- 
titions are done with ooc-half of the ten 
repeliUonj maximum load the second t»m 
repetitions with three-fourths of this load and 
the last ten svith ten rcpetltions-maxfmum 
load Figure 7b shows load resistive eier 
dies to develop the eibcnv flexor musdei. 
With the “Oxford technique," the DeLorme 
procedure is modified so tl^t the load Is 
decreased %vlth each ten repetitfons-maxi 
mum 
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There appean to be evidence that a /esser 
nomber of repetitions agalnit maximum re 
fistanco Is siilBdoDt to secure maximum 
strength Thli i* certainly true after maTl 
mum itrength has been reached, for in order 
to maintain maximum ft fa only nocesaary 
to secure one or ttvo repetitionj with mad 
mum resistance three to four times eoch 
week. However It fa important that during 
exercise the part be moved ilowfy and 
rhythmically through the maximum piasiblo 
range and that each contraction be held for 
five seconds before relaxing 

Active resistive exerefao fa often employed 
to stretch a ihorteoed agonist muscle when 
opposed by a %veakeiied antagonist For ox 
ample, the flexor muscles of the elbo\% may 
bo shortened in the presence of weak elbou 
extensors. Active reristfao exercises of the 
extensor group wDl not only aid in stretching 
the shortened flexors but strengthen the 
weakened extensors. 

Passlre Exerdse. Passive c.xercfao somo* 
tiroes referred to as relaxed movement, fa 
done entirefy b> the physician or therapist 
or through the application of orternal force 
The part being exercised must 1» properl) 
jnpportcd and relaxed. The main theropcotlc 
vame in passive exerefao fa for the main 
teoance of range of foint motion by prevent 
Ing adbetioos, contractures and /otat fira 
tion. For example, in peripheral oer^’e in/ory 
with paralysis, normal joint motion fa m^n 
tained thrOTgh passive exercise while nerve 
regeneration fa taking place This is of tre- 
meudotu import aDce for without this typo 
of movement, fixed joints >vith inu of func- 
tion win result even though the nerve cventu 
ally may regenerate In contrast to active 
exerefae, passive exercise pioduces little 
change in blood flow or muscle Strength- 

Portable Policy Apparatus. To aid the 
patient in improving the function of the 
upper extremity and shoulder a portable 
overhead pulley apparatus fa helpful (Fig, 
8) The horixontal member fa notched so 
that puBoy positions can be adjosted to se- 
cure the most favorable direction of pull 
The baseboard, which has metal glides at 
tacbed to the undersurface for ease in mov 
ing, fa largo so that ft will bold a wheel 
chair ordinary chair or stool, giving stability 
to the apparatus. This aerdso arrangement 
perralti the patient to institute cH forms of 
aercUes in hmctional impelrTnent of upper 
extremities as seen in neurologic condfOmis, 
vnrious types of rheumatic disease and or 

lual grip »t Ac «iid o( thr ropB. 



F/gvrt 8 A pombfc ovniiead puIVy tpouaw 
wflh sdjustablo poDry poriHoni befng d*^ by ■ pa- 
tlcut with i fa tu bonlpansfa to imp rove fuDetiai of Che 
upper atreoiltx 

1)0 wears a gJo>'e which fa then strapped to 
hold the fingen in position on the 
Neumnoacnltr Re^uauoou Thii fa an* 
other useful technique to enhance fuDCtfoa. 
The patient repeatedly atiempti to cootrart 
musoes, thereby aiding In the estflhffahmert 
of voluntary roovement patierns for purpose- 
ful movemCDti. These are at fin* slrapJe in 
pattern and gradually pr ogress to more com- 
plex ones For example, mkuving a mosde 
transplant the individuj throng this type 
of training may learn to nse the rnttsde as 
an extensor instead of a flexor as It was for 
mcrfy used Frequently by produciDg a coo- 
traction of a muscle by electrical stimulation 
at the same moment that the individual ^ 
tempts to contract the muscle volunti^ 
neuromuscular re-edneatfon fa fadlltafea. 
The use (rf tonic reflexes to facf lftate v nluD- 
tary movement of an involved extrem^ ta 
an upper motor neuron lesion sboold be 
fried. 


?klASaAGE 

Massage ^vlth its various techniques fa ^ 
sentiaBy manii>alaticin of the body Lfasu^ 
usually \vith the Kandi, and at times ^ 
means of a roecbanlcal vibrator Even iheo^ 
this technique has been used since 
times, its sdentiffc value for i pcrea^ g^tir 
eolation as compared to beat exercise, elec- 
trical stfmnlatioii and ^ Tlcal mean* 
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b rtlbcT Ifmltrd IN 

tbuogh the UWnC «m t*f Iwtuls" nin\ in 
wme lnst3t«T' luvf a dcRnllc tUrraivntUc 
nlw Tbcfc H a rrlnxinK »vr mhH 

b\e effect fnmi mikl thrx inivdiciil n»a< 
HgeorroM xflmtlnn as ncctmtplUlirtl \xHh 
I mcdunical xiUratitr 

Grcobtlnn in an cxlrrmlt) N mlmnml to 
iBocfa prcjlcT drpjrr « 1 kti ocllxr rxrtdvr 
of 1 port can l>c imtltuloxl th,»n ulirn mav 
nse b uwL In pjtimtx xxilh fLiedd pamlx-xh 
rf the citrrmlH« it ix nrer^jn In rmplm 
a rigorous fnrccfnl deep kiiradinR masxaRr 
iaorJa to produce fl jipnificant Ijurtravc in 
blood flow This is o traimvitlc pr«>crslnrc an*l 
lu} remit tn mascie hnnifTrliaRe arxl r\mt»i 
iDvfibmds. Under tlfCNT dratmstJiKTs mihl 
beat, passhr merdse and rlrslrical stimn 
btfcm of the paral\ 7 csl mnsch-> vs«nil<l imt 
col) cnkmcc the drcidalfnn nml rdanl iJir 
dcsekipmcnt of crmlradiirt^ Init also main 
tjio passhT Wnl ranm <if inotlcm 

XUssage siionld r>ol Itr si^csl In sVjn «l|s 
«*o, la the presence of !>cnip> or rrulicnant 
C^whi, In oaitc pWclrftls or tliromhmls 
werfafiamed joinU or In am InfUmnutorv 
of Uk> jldn or sindcH)^«K itiatc* 

tttret 


ire ursTTsd teduilqurt usnalU cm 
ia nussage namd> tuprrficial and 
wepitrolingort^eurasr kiJC-Hllnc or com- 
P®*ioo timsagc also lownsTi as ps-lrlssjEC 
iridicRj nitMge ind pcrcv»vkw or tapsitc 
taent mastage. 

Sopcrficlal and Dcq» Stroking' Supcrfidal 
b frcquctxll) used for Its scdatls'C 
ao the patient It coosliU of slos' 
**i. roiooth, rii)-tlimic nwnxmcnlj ssitli light 
P^J*nre, ujuiH) In i centripetal TTUUmCT 
. r*™ b) be marsoRod Is lultricati*d until 
P^der mloenil oil cocoa bsittcr or 
IVep ttroWng is jtmflar mcept that 
vy prejjurc is us<^ In the rrKnnrmcnts of 
^baods. Superficffll or modcratcK d<Tp 
u Careful}) applied may l>e Indicated 
has’Ing painful condition* fuch oi 
dlset^ orthopedic coi^ltkm* 
neurologic dissert 
or Coraprasion Massage. 
L ^ ^^presrion mimago U occom 
rowing « squecziDC the muide* 
hues cr tmd the unacrlying rtruc- 

licb# hands, the movcmeoti 

follJDg or drcnlar movement, fol 
^tteni of the largo muscle groups 
In a rentiiprtal dirtctloi Ft^ 
itroldng are 


. — -aaujiucOUJty 

Pricaon 


massage is 


ihoH with or lictv'Tcn the Ups of llic fingers 
in n small drcnlar or lifting movement with 
sml tlic use of an) lubricant on llic skin 
to tlie slmVlng and kneading t>TX 
of massage there Is no movement lictUTcn 
the Gngm otkI the skin ulicn friction mos' 
sage is iisetl Tlic skin h cairsesl to mos'c 
mertljs underldng tissues thcrcli) olding In 
loosening scars pml adhesions 

1 ctciis'inn Massage Percussion massage 
ulildi is rarclv used consists of lapping, cup' 
ping lucking or licating mos-cments done 
«^lll tl»r fingers palms or esiges of tlic hands. 

tSMSTUE VND SELF HELP DEMCES 

In onler for some disabled IntlMduals to 
periorm « If-care acIKdtIes assistis’c and self 
iwdpsimlcs^ splints braces and crutclics are 
neesled Tlien ore niuneroiis excellent de- 
sires tiul serve mans useful purposes These 
help In pTvrtivtlng weakened muscles in pic- 
vtmling and correcting csjnlraduTCS and de 
i<rtTniihn In bolding part of the bodj tn 
n Ivettif fvmcthmlng position and permitting 
v«ihinlarv nvnxment of the ncmparalvTcd 
miiNsIcs whlU aiding in the mmement of the 
p.»ral\7ed muscles For example tn a radial 
nerss inpirs the assistive dvnamic spUnl 
(Fig 9) Inilds the vvrist and the metacar 
poplulangtal Joints In o functlcmal position 
l>v means of clastic cr springs and vet per 
mits the patient to fire the finger* Qod wrist 
voluntariiv in order to grasp Ujxm rdaxa 
thm of the flesor muscles the device will 
bring (Ik* fingers and vvrist back to the nru 
Iml or txieTrtled position reads for the next 
gmsplng movement 

In coodlUom in which for all praertfeal pur 
powt there ore no voluntai) mcn'cmenU fa 
live hands following a cervical cord or brain 
lesion or In the chronic ank-vlosing type of 
arthritis, a simple asslstK'e iplfat can be 
caslU fabneated of plastic or metal that is 
placed over the palm of the hand and held 



Eloatic bond 


Ftgur* 8 Dynaroic ipUut for ndul nerve ponl- 
y*ti. The tpriug wire boldi the wrist and roetcor 
pophalanjenl fofnts tn messkm while the bond 

nuttfO&iss the thumb in edaiskici utd abdoetkm. 
This type of splint permlo the pttknt to petfonn 
mmWTOuj hand octivltfa*. 
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Flfim 10 Aic&trve tfntce fw /luxtnaolen haod. A pLutic piate ii Wd ba tbe pain by m rftJtfc 
Nuromwi dvUf.btBi' md tntm.tungc«bl« uUsifli can bo nucrted talo the bcJlTw bfurd enaWift* the patlrat 
to perform ituny aelf-carr acsfvfttei. 


io place \viLh an elajtic or leather rtrap (Fig 
10) Thl» bajfc device can be fitted with a 
detachable foA, ipooo pencil, hmsh, safety 
or electric razor and numeroiu other dn ll\ 
uaed Itenu If the iDdjvidual cannot grasp 
eomrietel) in order to bold objects, then a 
stm^ assistive hand device con Ik febri 
cat^ coDslstlog of a Urge hollow pUx^ 
handle Nvith detachable mterchangeable 
utemlli such os a comb, brush, fori, spoon, 
loothbriuh, razor and small tools The size of 
the handle will be ^rmed b> the patients 
fuiKiiaii ajfd con be decreased as the pj 
dents grasp improves. A combioatloo knife 
fori eating uteiwl] is a\’ailable for those who 
must eat with aoe hand, such as hemJpIegfcs, 
certain amputees and others. This desice per 
mits the person to cut and then bring the 
food to his mouth using ooi) <s>e hood 

Recentl\ hand roovtng devices have been 
developed which ore operated by wrist mo- 
tion, shaulder-cootmlled cables or motors 
Simple asslitive devices are casth designed 
to enable the seriotaly disabled person to 
ripe use a telephone, wall and perfonn 
many coordinated activities without rvhida 
he would be quite helpless and dependent 
upon others for assistaoct. 

Training In the correct use of properl> 
fitting ontebes (fnIHeii|th and forearm 

type) canes, braces and wheel chairs further 

aids in the perfannance of many self-care 
and dally living actfvitfes. Braces help in 
mpportinc body weight, in the pr^«op 
and correction of cccotractnies and defonni 


ties and in controlling ahoormal nKnejnenti. 
Since the majority of pawns who wear 
braces also require cnitcbcf In order to am- 
bulate It b cTtremely nett as aiy that proper 
gait training be insbtnted. 

Galt training either ultbin or outside the 
parallel ban, b best accomplished in hoot 
of a full length rnirror In lnl» wav the pa- 
Uent can observe hb Jocomotioo and porture 
and thereb>' atteropt to conect any fauhy 
bod> mechanics. 

Crutch Atnhulation. For successful crutth 
ambulation the foDmring factors must be 
carefuDy considered 

1 The des-elopment of functloo ^ 
muscles necessarv for arabolating with 
crutches. 

2. Selection of the proper type 
oranentj of tbe crutches, such as the wood^ 
full length crutches (Figure lit) ^ 
meta) forearm (Canadian) esutebes (Fig 
ure lib) 

3. The selection and training in tiw 
suited autch gaits. Muti dopendi 
disability and the general over-ell meow 
coDditlon of tbe patient and one mtiri w 
realistic in selecting those who jhtwk* ^ 
taught crutch ambulatiotL The 
pcj^ture may be beyond the patieolf 

cal and mental abflftles ana 

with scene patients tbe of thej^f 

must be supported by tbe 

and npper estieniities The fiestas w 

should^ move the crutches fcaward, 

e tteiisois of the dbtnvs and wrists pennn 
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nil 


rafabcof thr l*xU frnm tl>r fl<tirr IIh iIhmiI 
drr ptrdlc HqvtnMin bikI (liTwiiwnrd nTtalm^ 

jnppfft thr IkuK uIkti il nl'rtl fnrm tlir 
fioT tfxl Iho »*( Ihr flnccn ^tn\p 

the KmJ prip <m tlio milclu 
Tbc tboiAur pnrtiitn of thr cnitcli 
bectnrml with a nxllb p-iil widir 

tbe rod Im a brpr 1 fnd> tliamrlrr mic« 
bun tip In prnmt jlippinc 
\ ibnplc mrllHsl few mca^^tr^nt• f(»r Itmp 
a uicfj rt h In lia\c tlir mtlmt <npir>o and 
rwr thf fnmi llir anlrrifrr fold nl 

axiQa (o the fool ami add 2 incliro 
TTie hand prfp fi m plarrtl tlul llir rlltowN 
rr Sard at 30 deprerv 
Prior to ilk* uve of cnitdvro ihn putiml 
ihoold nujlCT the fmllcatrtl jl.rit In panllel 
bin \j part nf cruldi amlndatlon (raininit 
the patlrot must fint l>e taiiclit to lulancr 
md jhUi hb wridtU prrfrrahlj uhlle lUml 
fay icaimt a wall. TIk* l>*>d\ wHchl tnlt'n 
■nmK on the har>di thr rlltmx*^ IwriuR 
jfchtt) fined ami tin* dimddm down Tlir 
otichn rotnt clear live avfllje AmlMilatioii 
"wW be tatiplit on Inrl ffnximl fndmro 
twbs and itatn when fea<nil< In tlunr pa 
t\ whom non vvcichl Itearinq <if <n>e 
b fndicatnl lltc ihoe on the op- 
P«iJf nlnviH} thonid f*t bo/?? «p appmr/ 
Hop inches 

of crotch saH< and thrfr ^etpmKtw 
L F(^ Point Mtmuli Cnitdi Gail riftld 
left foot left cnitch and riclit foot 
- T»-o-I\)int Ahmutc Crutdi Galt rlRh* 


S.4.Rcsilicrtt / / 

^ axilla pad / ' 



b 

Vk,W >.il , ■jnbulflUon. ■, FqTI le 

Pfcii, enrtchej havuig rc*fli«rt i 

K H»+.i f adfuJUUe p<«ttlon for 1 

fof«nn ( CWlan ) mrtek 


iTiitdi nnd left fcKri slmnltanemi^lj then left 
cnrtdi and ridd foot slmnltaneoiHlj The 
Bait K JiMt n spectllnj* up nf tlio four point 
ultenutr Balt 

1 Tlinr Point Cnitdi Galt botli crutchci 
and iIm* wi*alcr lower extremity ilmtdlanc- 
mnU iJien (lie ilronccr or normal lower 
I xtinnH\ Tliii cnit I' for ihoxc ha\rinB one 
lirwrr r^tremltv that cunnot take full weight 
Ik arms wlrile the other Ims'er cxtremltj can 
Mipport fidl ImkIv utIbIiI 

^ Trtp«x! Cnitch Gaits 

I Tripod Allcmatc Galt richt crutch, 
left enitdi tlien draR Ixxl) forwanl 

!» Trip**! Simultaneous Galt both 
i-nildiex ilmidlanc'Oiisl) tlicn drag hodj for 
ward 

3 SwincinR Cnitch Gaits 

A Swing to Call both crutches slmul 
tatM*tnisl\ then left and fsving bod) to 
crutdws 

h Swing Tlirough Gait botli crutches 
slmiilljneoiisls tl>fn lift and swing the bod) 
iKnond tlte cnild>cs 

Tin metal fi>rconn cnitehcs are for those 
patitmU who lu\c dcsTlopcd suffidcnl 
tlnxtgtk habiici and coordination for safe 
amlndalion IIosstrsTT It U well e\*cn for 
t^K*se intlhiditaU to Bnt master amhuhtlon 
\nth full length crutdtes. 

It should 1x^ stressed that a \cr) careful 
cnaliiation must be made of the patients 
total disabilip and his gcmeral medical con 
dlliun in order to (1) dedde whether the 
patient should be tought crutch ambulation, 
(2) select the proper t\TX! of cnilciics and 
fil them properh and (3) pnrvridc suElcient 
training In the proper!) selected gait to meet 
tlic speciBc nec^ of the palienL There will 
lie certain disabled patients for whom crutch 
ambulation wxnild bo unrealistic and contra- 
indicated 

Wieel Qialri. For patients with ses-cre 
disabilities wheel chain con be secured with 
spcdol features which will enable the Indl 
sriduol to perform man) additional self-care 
ncthriUcs, In general wheel chain should 
be of the foWhig t}’pe svilh tbe large dThring 
wliocls placed posteriori) and with arm and 
adjustable footrests and a thick foam rubber 
cushion seaL Hand brakes are essential for 
ftablUt) espedally for getting in and out of 
the cdialr When indkaited, a zipper back is 
Indispensable for entering and leaving the 
wheel chair from the rear as in getting fn 
and out of bed and on and off tlm toilet. 
For those wheel chair patients who have the 
use of onl\ one arm, a special "oDe-arm" drive 
is available. There are other addltionij ipecitl 



1312 


CHAPTEn 31 PmfstcAi, MEnicaNE and Rehabilitation 


devices and attachments such as a tesnire 
dining back, commode sect, detnchabJe arms 
and adjustable leg rests, which shmdd bo 
ccmsldeTed to fill the spedfle needs of the 
wbeol chair padent A i:»ttCT> -operated elcc 
trie wheel chair is available for those leacrcU 
disabled pwrsons who arc unable to use the 
hand posvered chair 

All disabled persons should bo eaiefuUj 
and selectively mted with assistive d^ccs 
for ipectBc needs so thev can perfonn at 
tivities essential for marimutn renabllftflllon 

It is imperotlve that neuromuscular re 
eduettioD qckI therapeutic exercises be con 
tinned while the patient uses an assistive 
device If voluntary function is eventuaJlv 
accomplished, these vurious devices can be 
modified or entirely eliminated 

ELECnUCAL STIMULATION 

Electrical stimulation to produce cootrac 
tkm of a denervated muscle has therapeutic 
value. A frequent and difEcult pwoblem en- 
countered in denen.'uted musde U that of 
atrophy and fibrosis Electrical stimulation 
of the dcnen'aJed musdo is used to help 
retard atroph) so that, in the mTut reinoer 
vation occurs there \vlll be better fuQCticatal 
recovery’ Although this subject is still con- 
troversial, most <5 the recent evidence Indl 
cates that atrophy and ton of muiek weight 
can be retard« Isy properly instituted elec 
ttical stimulation- This form of therapy must 
be started as soon after denervation «s po*- 
ffble The rthnulation should be capable of 
producing vigorous muscular contractions 
starting with the rauide in a stretched posl 
tlon. During the movement d the port, 
resistance is applied b>’ the operators hand 
or by memis of elastic, springs or wtdjdils 
Sttraulation mav be given for a period of 
fifteen minutes twice each day However ft 


WTSTC form that produce the most sathfictcsr 
contraction. Elw^trical stimulation of dtoer 
\'ated muscles is at best a poor substitaJc for 
the physiologic nen-e impulses in a normallT 
mnervated muscle. Electrical stiicmklicn fa 
sometimes used in the flaccid stage of bnni- 
plcgia to aid in preventing and correcting 
contractures In upper motor neuron leskas. 
using the electrical current to maintiin the 
spastic muscle in a firm tetanic cootracticn 
IFot twentv to thirty minutes twice etch dav 
nut be of help ta decreasing the nmide 
spasticity and the frequenm tod interaitv 
of the spasms. This no <5oubt proebew 
fatigue erf the musde which is a fteter fa 
decreasing the ipostlclh It has also been 
recommended as an aid tn preventing and 
"freeing* adhesions and in removinf tnm- 
malic exudates fc^la^viog sprains and ct»- 
toslons. Electrical stimolatlOT is helpful as 
an aid in teaching the patient neurotDnscoltr 
re-eduentioo. 

There are two principal methods of etee- 
trode application that can be used for elcc 
tricoUv slimnlating muscles to produce can- 
traetkm. The first method is to use an acthe 
and 0 dispersive electrode. The active elec 
trode is reiati^'ely rmoD, being approdnut^ 
I to 4 square Inches fn area, and fa jitcea 
over the point of maximum electrical se^ 
tiviri of the nmsde to be stimulated- 
point is dericaated as the motcr point The 
dispersive electrode Is large b^g mam 
times the sire of the Bctht electrode a^ 
is placed on tbo body at a dfataace m*n 
the muscle being stimulated. 

The second method otfllzes two small elec 
irodei of equal size, which ore placed mw 
the ends of the belly of ibe musde to be 
stimulated With this techniqoe, there fa W 
spreod of the electrical field to the adjacm 
muscles and, at times, it may be to^ *at»* 
facton,’ for stimulating smaller mosdei- 


appoors that best results ore obtained by 
shorter periods given three to four times each 
day Vigorous contraction also has a favor 
able influwee upon the nutriticn of the mus 
bv increailng chculatlon. 

Interrupted direct current or an altemoting 
enrrent of proper inteusitv with a corrter 
frequeoev of 10 to £5 cydes per second, 
amplitude modulated *o that the musde coa- 
tra^ approrimately fifteen to twenty times 
per intorto. am bo laed. Tbo typo of 
rtirolattag cunent foe «n) given rilniUoo 1. 

undentood Since the threA 
3d of the nmide v«iei ivith the 

^ used for itWethm, it i, 

5dl to Kieet Ibe current frequem, K»i 


ULTRAVlOUrr RADUnOV 
The x’arioul sources of ultraviold en«® 
are the run, which is a natural 
and artificial soorce* whldi are the airbco 
arc lamp the low voltam (hot) merurv 


luv iamp iuttr TixAxyi,!-’ I,—.'-/ 

vapor quartac lamp inclu^g the Kresna^ 
lamp the hlgh-'voitage (cold) tncrcary vBp** 
quartz lamp and the sunlamp. , 

Ultravidet is a form of invdsiWe rad^ 
eoet^ having a wa\’elragth of iO to ^ 
A.U (Angstrom onits) The tberapeude 
age of nltrariolct rtdiatioo is based ® 
reactiem of the individual to the . 
frocn a specific lamp and Is detennlDeo 
having small areas of t’ 
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tlk, mtullv cnvr the fomrm tir kid ct 
posed for \-anHnfi limes wllli live ullmdoM 
Cni) pbml al a Exetl tlKlnncr 30 

bchci from tiro iVin sitffncr TIk* time iA 
npojujT pralitcinR tiro illplitnl rrMlirma 
ihfcii boccrocj xi^flde in frnni f«mr to twrUf* 
koun b calW litt* M kD (tnfnirrul cr> 
tbema tksc) This M K.D for « specific 
disUnce K nsrsl as a Riiitfe In prcscriiilnR 
nhriN-icilrt radlatioa. Tills test ItowcsTT 
jbooJd be rrpcatcil cstt) few mmillis as ihr 
ootpDl of ultra -iolct Reneralnn drerroses 
wtth toe 

LdcJ tnd pcTKTTil iiltrasinlet ratllalirm lias 
been used in the treatment of mans contli 
tiont HtnrcsTT Its Rfcatcst sTihic appears to 
be b certain sUn disonlrn Bccntisc of Its 
mild bactericklal effect and beneficial stfmu 
btion of pranulalion tissue nltms'inlet H 
ibo of saluc in tire heallnR of decubitus qikI 
bdoletit ulcers «r>d sstwruls. 

U bjslrot]>erap\ is used in tire treatment 
cf ibb t^pe of lesion Uw anu, oflc^ hstlro- 
tbwap) should be Rcntlj dried In tisinR on 
deeWe hair dr^er in order to ctRmtcract llic 
McmUng effect of the warm water and is 
espijsed to local ultxas*kjlet radiation 
b order to sectirc and record the c\act sire 
ud ihoM of these lesions a simple plastic 
dcs^cc h used, 

There b usually a stKallcd f;eT>oTol tonic 
from eitremcU mfld full Ixxlv erprv 
*®w. Cautfnn ibouW ahs-a)*! lie o1k<tvtsI to 
exccssist sunlmm tlie posslhlllt) of 
“*^p of certain ridn diseases and s-arit>us 
^ornml reactions In llpljt sensitise or ca 
indMduab and In lliosc ssiro ore uvinp 
or hasinp ointments apnllcsl to the 
J^that fa being csjKJsed to tlic rodiatroii 
radiation of blood Innsvn os tlw 
technique, lias licen used for man> 
In Dumcroui coiKlIUons incltidlirp bac 


lereniia uimnd Infections arxl bronchial 
asthma wltlimit as >et acceptable sdcntlRc 
cliiifcnl prtiof of its worth 

Ultras Hilct lamps enn l)c used as dlagnos 
tic aids, Vlan> <ffpnnlc sulntanccs including 
tertain pathogenic fungi fluoresce imdcr ul 
Ims-iiilet radiation Ilingss-orm infectioru of 
the skin can I)c dctcctesl by ibc fluorescence 
seen sslum a Woods filter or its cnuis'alent 
Is uutl to screen out most of the sislblc radi 
atlon 

ULTRlSOUSn TUERAri 
Ultrasoiiml therapy in recent years has 
lieen used In the treatment of many disorders 
and cunsUls of s-iliratlons, usually at a fre* 
qttency tif 1 000 000 cycles per second These 
wnsTs are prtiducrsl by a quartx plate sshich 
ts caused to silnatc lynclirtmousl' with a 
high frequency electric field of 1 000 000 cs 
des per itcoihI These ultrasound slbrations 
are emitted only from the face of the treat 
mmt bead which contains a quarti plate 
Tlie €T>efg\ denslls at the head am be con 
trollesi up to apprsnimatcly *4 watts per sq 
cm In son>c macliinrs. The face of tlic treat 
fTxmt head as-crages opprudmateU S sq cm 
UltmsuuTKl rTHTgy trarrsmbslon from the 
treatirrenl bead into the body tlssu« can bo 
acct»nplldK>d bs three kinds of cotipling, 
nomcK direct contact, undersrater contact 
and with ssuter cushions Treatment bv 
nwans of direct contact of the head to the 
skin is the simplest (Fig. I2a) Inasmuch as 
air forms an almost Impenetrable obstruction 
to the passage of ultrasound radiation, min 
«Tal oil spread ostt the skin is used os the 
(sMipling medium between the treatment 
liead and the skin. During treatment, which 
mas Ik* gi\Tn for fi\u to eight minutes, de 
pcTKlIng on the condition being treated and 
the wattage used, the treatment head is con 
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UnuidJy and ilcnvly moved over the involved 
area. 

\Vbe3i for example, imaU areas or folnts In 
the hands and feet are to be treated the «n 
dmvater method is preferred (F\q 12b) 
With this tadmlque the port of tbo body 
such 01 a hand is irnmersed in a vessel filled 
rvlth degassed water and the ultnuound 
treotmotit head ii placed at a distance of 1 to 
2 inches from the body surface 

In conditions In which it is dJfRcidt or Im 
practica) to use the direct contact or tmder 
water technique, such u in the region of the 
head axilla or perineum, the uTiter cushion 
method is used. This cushion consists of a 
thin rubber bag completclj filled with do* 
gassed \vateT which is placed between the 
treatment head and the ildn surface 

Ultrasound therapy is also gfven over 
both the local area of involvement artd the 
spinal nerve roots which supply the Involved 
area. For etnmplo. In treataent of rheuow 
told orthrittf of the hand, uJtnuoand tber 
apy by the underwater contact method roa) 
be gl>'cn for approximately five minutes at 
% to I watt per sq cm. and appratimato/y 
t^ same douge mav be given m-er (he sev 
osth and eighth cervical end first tltoracic 
spinal nerve roots Just lateral to tho vertebral 
spinous processes, The total dosage in any 
condltian is varied acconllog to specific 
disorder bdng treated 

When ultrasound energy is directed into 
the tissues, there ore in ail ^boMlh a 
number of physiologic phyricaf and biologic 
changes that occur Many wurkers have 
report beneficial rcsiUts from the use of uJ 
trosound therapy in various types of rheu 
matlc diseases (rheumatoid arthritis degco- 
erafiw Joint oisease buititlj flhroritij) 
inflammatory processes (lymphangitis car 
buDclef) relief of pain la neuromas and 
scan and rntrocrous other conditiotu Fur 
thcr research both basic oik! dirricnl is still 
In progress in order to evaluate the IndJca 
tions results and contrahxiJcationj to ultra 
sound therapy 


TRACTION 

Oervical Traction, Patients with cervical 
leilonx such as fractures, fracture-dlsloca 
Hons heintated nucleus pulposus and cervl 
cftl widiritis, who have pain in the neck re 
etoQ ^vfth or without radicular radiation of 
^ to the sbouWea and arms are fro 
quendy benefited by propa:l> Instituted ccr 

KCffled bY u^g « ^ 

„ii!c b«t b applkd 10 tt* >u>d port. 



F<e»nr IS CtTvfcal tmtioo. TSe paUact t bud b 
Amwrtnl IB a poddni jiJkr hoonL The d tW 
palicy h adjusted for the proper «n*le d tncttai. 
Jfeat ii spphn} to tho nr^ aol tfacwk Vrn (htiiBa 
oactun. 


rior shotilder muscles bj means of to elec 
trie pad or worm oompreoes The bead h 
stJpported on a "*ell padded board having 
four baIl*follcr cautm attadied to the uudor 
surface (Fig 13) This board, when placed 
cn a hard surface, gives almost frictkaiesi 
roovwnent so tfat die force of tractioo j® 
the neck Is practicaDv equal to the 
applied, njc best results aro usually olAained 
by gradually increasing the wei^ts 
maximum Is reached that can be comforutwy 
tolerated by the patient while in a lying po- 
sition This amount of puli is maintained fer 
long periods during which the patient, it 
neriodlc intervals, ilowK rotates his bo®d M 
rar os jxwslble to the right and then to w 
left This procedure tends to incmise W 
range of rotation of the bead, which b ^ 
queotly limited At the end of ^ 
u»e weights are gradually decreased sw 
traction terminated ft is important to ao- 
fust the bel^t of the pulley in order to se- 
cure the proper an^ of pull 
In those patients in whom true radloxt^ 
is present duo to narrowing of the rariewat 
fonunoQ the results from cervk» t^ 
tion Occur when tho neck Is in partial 
In this position there is grtatei wldroh^ « 
ibc foTBmen than when the head h hi • 
straight lino with the long axis of the b<^ w 
wdsen It is eiteodod. The head cod of ^ ^ 
bfe Is elevated approrimatefy 7 
prevent the patient msn ’ ng Id the otiec 



1 HAmOS 


ni5 


tro of iW trartKm UAdiim with icrla! TIh* poriiw trf the 1 kh 1> a1>o\T 

I modente force Vi-hilr iii n IIk* liimKir arm rt^lt «»n a paddctl surface 

boriwntal pmitinn Is prrfrnrsl tu n strimt* hIiIcIi h lielil <ni tlw table Irj a strap A mat 
poll for * rrUtheh feu mtunlrs Tlve exact tfsu^ split ctimplrlcl) across can be trsed un 
(hrttUim of traction and the ntruHinl fi»rrc tier tl>r jwtieni »mc w-ctlfTn bdnji pLncrd 
shosiW Ik* IndU-fcltuli/etl for Ok* spe itvcr tlw roller Ixianl to support the hipi and 
a£c ceodidon* tnxler consklemtbm Imtli louer extremities ssbilc tlw oIIkt sec 

lonnbaT wisk Trattinu In iW cm'ixrTva tiros lx placed under llse upper Ivalf of the 
the manapement of l<m barl p.dn ullb or i>od> With this rrKtlwd, the force of trac- 
liCiout rvhlervce of hemlalrsl nttclein ptd thm on llir Irnnlwr area Is practlcnll) cqial 
p»js or scUtk pain Inmlwr pchic Irjtthm to lire uriphl sus^itlctl oxer tin? pullc> The 
awheused It b Important iHnsTsrr louse rolfcr Is self-aliRnInR <liu1nR traction 

paper apparalns arxl technique in ttnler to It must lx* remcmlKitrl that If treatment ii 
sdiinTb^ results applletl ssitli the patient Ijlnp on a bed or 

K jfanpk* Ijsil rCerthT orranRemenl for Irealment table ulllwul Ibc use of a roller 
loTiharqjehkj traction Is slmwn In Upttre 14 board umler the hips and lourr eitrcmltlci^ 
Tadfcfi H appllesl tn the hrmlur spine and a trementhms forci Is necessarx dcperwltni; 
HBjclei bs meims of a pnvprrh fillesl pt Ulc on the slie of the IndMdual to os'ercomc the 
cofirt Of heft, touhlch fs nllacl>c<t tlve neers ssdght of iJh* hips arul losvcr extremities (ap- 
rtraps and spreailcr Itar and fr«wn uhleb prorlmateh one lialf of the total 1^) 
*a •djustahk uTipJiV Is snsprndesi o\er a vselfthtl l)cfnri ans ptdl is actuallj cxcrtctl 
pfir. In onlrr to aclnalh senttr a Vnnwn on the iuml>ar spine oral muscles E\cn then 
t^rcthr amount of pull on the liimlur re* tl»e exact omosmt of p4dl on tlrcsc structures 
^ xHen « certain v.x45;hl Is susnendosl on Is not rradiK Inossn 

aWe passing osrr tin pulle> It It In order In keep the patients bod) from 
to rednee to a minimum llte resist sliding In iht dlrc^on of the traction, the 
^ of the patients hips ami lower extrem foot end of the tabic U clc\*alod apirroxl 
^ tothtspullTliJs Is accompIishesUn Imx matels 7 incites. The height of the yniUc) 
^ool) the hips ami lossrr extremUiex rest shswdd lx* adjusted so that the direction erf 
Si* * roller 1»oard liasing six the tractum b at the proper angle, uruall) 

^laCer casters fastened to the underside- ssHtb tlw* patient s pcKds lomcss’t^t flexed. As 
slrtKBl without friction on a lursl a rule the best results are obtained b% grad 
n»ch as metal, formica of ilmllor mn uolb fricrcoslng the weights during tKe first 
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Figure IS Tndn; Sevier for tfvxicmttof curftm IhIods. A Devin h ihcva in positioci for tndsg t 
oleer B, IV ro d ic tndop Aev disngr* in coDtoor of tbe k^icn 


thirty miautes undl a moxlraain pull b 
reached that is comfortable to the patient 
‘Hiic amouQt of pull Is maintained for one 
hour or ionser aoij then graduaUy decreoted 
for the fliuu fifteen mlnates wh^ the trac' 
tloo h terminated. 

During the entire period of tractiocL In or 
der to aecure added comfort and adoitioaaJ 
therapeutic effect* beat I 5 aoplied to the 
]ii 0 ibar area by meaiu of an electric pad or 
^varm co njpi e tM a. A pfllcnv noder the hood, 
and Dthen properly placed to bold the fcneea 
and hlpJ partially neied, reniltj In a nwre 
jCTtful poridon iiurlng troctioa lAiring the 
traction troatmait, tiio patient can Drove hii 
opper and lo^ve^ extremltto and even roU 
aomewhat to the right and to the left In or 
dar to avoid the dijcomfort of lying tn a fired 
motionJet* pcaftioa 

[n addition to traction as part of conserve 
tfve treatment, proper therapeutic ererdses 
iboold be graaiadly instituted to correct 
faulty posture and abnormal body roechan- 
Jea and to improve muscle tone and strength 
u well as mobility of the neck and bati. 


EVALUATION OF 5UXFACE LMIONS 
Jo nnier to ched: tho piogreJi o( »ny mr 
foOT iMtoo. toch M (fccnbltm ulocrj Mri 
co« wound, of nD 

Ain iBloM. . AnjJo tracing device on bo 


used to secure and reconl the ecact fixe and 
shape of the Tredngs of the lesloa 

can bo made periodic^y and checked with 
the prevlcus traclDg to note any chaDge in 
dae or contour 

The tracing device comlfts of a trins* 
parent rectangular plastic plate having three 
ad/ustable legs (ng 15/ This device b 
placed over the furiace lesloa, bat direct 
contact shotild be avoided- By looking 
through the plastic plate onto the lericE, and 
with a sldn marking peotdl, the opera ter 
draws the outline of the lesion (Fig 15A) 
IVhcn the tracing is ctanplefed the device b 
removed from the patient A standard ^ 
sheet of transparent paper is placed over ^ 
tracing device and the outlhie then traced 
oo this paper with pen or pendl Thb 
together with the patients name, dlaguc^ 
dates of tracings oi^ other fnfemnatioo be- 
comes a permaneot part of the patients rec- 
ord- Periodic tracings of the same lesfcns *r® 
made on the original sheet in different 
colors for comparison (Fig. 156} 

FRACTURU, dislocations. SPRAINS 
AND STRAINS 

Objecsires. In con|nnctioo ^v^th the 
cated medical regirnen, the objectives of 
physical roedicioo and rehabllltBtfan ora to 
oUevialo pain, enhance the healing process. 
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wnnM or cnrrocl drfcrnnitlr^ ^ratrr m ul 
Bura posdbK rd llir ioN-nUrtl p<»r 

tkn f/ ibc ImkK ami inalnlnln llm pcMcil 
drprrc of plrMlcal all of ^\ll^cll lend 

10 ibc rrtiim of the dM)lotl pcnmi to maxi 
mnni utcfnlnox. 

rhjikal Alolbinraml Rrhaltililailnn Pro* 
crdarci. Cold Ihtrinj* tliP Tiut IwcUt to 
txcDh-fmtr brntn after ln|ur> llie npplfca 
tkn of cold h ImUcatul to tUminl'h pain oikI 
rxcflmc 

3/«uojfr If the Injuml part lx nctx*xxll»lr 
mperfieij] itroUnf:. pmprr\xlnp to ilrrpcr 
anlicrg aj hraUnp proprsxrx ma\ lie of 
beoffiL 


lint After tlic first lwTnl> four to forts 
boors. m(W Heat w-fll fnfpimtK rrllrve 
pifa and akl In the alnorptlon of onulatex 
Heat sbooW r>ot be appllcrl tbrooph a cast 
u tt fa linpovdile to fudce lire arrmiint of 
beat being afnorlKxl In tire tlsxirei and the 
ITOcdoie ma> predfapov. In bnrm I- urther 
Dry mating mider a cast uiwild timd to 
®actnfe the sUn 

/on trmsfrr Ion transfer lr> direct cor 
^ of a 1 per cent procaine h)xlmditoiidc 
“fatino Into painful tlsniex l< In some in 
ttttM hdpfal for rcHcsIng piln oxsociated 
Wb spraim tod stnlw tUerclrv ps-nnittlaft 
•£fa'‘e excroixo of tlic InvoIsrU part. The ac 
etectrode is saturattxl with the pnicainc 
tml fa; connected to tlir posltisr ter 
■*“1 of the batter) or dfax'ct aurent Rmc- 
dfapcnlvc electrode Is plact^ on 
T^bcd) at a distance from the arti\*c elcc 
“W ind fa connected to the negath*c ter 


’^•/xTUic rxrriiir wlicn the Injured 
WfalmxnobUhcd, Isometric musde con 
iHouJd be started As soon os mo- 
^ bidfcatcd, gentle actlw and acti\-c 
exercise sboidd bo instltiitctl with 
trtnsltlon to progrcsilsT resistive c* 
to secure mailmum range and strength 
movement AcU\-o exercise of One citrem 
drculatton and dcla) atm- 
the contralateral extremit) even 
^*8“ the Utter nuiy bo immoblUaixI in a 
jj^**IHinL In hfp arthroplasty special 
eierciiei ore extremely lidpful 
to functioa. Conditioning exercises 

*vcW should bo started early to 

tofccirr* ^ of Inactivity and dccon 


t/imipy mamuii arts Uter 
tfcs U^ln tnerapy These activi 

further Improve function assti- 
tbe r»H-^ ^ P^oTTO self-care activitk*. eh 
psychologically In his hospttaliza 


tfam nnd wrxx nx an exploratory activll) to 
dclermlm’ tlte future t)^^; of emplujubillly 

NrUROLOCiC PlSORPtltS 
Wi>ilcn1 mctlldno ami rclinldlltotion is Irv- 
dicalrtl nnd Ixwfil In moxt neurologic dh 
onlerx ax an akl In dlagnoxlx prognoxlx and 
treatment Dlagnoxllc procedures Include 
\lcjs«jrrmcnt of range of Joint motion and 
mnxcle strnjgtl) 

Sensor) and reflex tests 
I Icetrodiagnoxllc texts indudlng the mo of 
direct awl altcmallng araents electrical 
xjwln rexfaiancx? meaxurements and clcdro- 
mvxigraph) Inclmling nerx’o conduction tests 
Sweating pattern tests 
rerfirrmancc of self-care and dall) living 
octivlticx, 

UPPER MOTOR NEURON DISORDER5 
Upper motor neuron lesions ma) result in a 
varictv of dUablUlics such os partial or com 
plete Iiemlplegla paraplegia and quadri 
pIeRla-w1th or without speech disorders such 
ax apiuxia. In man) Instances motor ami sen 
sorx dtxturlanccs ore combiood and present 
a movt difficult medical situation, taxing the 
ingenuitv of all coiKerncdL 
Oh^tiv n. Tlw objective* of trcatrticnt ate 
to prevent am) treat an) dcformlt) prompt!) 
to aid dreubtlon to develop as much hinc 
tion tn tlic InvTilved extremities as possible- 
to use an\ possible assistive devlces-indud 
ing braces, cTutdH?s, canes, wheel chain- 
leading toward the pcrformanco of self-care 
octJvilies and ombiJation- Speech thcrapj 
slnnild be fudidousl) instituted for those xvitt 
ophosio. TiH* patient should bo motivated to- 
ward tlio acceptance of his disability and the 
treatment program with gninfvd emplovTnmt 
tts the goal If feasible Man) neurologic pa 
tjcnu, such as those with paraplegia, can bo 
taught to drive safely an automobile 
equipped with proper operating band con- 
trols. 

Physical Medidne and Rebabillution Pro- 
cedures. Proper poritloniug The patient Is 
properly positioned in bed to old in prevent 
ing contractures The use of pllknvf sand 
bags and simple splints is an extremely im- 
portant preventive roeasme. For example, in 
a patient with hemiplegia, the extremltle* 
must be placed in proper posltlan and align- 
ment so os to prevent contractures in the np- 
^ extremity resulting in deformltle* of 
flexion and adduction of the shoulder and 
flexion of the elbow xvrist and fingers. In the 
lower extremity contractures usually rwult 
in deformities of fleilou and external rota 
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tlcm of the htp flcrton of the knoe ojkJ plan 
lor flerJoti and in\-eT*ion of the foot 

Thera^tk extmsrs Pasiiw cxerdsc* 
and, tn tl«5se padenU ha\-ini; fame \-oluntary 
mcnxtnent, aedv-e as»isti\-e nnd ectK-c erer 
rite ihouW be inititutcd to prc\-ent or cor 
rect controrturcs and to «ecure the maxtrmim 
pojsible degree of function fn the in\*oIved at 
w-ell at the unlin*oKi?d crtremlllci 

SpastirilA and fpasms ore a frequent and 
difficult problem and, thcnforc all cxcrciie*. 
and cfpedaiK thoto for rtretefaing, mutt bo 
done e^trcmch to os to a\-oid stretch 

refiexes as much as pottible PulleNt and tling 
tiifpensioa ciercitw are of benefit Rohen 
don procedures, especialK for mutdes with 
spastidU should be started eari\ General 
cendihoninn exercises ore alto tnciudcd. Fa 
tigue ihouW be a\’oidod, 

SeuromiiMvloT re-rdiuation and reta.\a 
tion In order to secure maximum results 
these procedures must be taught to the pa 
tient and continued h\ him long after he Is 
discharged from the hospllaL 

Heat Mild beat, including h>xirothcTopy 
it indicated to relkrve pain and fociUtotc 
ftretching of thertoned ttructures This max 
also be helpful in some patieoU to dimtntiu 
fpastidtx and spams \tamge max be of 
additional value If done iknvix and super 
fidflilx sod if it does not eUcit nxaimi- 
Self-Care \aiTltics. The perfonnaoce trf 
these activities xvith the further aid of occu 
pational tberapx manual arts tbempx and 
educotiooal Iherapx it a vital nart of the 
total program. A portable double bilateral 
assMivv lUng device (Fig. 18) is ertremelx 
valuable xvhen the patient docs not have ful 
ficient strength in the upper extremities to 
brtag the hands toward the bead in order to 
ect, thavo and bruib the teeth, even though 
tbe utenslli emploved max be held in the 
hands. Tbe adjustable ilingj are counterbal- 
anced b\ sufficient weights to asiist in mox 
tng the extremities Tbe elbow rests In tbe 
posterior sling, whkii assists shoulder move 
mrats ^ and foixarra rest in the ante- 
rior sling, which assists elbow flexion. Tbe 
device can be constructed with coiled spriogs 
instead of cablet and counterxveights and 
alw be made to be fastened to a chair wheel 

the bead of the bed -J-buktioo 
Sd be started whenever realistic, ^ 
iot ,hort dWimc^ w«t> w 



««i girts. 


trapt wnbulaUoa aftw k*®'*™* 

Ihc parallel bora If ombuktton i> 
reolrn of poKibait) (hen 
at Irajt be placed In on upri^t 
Ing position for short period* ^ 

Thi. con le .cc<mplbbedj>' 
nK-OM of bHatcral long leg braces • 

HU board or table Patients who ore 
to stand because of paralvih can be,pti^ 
in the parallel ban and 
.rrttaJ poritfan b. 

«nip». One itrap b 

ooe ta fnmt of the tnera and *“ 

the bottodj (He. w) “ 

ample, with a quadriplegic patlrat, 

tiooal Itrap con be 
chert fa Ltber rta&lit) during 
Tbeic techulquei are of definite help 
venting decuHtui ulcera aenltourmirj^^ 
pheattom and -nutritionfll deficfcncto 
tiirir favorable hffiuersce IQ tUmlnlditoj; 
frequcncx and severftx of spasms. 



Umu VUmm NmioN nmmnn\s 


ISIO 


tmncl) hnpnrtinl fn Itralinp lltr jllfTlojIl 
jrtiHnni a«<tdalrvl \Wth ttnprr mnlrtr i>cii 
roo Jc^', thal |>rr\Tntl\r nfxl ilrRul 
th-cpJn-ricalmrtlWm'and rrlialHlitatiimi«a- 
crdum he Imtlhitol mrl> lnlm».iNrI\ anti 
f(T I rofflrftTit time 

Mam nalkml^ «1 i1j sn-rre tll^MlIUn n»a> 
rrqtrfrp ine tnr of a wlmcl cliair ftn- vaninp 
pfTlodj {fttrinp aral after tltrfr rrlialjllitalftm 
Oihrr nattmtt will Ik* nnahlr to amlHiblr 
and will hjNT to Icatl a wvcallrtl wIktI daair 
We A prral dral «tf ctio\l«lcmtlon flnailtl l»o 
pvm to the exact of Vtheel chair a pa 
tinit h to u<e for man\ xnriatiims anti 
itudimcnti arc a\’alljb1c A cnmpirtp onlit 
itjon jbcwld be made of the patients altfli 
lies and a wlieel dialr M<nrrtl to meet his 
seeds. 

Postiml hspotension ma\ Ik* astodatesl 
Kth % Ntrlant of ncurtiloplc lesions anti pre 
*™ti a definite prohlem In reliahllltntkm 
IVhen the patient is placed hi a illtlnp or 
JtiiKifnp poirttlon tlic Motal pressure dnrpv 
pobc becomes ssraV and sen rapkl anti 
t« Wh-tdoal becomes pale and mas tnm 
w ctmsdoamess, A Kit table that can U 
devoted fttro a Itorfrontal to a 
podlion Is useful In tlte manacemeni 
2^ coDdlUon (Flp, 18) The rulk-nl Is 
P**w on ttc table In a horiztmlal ptnltlon 
™bdd secufd) in smeral ssdl padtled 
table ts then clcn-ated apprerri 
5 or 10 deprees. Tl»c blootl pressure 
md general condition are olnened nt 
bitm-als The degree of clesTHhm 
™ the thne In this position are p^tlitalis 



Fiffuiv 17 A parrptriPc patient ttaotHag in the 
furjltrl l«n poor to t)^ uw d looR lej{ bracri. Note 
tlie Ihrrr 'iTil-fwdtfrd itmps foe rtjlKltzntloa. When 
oecrt-ur> tn adduloiVLl padded strap can be placed 
•rrtxk tlK* froot oi the chest. 
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increased until the wUent con remain in a 
vertical pojitloo without the development of 
these nntoward effect*. 

LOWER MOTOR NEURON DISORDERS 
Ob}e£U>-c». The aim* of treatment ore to 
prevent or correct promptly any deformities 
to itimulflte circulation of the hivolved part 
to institute any Indicated djTmmic ipiinUng 
to that if reitmervaticm tale* place the ex 
tremlty \viI3 be able to functicm in response 
to voluntary nerve ftimuU, to improve and 
maintain the general ph\iical conoitlcfii, and 
to aid in the ps>*choIogic adjoitment of the 
patient In those individuali having poUo- 
in>‘eIltU with resplratorv involvement re- 

r hg the u»o of a inechttnical respirator 
phjiical tnedldoe procedures must be 
accomplished during the period the respira 
tor is ta use a* well as after its employment 
ha* been dlicontinued. 

Phytical Medicine and Refitfadltation Pro- 
cedurei. Heat To stimnlate and maintain 
circulation of the involved part*, mild heal 
should be givea 

Therapeutie exfrciu Until active motion 
is possible, passive eierdsc* to pre ve n t con 
tracture* and preaerve function of the foinl* 
are promptly instituted. Eierciie to prevent 
general deconditionio^ is imperative 
EUetneal rtUmdatton To delay atrophy 
end aid circulation electrical stimulation of 
the parolyxed muscles U Indlcoted. The value 
of electrical stimulatlOTi in i>ollQm\'elrtls Is 
qneftianable, for during the nrocos* of rtino- 
ulating the paralyted muscles the current 
may spread and prodnee contractioo of the 
tmparalyzed antagonist muscle*, resulting In 
a CToater degree of the already existiog nms 
ctuar imbalance 

Xtyrntmix: tpiints When indicated, appro- 
priate splints should be woro by the patient 
to prevent overstretching of the involved 
muscle*. The springs or elastic oo the splint 
wiD compensate for the lost motion whfle 
the patient voluntarily contracts the unln 
vtdved muside* Thi* procedure frequently 
permits functional activity on the part of the 
patient , 

Massage Massage most be cantiousty ap- 
nUffd *0 as not to traomatire flaccid muscles 
Heat poisfvo ererd*® and electrical stimula 
dm «r» man, rfecUva In c^ont 
NrormnuKufar tc-tdmiakin. This proce- 
dure shooW be starwi <u s^ u there is 

A recicBS due to bemlatcd nucleus 

t-laenay 


produce local as wcD as radicular pnfr i nul 
Itmitatlon In motion of the spine and oerre 
iI»ooding extremities Rest heat and pop- 
instituted traction are indiiated ra coo- 
icrvfttlve measures 

In cervical letkms traction con be seemed 
bv mesmi of a head baiter while heat fa tp~ 
plied to the neci. and posterior ihouMer mu*' 


clet. The head is tupperted on a v?dl-padded 
board having four beB-bearing cssters *t 
tached to the undcrrurface. 

In lumbar lerioos traction can be appBed 
by mean* of a pelvic cfflwt or belt while hsat 
is gfvtm to the back muscle*. The pulley and 
xvci^t* are attached to the foot end of the 
table wbich is sll^tlv elevated to prevesit 
the patient from sliding in the direction of 
thepull 

Tnerapeutlc exercises to correct faulty pos- 
ture and abnormal body mechanic*, to in- 
crease mnsde tone, and to restore rooblHt) erf 
the spine should bo gjudnony started as soon 
as the acute poia subrides Proper bed poiJ- 
tionfag— back or side-Klng with the and 
Incci fleaed— Is indlcaied. CenertUy Bcd^ 
movemesrt* cf the spine should be limited. 
The patient should be tau^t ihe proper war 
to lift object*, to get into and out of hfa auto-- 
mobile and Into and out cf a bath tab, and 
other activide* with a minimum of back 
flesdoo. In those petfeoti reqairing Inmfn ff 
torn* the therapeutic actdies ihcnld be 
continued postop^th’cly 


AMPUTATIONS 

Objective*. In addition to the progra m ^ 
ing p^ned to return the amputee to • 
occupation, it is necessary to fodndo the 
other important objectives »uch as tlw p*y 
diologic and socd&l adjustment to the 1®^® 
one or more e xt remities the seearfag » * 
stump having maiimunj function 
range of motion, muscle strength and citiur 
aoce is concerned, the securing and pmpw 
fitting of a suitable artificial cxtmoltv to 
meet the specific need* of the 
aufficient training fa the u»e of the arra^ 
ex tsemit v to enable the individual to perhTO 
a toffident number and fvpc of actfvttto tw 
would Justify its ose The value of thefin^ 
fitting artificial extremity fa marle^ de- 
creased fa direct ratio to the lack of 
Uon of the stomp and the motivation « ti>e 
amputee 

Physical Medicfae and Rehabitiubcc 
cedttre*. f*ro^>er potiiianSng The paticit^*^ 
the ttump roost be properly pciiticoeato 
prevent cootiuctora a£ the stomp activaoBS 
arid itabOizfag musdes. 
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o/ tbr ilump To nid In $hrlnl 
tag «tk 1 dwptriR tltr Mump proper liatnlaK 
tng Ir itartcxl at Irnsl »ooii os llir 
nTumd ha< healctU 

TJurofewllf rvrrfftr Pnduhl) tin* most 
nloaUc form of tiKTapv f«>T tlip »tirmp h 
tbenpmlk: rvrrrlsr «l>lch ilnmld l>r slarinl 
fadv tn the form of pmdtul acth r orxl ac 
thr inistKr rxpidsr oml tltm procrrtl on 
to rropTrtshr rrsKtlvf rxrrdsc to sentro a 
stamp havfmt maximum function In rlrdlvT 
mpulilionx, tlwrapnitlc rxerdscs jlundd Ik* 
itirtcd prior tn ampirtatkm arnl pnwnptK rr- 
pnnrd prwtoptT J thTh FIcure lU xhfwx unm* 
d the pxcrdxos umkI In drvTlnp fiincHcm 4»f 
IB ibrnr^Ibow shimp T1 h*v rxcfdv-s ore 
perfonned bfUtcranj ami ax toon ax Indt 
atfd, thc> thould Ik* door with prn pr r t xlw 
raistancc. 

iTtifcial rxtrrmllin Manx tx-pex nnd 
*te of hoUi xTilimlorj irpming and xxilim 
tir> dortng IcrmUul drx'kx'x (harxU and 
each Ka\*tng rrlalhr meritt dejxmd 
fa? cn the t^pc <if xx-ork to Iw accomplished 
ire txaibblc for the irppcf extremUx amp»i 
^ The books arc funcllonallx l«rttrT tlian 
« hoDdi xxhkfi are crmnrtieall) superior 
olhcx'olmitaj) qicnlngtjpc tin* ptdl of the 
cable opens tVrt terminal xlcvtcc 
the xdunUrx dosing tx-po tJ»e 
P" cioso It An cxtrcmcl) practical x*olun 
doripg hand and bitercliangcalilo hook 
for man) amputees Is the APUL 
Prosthetic Research Lalionitorv ) 
h^Khkh nu) haxc the ttandard olmse- 
hameii err one of other x-arleU Most 
J^e-enKm amputees desire the <lual con 
. The cahlc xxhen pulled, ktx***s 

nes the elbon to the desired position TIk? 



I & II 


■Iwr-ribow rtump i 
fJ - of rtnnip b, flertno *nd n 

^ iWocttoo and nddnctkio of th 
fca^ ft bKmial and c s te iu al rotation < 

taByr>tri.-n dtmc bttiteaDy and wit 

^*****“« u BMci aj indicated. 


rttKixs is Inckctl then xxhen the cable is 
mdlnl again It actlx-alcs the hook or hand, 
\\ Imii the pidl on tin cnhle Is completed dw 
terminal dcsice antomallcallx locks and 
imilntains tilt grasp force on the olijcct When 
tlm grasp Is In Ik* rclcasesl tltc next pull of the 
conlrttl cable unlocks the dcxicc \xhich Uim 


antomaticnllx rdnrm to tiK* bill) opened po- 
sition In Infoxx-cnKixx amputations a bleeps 
dnrpbst) to nncralc the terminal dcx4cc 
siKKild Ik* considered In the light of the am 
piitfTi occupation and hls cosmetic require- 
ments It Is Important that the bleep* muscle 
ix* xsell ties eloped b) reshlixr cxcrdscs 
started prroprratlxTl) ami resumed poslon- 
eratlxelx Tlie amptilee should t!>co be taugiit 
to disassociate tdbosx flexion from biccm 
contraction xvlilch noxx xvHll l)c used onl> 
for opcmtlng the terminal dcx'lcc- 

For select^ IndlxHduals xxdth ahox'o-knee 
amputations tlie luctlon-sockct 1 ) 1 * of aril 
fleial leg. xvhich eliminates the pclx’fc belts 
nm! shoulder harness used xxith the coax'cn 
tkmal tx'po Is frequcnil) the most suitable. 
In pttlting on the suction-socket leg, a thin 
piece of stockinet h placed cner the stump, 
the stirmp is Inserted into the socket and 
then the stnddnet is pulled ofii and out 
through the opening tn the »ocl^ for the 
airxaIxT After the slump is comfortable the 
xxrigjit Is put on the leg and the \*alxT Is In- 
serted to seal the socket The leg is held on 
the stump b\ a slight negallx'c pressxire, or 
nietkm ' created In the closed socket by the 
weight of the leg os It Is lifted from the 
ground assisted b) the aclbcrenco of the 
stump to the xs-olls of the socket The mus- 
cles of the stump control all mox’ements of 
the artificial Icg. 

Troln/ng In use of arlificial extremities. 
Adequate training is Indispensable If the am 
mitec is to achlexxj a measure of success xrith 
his new limbs. 

In loxxcr extremity amputations, a p)'lon 
(Fig, 20) Is usuall) hxllcated for training as 
soon as the xcound has healed and further 
aids In the shaping and shrinking of the 
stump The pylon Is easily quickly and Inei 
pcuxlxcly fabricated and aids the amputee in 
developing a proper gait In addition to im- 
proving the slump fooctioo This also serves 
os a therapeutic test in older indh’idnals as 
to their future ability to use on ertlflcial ex 
tremity The me of parallel ban (Fig. 20) 
meoUv facilitates training In twlance, ambn 
btion and proper posture. The parcel bars 
have adjustable gi^o rails xxlUrfi aid In de- 
wloplng the proper gait by helping to cor 
rect common faults such os circumduction 
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iDct«jed antil the patient am remain in a 
vertical po#itioo wi&out the de^elopmeot of 
these untcnrard effects. 


LO\SXR MOTOR NEURON DISORDERS 


Objecth-c*, The aims of treatment are to 
prmrnt or correct prompt}) on) deformftie* 
to rtimalflte circulation of the in\'olved part 
to Institute an^ Indicated d\’namlc splinting 
to that if refnnen’otion tales place the ex 
tremlt) u-fll be able to function la response 
to A-oIuntar) nene stimuli, to imniwe and 
maintain the general ph)*si^ conmtion and 
to aid Id the ps^rhoJogie ad/usfmenf of rfae 
patient In those individuals having p(^k>- 
mj-eliHs svitb respirator) fmpKemenl re- 

r 'rlng the use of a roechanicnl respirator 
ph)-sic*l medicine procedures must bo 
accomplished during the period the rrsplro 
tor Is in use as well as after Its emplovment 
has been discontinaed 
Physical \{edJdnc and Rebabn/uc/on Pro* 
cedurci. Heat To stimulate and maintain 
circulation of the l0\'ol\rd parts, mQd bent 
should bo gIvesL 

Therap^tic exercise t/ntif icth-c mctibn 
fs possible, passh-e ccerdsea to prev’ont con 
Cracfurei and presen'e function of the /oints 
are promptl) instituted Exercbe to prer'ent 
general decoodltfoning Is Iraperntive 
ElectneaJ tttmulanon. To delm atroph) 
and aid circulation, electricsU stimulation of 
the paral)'zed musdcs is Indicated The r-ahie 
of dectrlcol stfmuiatiaa In pQlioin)^!]!!! is 
questionable, for during the process of stim 
iilating the paraljTed muscles the current 
may spread and produce contraction of the 
unporab'zed antagonist muscles resulting In 
a grefltes degree ^ the olreorh existing mus 
duar fmbalaiKe. 

Dynamic spiints 'When Indicated appro- 
priate splints should be vrom bj the patient 
to prevent ONerstretciiine of the Involved 
tnufclet. The springs or elastic on the splint 
wdl compeasate for the lost motion, while 
the patient voluntaril) cortracts the unb>- 
volved njusdei- This procedure frequently 
pennits furkctioaal aethit) on the part of the 


Mitieot ^ t 

Maoa^ jilawage most be cflutiouiij op- 
ilied so as not to traumatlie flaccid muscles 
dent passh-e exerdse and electrical stirmilfl 
Jon m mo« efftrtivo to tl™ rondlHoni. 

SevmtmtKvlsT rr-edmialon TMj pn>« 
dure ibcmU be JtBrted " 

ev-idn)ce<!(muKl«''bmetvaH(m 

rn,rtioH Nene root leAio. ta the cerWed 
J rations doe to bemiated tmcleos 

fretjueod, 


produce local as nell os radlcubi pain and 
ibnitation ht motioa of the spine and coire- 
sponding extremitiei. Rest, heat and prop, 
crl) iqjtftutrd traction are indicated os corv- 
servaHre measures. 

In cervical lesions, tmetioo can be seemed 
bs means of a bead halter while heat h sp- 
plied to the ned and posterfor shoulder umj 
da; The head is supported on a weO-pidded 
board haring four hall bearing carteii at 
tached to dw undenurfacc. 

In lumbar lesions traction can be applied 
b) means of a pehic corset or belt \rhile heat 
is git^ to the bad musdes. TTie pafle) and 
u-ejghlj arc attached to the foot end d the 
table which I* slight!) elevated to piwecrt 
the patient from sliding In the direction of 
thc^ull. 

Tnerapeotic exercises to c cu r ec t faulq pos- 
ture and abnormal bod) mechanics, to b- 
creajo muscle tone, and to restore moblhn of 
the spine shook! be gniduai/v storied as soon 
as tlw acute pain subsides- Ihr^wr bed poii- 
tioalng-Jjad arside-l}iDgxrith tbehipsand 
knees fl£=red— Is hjdJcnted GeneraD) flexioD 
roox-ements of the spine should be limited. 
The patient tliould be taught the proper nay 
to lift objects, to get into and out of ?di atriiH 
roobOe and Into ai>d out of a bath tub, sod 
other octhitfes with a minfmuni of bad 
fleiiotu In those patients requiring lamtoec- 
tom) the therapeutic eiercises ibooM be 
continued postopcrath-el} 


AMFITTATIONS 

Objectires. In addition to the pragiani be- 
ing planned to return the amputee to o useful 
occupation. It b Dreesan to Ipdade the 
other important objectfx'ei, such os the ps\ 
cbologic and social ad/ustinent to the loo of 
one or more extremities; the securing of * 
stomp liaving maximum function Insofar as 
range of motion, muscle strength and endur 
anco Is concerned, the securing and proper 
fitting of a jultahle artificial ertmnitx to 
meet the ipedfle needs of the amputeev ^ 
suffldent training in the use of the artifleid 
dtremltx to enable the IndhlduaJ to perftm 
a sufficient nnmber and t)'pe of activities that 
xvouW fustl^ its use Tie rnlue of the finest 
fitting artificial extremit) is markedly de 
creased in direct ratio to the lad of fu*^ 
Uoij of the stump and the mothation of the 
amputee 

l^)iical Mediooe and Rehabfljtarion Pi^ 
cedures. Proper pofitlanlnf The patient and 
the stump must be properly peuitiooed to 
promt contractures of the stump acth’Stiog 
and slflblliring mictclei. 
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(Utn cau \tr Mviiml In din s\\r 
Ur trmpmtnrr tr^l^ i>rtfonnr<l fll ctm 
tjtJVJ m\-lnmmcntnl tnnpctnlnrr nrxl Im 
Hridih ind «t™1pT KtMil mrlaltolk* omtllHtiin 
Fotlrmlnc nprllratkin «»f Im- it In tin upiKr 
ntmniU thr UmlU Ciblnin Irnt rrconU the 
duncp In ilh iurfaiv trmi)rrUnrp of Oh* 
IcutT nlrrmUlrs ihnHiRli tlir rrflr\ xtimv- 
diLiUtinq mcthanl'm 

!V^Vl>^Tr^nJ7apVl^ \W nva^m 

tnoJ of x-rJumr dianpfn In a pK-m 1 kxI> 
;epnniL 

\ftmtkjn% In dhi Mirfacr IrttipTralnfr 
md r^ratlnc paltmn ate tntlrtl fnlkn^lnp 
rrmulhcttc nmr liltK-kv 
Tbe itcp cadmer h Hmnl wHtli a rmirtH 
ocme fa order to 1u\t a cmilnilfed rntc fi»r 
neajurrd dklancm to aid In maliutlnf* tite 
drmlatorj rr<pilrrmcnt< id live l(fWTr c\ 
trrmilkx 

Thrroprxtlu tnhnfifttn 1‘nrper illn care 
nd a\Ttldance of trauma bik! mpOMirr 
to rrtrrmn in temperature are of dial Im 
poftancr 

Id mtlenU lAith Impalretl vettoiM drenb 
tjoo, hMlrrtherap) or dlnrt mUd radiant 
^ of Vr* faieTKll\ to tlie ritmnltles can 
« wd, depending npnn tlie wnTrUN of In 
nfvptnenL In arterial hnuffldeitCN tfif< prrv 
odurt b dacRcroos awl It Is ufer to aj^K 
^ t o the abdomen, dn-st or lueV. (n an at 
tenpt to hnprow the perlplieral dmilatlon 
reflex medunlmu 

By trtcaiK of direct current Ion transfer 
?• '’“dilating dnigt, rich as histamine or 
Mfdtfj yi, into the Ihsucs con be of snhic In 
drculatkm and Iveallng ulcers in 
•Iccted patients, ^\l>ell histamine or Mech 
1* used the drug is placed urt the tis 
*^*deT llw adise electrode which is con 
to the posIUs'e terminal of llte Isalters 
* emrent generator wdillc iIk* <Iis 
electrode, which Is placetl on tl>c 
po *t a dbtonce from the adlN‘0 electrode 
to Uic negntisc terminal 
I mechanical procedures can 

^ ^ contnUndlcntion exhti. TIk* rc- 
octalned must be cajcfull) evaluated 
“^■MtioDcd condition 

may be liolpful in redudng 
h h definitely contraindicated in the 
''SS^”f»nylntolor 
«rW Allen cxcrdics consist of a 

in the position of the pa 
drwtfo ^ ®^trcmlt!cs which alters the hy 
ntremhL?^**^*^ In the blood vessels of the 
TV enhance drculatlon 

^ rhytlimicnlly 
through a variable arc of opproxf 


mntils 2i) degrees lieadHlowii and 30 dc 
grees feetHlown tliereli) ilmvly prodtKring 
rh*snlf<m and hmering of tl>c entire 1xk1> 
Willi asMtd iteil clinnges in tin arterial and 
stmiHis pressures hi the lowtrr extremities 
Tlie ensinnimmlal pressure lurnrundlng 
the exlremits is Incrcasesl arnl dccrcasesi 
rhsllinilcilK in rrlatiim to ntmosplicric pres 
siirr while the part is In a pavci (passive 
Nnsesdar exerdses) boot 

lU means of a rhylhmic inflation and dc 
fUti<m nf a cnfT amund tl>c tipper tfiigli, the 
sniniis drniltlion is ocdiidry for approxi 
mateK nm to three mintites during cacli cy 
cle nml rtlensetl for similar periods, depend 
•ng iiiron tlie drcnlatloii to pnulucc Inter 
miltrnt stthhis comprcssiim 

Tlie xasopneumatlc madiine consists of a 
niimlirr of namm inflalahlc cnili applletl to 
lh< entire c\tremlt\ wherein a pc^tallk: 

C rtnsiire was-e of cotitmllcd cointridion can 
t nroducetl lioth in a centrifugal and centrip- 
etal direetlon depending upon the circula 
liirx ccnKlithm IxHng treated 
In tlHjse patients with Intermittent dandf- 
caticni a lift imdrr the heel Is frequently 
helpful In Increasing tlic walking distance 
l)cforr tlie tlrxelopment of leg pain With this 
procxxltirr the calf mtisdes during the walk 
mg pnx-ess tuntrart minimally and therefore 
requin lexs blood 

The application of cold Is beneficial in pre- 
senting or diminishing poln nod Inflamma 
lion and in lessening the absoepHon of 
tirslns In a sescrcly infected or gangrenous 
cxtrcmils 

THORACIC SURGICAL CONDITIONS 
Tlierc arc specific indications for phyxical 
medicine and rehabilitation hr thoradc surgi 
cal conditions, both tuberculous and non 
lulKnxulmis tu further aid in the more rapid 
return of the individual to hli communitv 
Objccilrei, Tlie aims ore the institution of 
mcasiucs that ulU aid in returning the noUenl 
to useful endeavors and prevent a “chest or 
respirators cripple* rcUd of pain preven 
tloo aixl correction of deformiticx of the 
trunk QfKl restriction of motion and function 
of the upw extremity Mobilization of the 
Ukitox and ro-cipansion of a lung, when In- 
dlcntcd and comyttitlble with the medical 
condition and the surgery performed, should 
be occompllshed in order to secure maximum 
respiratory function. Maintenance of good 
posture and general physical condition b 
essentia] 

Physical Medicine and Rchablllutlon Pro- 
ccdorei. Orientalhn The patient should be 
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Flgurt 90 Ahov^4J>e» amputM Wmhig to am- 
boiate wtth ■ pvion. The parallel ban have twrj gnlde- 
rmlb that are adn^ble lo both hcrlEocrta] ac^ reftkaJ 
In order to limit ctrouDdactlOQ ciul abdnc 
tloo while vaOdog. 


nnd eortrcme abductioa of the legj The 
g^e rrtllj are odiiiftable in both horizontal 
and vertical poritiooi All gait trafnlng. 
cither tWthin or outside of the parallel bon. 
ihould be done In front of a full-length 
minor 

In biiateral above-Ioice amputation*, the 
pylons ibouJd be conrtructed about 6 Jotjies 
iborter than the oririnal length of the legs 
when the patient is fint kamlng ambulation 
became H lends to greater balance stability 
end ease in g«dt training ITiesc are called 
-ftubhlra’ Utei the pylons can be lenglb- 
OTcd to give hiU hdght to the am^ee. 

With the additional program of occupa 
tiooiil therapy aad njannal ^ th^py the 

V'^ty Trutatng ionW J 


vfnys itnrt \vith tl»e hook and later with the 
band Selected amputees can be taijgit to 
drh-e safely an automobDo having the proner 
operating controls The amputee b fm3»CT 
Uu^t the proper cure of the stump and the 
artifidal ertremlty 

Cenmtl condithniHg rcerrise Xtig curiv 
Institution of graduated gesieial exei dsq to 
tl>o entire body is essential ond an taper 
taot part of the total program. Proper per 
formanco with an ortincial extreirdt) is et 
tremely difficult tvlth a weakened hod) 

Hetji To aid in relle\’ing pain and correct 
Ing contractures, rafld beat ft indicated. In 
the pTosence of ulccn and wounds, hydro- 
therapy is benefledsJ for cleansing lieal- 
tog. 

Ultrasound thrrapj As on aid in relieving 
pain associated rvlib nemomas Mud scars, oh 
tnuound theTOp> has been utiifted 

/icsertrcA. Intensive coordinated research 
has been In progrcM by the Vetefai« Admin- 
istration the Armed Forres, sartous emd- 
necting institutions, artificial limb mamiftc 
turers. end CTthen to develop improved artf- 
fldaJ eitrcmlrte* utfliiiDg plastka, roeUit, 
electronic device* and other materials tod 
appliance*. This research also hworpor a tes 
the study of bod> mechanics aod the Bttiag 
and alignment of the prosthesli. 


raOMlOlAL VASCUIAR DISORDERS 
Physical medlctne and rebabOitatloo h in- 
dicate as on aid in dlagnoiii, prognosis and 
treatment in selected patients having pe- 
ripheral vMrular dlsoado*. 

Objeciiv-e*. The alms ore to fanprm'e dr 
culation in the dtremities by decreasing ar 
teriaJ tone and spasm, to establish coDateral 
circulation, to prmmt trauma and lofectioo 
ami lo aid tite indhidunl to perfonn the mai 
Imiim number of self -car© acthritie* indudlDg 
ambulation 

Physical Medidne and Rehabniuuoa Pro- 
cedure*. The fnstitnted prrjgnun will depertd 
greatly upon the type a^ eiteot of 
petboloric processes In man) 
earlier ^t conserv’ative treatment is nBliied, 
the greater the posiibfllty of berveflt, e'en 
perhaps to the saving of an extremity 

15«»g«oj#/f tecAn/^eJ Procedures for ew 
uatlng peripheral circulation Include 

PaJ^tion of peripheral arterial pulsatkn 
of a]] extremities should bo performeA 
OsciDoroetrlc tests ore us^ to roeasnre tn® 
pulsatile increase of the vohnno of an er 
tremity with each cardiac svTtole whkh b • 
reflection of the amount of Hood fitnring 
through the main arterie*. 
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tjon tn amlnjUtnn jvitlrul* titan In lltn^c 
tho art cnn6nnl In Itrtl 
Orrti/w/wrtrtI thnn/n rrutnunt art* Ihrr 
ftiumlimuil (/irrrt/O ""</ i/wrr/i f?irr 
TWaiUltlmul plt\^lcal tnrtlldtir awl 
rrfuMitatftm pritpcrK mmaHH-tl 

cm be nC Iwnirfil tn tltr p-itlmt 

not ooK an aid in inm tsInR Nvink c tp tc 
iv but al«> in prwcntbtR m mcrctnnlnR 
the mam p^\xliolock' ami mxrtbmil pnilh 
Vim that r\Ut in lltn tnlmU rd mauN rd iW 
tkl, ibrirli^ nuking fnr l>rltrr limpll )1 
adputmcnt 

Ttdi t\-pc o( actIvHl) partidpalbm can al^n 
he oi an atl\-l«Tn <ir rxplnratnr) nature tn- 
iranl fotirfr rmplmitimt TIitm far rradilng 
hcDcficUl cffrtli rNprciallj ferr rme w1m» 
cannot rclvm to hh Inrtnrr l\-pr nf oentpa 
tDo became of lih <Iiu1)f1ll\ drGnltclv aid 
fa ibc petting nktH pmerM 


SUMM\R\ 

It H ertrrmcl) jlgnlHcant tlut llverc he an 
t^trmets and ttmlmtandlng. on the part «( 
ill concrmcil 'Aith tite care of the kick of 
^ IsnperUnce of ph^nlcal tn'^llc^n^ ami re 
«btlftiUan in the total rrhahilltfitimi of tlic 
®4bW U la not nOrml to nipennle or 
the bett medical and fnrgical pro- 
for ita pcatc^t Irenefita arc detivTd 
'bm it fa coropkrtrh Inlcffrated and cmirdl 
^■fth an (rf llte otlKT profe^donal eon 
The procedure's Indicated for Oh? 
coodHlom ore to be nsesl ordv aa 
PcHcJ and rupgestinns TIktc arc no routine 
^coorci, lor u-ith w>mc jutlcmla certain 
ij™cdqueinu) bcdcCnltc?l> contrairKlIcatesI 
medical conditions mas fre- 
alter die plij-dcal mrdldrK and 
^“^tatfon iTOcedurcj cnxler consldcra 
^ Toe patient a condition gosems tlic tsTfK 
u of rcliabiliiatlon It Is Impcro 

™ inlcnsIsT research Ik? csmllnucd for 
uul hnpttrecd tcclinkiuoi for both 
®od treaUnent 

of phsiical mcdldtH? and rclw 
geriatric medicine Is of extreme 
The care of tl>e aging and aged 
dpilflcancc since aging is part of 
and (he older age group Is increasing 
Th^ 1 *"'^ ^ ad\*ancc» In mcdkrlnc 
•Inrinff changes that arc produc?cd 

n«mai aging arc furtlicr complicated 
f._ ***^ of dlsctao and Inlitfv Geriatric 
fa a challenging field in svhldi 
(rij^ ®^icir>e qjk] rehabllitBtkm con 
hdfvidttdT^”^ the usefulness of cldcrlv 


I'h)-slc i] mrdidne nTnl reliahilltatlon Is nl 
uuj's imsllcall) prt^criljod ssllh precise ol>- 
jeclhes Icmnrd n definite realistic goal to 
iiHxl the selfK?arc and dnll> Ihing nxpilrc 
mmls of llie Individual person lo tlial lie 
nw) «j!rtaln iIh* maslmtim possn>lo Inmcfil 
(insard his p!))sical mental tixrial and oco- 
wmilc usefulness bre<pienll> after discliargo 
Irimi tlm hospital tlm person ina> Ixmcfil !»> 
tiTniHirars cwpliotrinil In a sheltered \s*OTk 
simp lK>(mi nttemptinv. full emplfrj'mcnt In 
n cstmprllHu ensironment B\ mlnimtzim; 
tire drgrsx* nf lundlcap total reliahnitallon 
enn hrlng to the disahlf^ a salisfactorv meas- 
ure o! luppliiess otkI cnsitcnlmcnt leading 
tiosard n fnller life 
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oriented preoperatively aj to the plxtimed 
prograjD Thlj wiU also Indude preopcraUve 
preventive trefltroenL Portoperatlvely the 
treatment procedures ihoola bo gradoally 
relnstltuted oj toon as medically fcodblo. 
\viilch Ij uiunlly on the flirt portoperative day 

Corrert bcA posture Proper pIlIo^v or 
inngement and posttioolng of the patient in 
bed are important in helping to piwont 
postural defonnltle*, 

Theraprutic exercise General body re 
laiation eiercites are Indicated and thould 
be initiated early particularly during the bed 
rest period- Active and acth^ assltUve exer 
dtes of the upper eitrcraity and shoulder to 
prevent restricilon of movement, especially 
in abduction and external rotation of the 
fhouldor should bo promptly started- As 
soon as Indicated, graduated reristivo exer 
dies should be instituted General condl 
tionlng eierciic* should olio be instituted 
early Wands, puDeys and Tvelghts arc help- 
ful aids, especially for lyminctrical exerdsca 
xvhich, whenever possible should be per 
formed before a rolrror 

Breathing exemsa Hemitborux measnie- 
raenti of the respiratorv movements of both 
halves of the thorax. taVen slmultaneousl) 
ai>d spiromotric readings should be secured 
periodicnllv to evaluate progress 

WbeD lung expanskm Is desired, dlaphrag 
matic (abdominal) breathing, os well os seg 
mental chest movemeoti, is started When 
not contraindicated, the use of “blow bottles 
Is helpful to attempt to re-erpsiKl a collapsed 
King- In pulmonary tuberculosis mkI fofloxv 
fng collapse therapy such os in thoracoplasty 
breathing exercises of the abdominal typo 
only are advisable. 

Heat To aid In the relief of pain and as an 
ad}nnct in the stretching of contractures, 
mild beat is benefldaL 

Work capacity A selected, graded end 
controlled program of activity including oc 
copetlonal therapy manual arts therapy and 
educational therapy will old in motivating 
the patient in overcoming his psychologic 
and onotlonal problems and in Increaiing 
his work capacity and also xviH serve os an 
excellent vocational explorafary technlqae. 


other SlTRGICAL CONDITIONS 
There am numertnu other surgical condb 
004, inch as abdominal operations wrfaldi 
in be benefited by both pre<^tt^ and 
ostoperativo properly prescribed ^ysical 

ObjecUTts. Tbrou^ a therapeutic eiercfse 


program fndudlng early ambolition, the in- 
dividual develops a sense of well-being tad 
is greatly aided toward a more rapid retam 
to normal activity Qi>d econcmic usefnlnesi. 
Many complications are prexmted or mini 
mlzed and the patients hoipftalizHtfan pe- 
riod Is reduced 

Physical Medidnc and RchabibtatKO Pro- 
cedorei. The type and extent of the condi- 
tioning and eariv ambulatioo program must 
bo guided by the type and extent of the sur 
gicol procedures and the general condition of 
the poticjjL The closest coordination between 
the surgeon and the pbyilatrist is imperathu 
The patient must bo oriented to the Decenlty 
and benefits of the activities, for thh wifi 
help to allay airdety apprehemion and any 
fean thereby obtaining his maximum coop- 
eration tm\'ard the to^ rehabilitation re^ 
roen- 

ThempeiUic exercise Graduated general 
body conditioolng eiercbes, under dose so- 
perx^on, should m Institute preopeiathelv 
If possible and promptly resumed postopera 
th*cly to axtild the debflitntfng effect! of 
bed rest Activity frequently aids in cootroJ- 
ling the 111 effexis that ore temporarily pro- 
duced by the procedures associated xrM the 
actual surgical Interventioci. 

AminiieUen Shortly after surgery amhxH 
latiOD is desirable and necessary The potieot 
should be taught the proper method of get 
ting hito and out of bed and walking with the 
least effort This Is easier to accomplish 
shortly after sxirgery than after the mtient 
has been confln^ to bed for a number of 
days writfiouf activity ^Vafi±jg dAtaores 
should be gradually increased and attentkii 
given to correct posture. Proper hreothing 
exercises are also Included 

ProloDged fanmoblUxation In bed intc 
feres with the normal phvsioloric proce^ 
of the body In the normal Individual, tart 
more »o during illness, and »ltn nredlsposcj 
to psycboloric and emotional problems. 
latter may Be a contributory rector to noj 
pitalltis" 

Contraindications to a judldously 
scribed and Individualized exenrise and 
ambulation program are perhaps relatfv^ 
few At carta to times ambulation mav not be 
advisable however graduated conaitkntag 
therapeutic exercises may be indicated 
SbocL, internal hemorrhage and severe s>»- 
tomlo Infections are usually contralDd^ 
tions to eariv ambulation It has been ob- 
served over many yearn that postopcrati\’e 
fever is frequently lower and erf lesser dm* 
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l^cntAN uet /jooi in U iwwujn aitd rduceird at the Unhertfig of 
Chicaeo end tltidi Stcxileel CoBeer His croduate rduceJkm In rurfftrv teat 
purtiirrf furtltrf at \orlhtmtem Univerriig There he luu continued to make 
Important retrorett contributions to tmeery //<» telenU at an ertixt hate icon 
rrcocniilon amnriQ that croup of turpeont tcho hate an amtxuid cr e at i ct 
artistic (dft (done uritb their turgica/ abiJHiet 


on upright posture hh 
system— Qt best a rclatb-d) IneiBdent 
rr®® ^em— became subject to added 
The \-clns serve as little more than 
blood to the licart- Pro- 
^ ^Jood lliroufdi STins is prlmaril) 
force remains after ar 
^ Otood passed through the capillary 

mean aufated by such auxiliary 

M the suddng action of respiration 
KTtvfh, contraction, the vnU-es and 

6cd*^ ^ ^ lower portion of the 

Sravlty hinders smous flow 
previHif^tv^ venous circulation hove not 
uEaki . T”^ of from 

bnr WK-ir, “^“cquences of stagnant 

Vttv influences such as in 

Come obstruction to flow be- 

*^P«riraposed, the veins and the spent. 


poor!} oT>'gciialed blood tbe> carry becosno 
read} ground for pathologic alteration 

ANATOMY AND PH^IOLOG^ 

In the extremities and mesentery the\clns 
are more or less paired \vlth the arteries. 
Thfa relationship nou-ever D not constant 
throughout the bod} for in some areas, such 
as the U\*cr cranium and chest, the veins and 
arteries run independent courses The mos- 
culor coat of N-eini Is coosiderably thinner 
than that of arteries, and possesses ndtber 
the contractile power nor strength of artery 
muscle. Consequently spasm in v ein*, though 
it does occur is not extreme ainl distentian 
may become maited with moderate increases 
in venous pressure. Persistently elevated vc 
nous pressure can overstretch and attemule 
the muscolar coat of vein walls to such an 
Pace 1327 
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ct HpHrr llun mwinnl ntxl uulkinc cniurs 
wdrop^’f’Til) a mtxlrrjlr ilritp Actiwl ro- 
\fTwl (i flow Iw' <1nnnn\lrolr<l In urnir 
lihiJiuls wIlS \ rrictKT ntIh^ 

Tbf two ttuin «if xtHn^ nrr 

ctftftici iml tlirnml)onlilrbni% It U of motr 
flttn pmJnc; ll«l lltr^p <UsrJvr% nfim 

ocTor topdhcT n% IntmlcpriKlml i-aitv-nnil 
ffffrtnUllIrt, allhroopli linn miN apprar in 
dfpcntIcnU) 

WRICO'.t >r!NS 

Nirkw \-rin\ appear a^ lorlttwit ilihtcsl 
dhtortlotK of othmdvo rcLill\Tl\ >lmEcI>t 
\riBJ. \ triers tTU\ appcir In »r\Tral nrra\ <rf 
ihe bodv The ciiinmmx*st Ixprs a^l(^p from 
ffjose at (he fowTT rvlrrmKfrs nrr o«rpli 
xoral Naricn, inmlK rrMtIdni; fniin p<itlnl 
tapcTtmifon varfers <rf llic »prrm tile \o(n< 
diitalioQ o( (hr lnfrTi«rr lirmmrlKjidal 



PcTjcral \ 


Saphenou* v 



^ Sclwmuic rrprwnUtloD of vpnew 

^ rJStiS!! ^ of th« It* 

to Corni^rtcnt volvoi penn 

to dr prcfdmitly and only from kupci 

Vc^ '2™ P Inccanprtcnt viIvct allow n 
***• tttfT »n iupCTficlal vc(n«, caustn 

^ “d bmro tortwwa. Vtlra 1 


toty rnnaln competent 


\-nrlcrs (rf tltr lirimd IlRomml nrhiar\ bind 
dtT and prmifltic \rTKnM plratn and varfccs 
tif llip omlml r>m-mi5 fj-jtem 

Incidente \ nrlon^ estimate* of the Incf 
timer of \nricttM xrlns iLixr Ixm mmlc Imt 
In ^eitTral il prolrabl) can Im tnkl tiut aboot 
10 jrer cnrl of nl) ndiilts mvr tJjlrt) Bve >rars 
of nijr luxe 5(nnc tleprec of varicose chanfy; 
ill ihHr wplimintx ximmix 

Cdnlo};) Tlip fnndarrrcntal defect resporv 
sllilr ftiT X“irlcoxltlc* In the legs It pmlwl)!) 
Inarnipiencr of the XTiIxrs In the cont>cctlng 
XTiiit lietwem the superficial and tlccp x'c- 
ntnit fxitcmt (Fie 1) \Mten lncomp^cnt» 
the xalx-rs no Irtogrr prexml backfloxx and 
thus olloxx hlood xxith a greater llian normal 
prrx\irTt*-hrad (o fill the siipcrfkJal fj'rtcin 
Important factor* In the etiolog) of xurlcoic 
xelns an heretlllx liKrTcascd postural strain 
(raiimn, compression or constriction of xrlns 
ond phleliilis of the deep vcr>ous s^'stem 

Onigenitnl xxraknos of xtHns appear* to 
Iw a familial ferxlcncx One con «tcn find 
lltr same th ret In ont or l>oth parents The 
tiffspring of parents xxith x*arico5iUcs tend to 
tlexelop x-aricositle* at a >'oting age. In addh 
lion to familial or perhaps congenital xrcal 
ness of xrin xx-alU other ctteloglc factors 
max he endocrine or exm chemical change*. 

IVolonged standing is said to produce 
enuiigli undue strain to cause xnrimsitles. 
Iloxxvxrr examination of people xxho might 
lie predUposed Ir) tlrcir occupatlcms (eg., 
flotir walkers and policemen) does not show 
0 higlier incidence of x-aricojc xeins in this 
jjnnip tJun In anx other segment of the 
population On the other hand It is possible 
timt such occupations may aggravate pro* 
xioiul) existing tendencies to x'aricoso xrin 
farmatlon 

Other factors tending to locrcaso xmous 
pressure In tlic legs Include constricting gar 
tcTS enlarged l>mph node*, pelxic tumors 
and similar agents The rdatix-cl) high in 
ddcncc of sjTnptoinatlc varicose x-elns dur 
log pregnancx lias aroused curioslt) regard 
Ing a possible relationship Occnsionall) the 
most sex-CTO s^mploms occur In the earij 
stages of pregnane) long before the growing 
uterus reacha its greatest stce. This observa 
tion has led to tlie speculation that an endo- 
crine factor ma> produce xx-eoknesi of the 
xxjln wall*. However the congestion within 
the pclx-ls during the early stages of preg 
nancy may more than offset the relatively 
snuLu tizc of die uterus as a pressure phe- 
nomenon. 

The superficial venous system of the leg is 
less able to cope with the stress of Inamsed 



1328 


Chapter 32. The Vascular System 


extent that the muicJo loses iU homeojtntic 
ability to rcTumo normal tonua The remit may 
bo Irrcvcnible ballooning and tortucaity A1 
teratlonj In the vein wall itielf may weaken 
Iti ftructnre. 

The veins of the extremities contain valves, 
\vhereaj those of the abdomen, thorax and 
cranium do not Venous valves ore arranged 
in such a way that blood flows post them to- 
ward the heart They are cup shaped, with 
their concave face pointing projdmally Their 
function apporentfy is to prevent backflo\t 
under mdaen increases in venous hydrostatic 
pressure and to aid in the directional flow 
of blood when venous presmro falls to low 
levels- Valves are located rather irregularly 
along the main stem veins but invariably 
occur at the branching sites between deep 
ond superficial vein svstems In the e itre m 
itles 

The deep and superficial sets of veins In 
the leg bear special consideration since their 
differences and tbeir relationshta with coch 
other may be tbo background for dUabIbg 
disease. The superficial set of veins— tbo sa 
phenous system— lies be^reen the deep fascia 
ond sldn surrounded only by weak super 
fidol fasda and a variable amount of sulv 
cuhineous fat The deep set— the femoral vein 
syrtem— is housed in muscular compartments, 
or fascial spaces The two systems connect 
at bvo main points. In the groin (sapheno- 
femoral junction) and in the popliteal space 
(lesser saphenopopUteal junetkm) Valves 
exist at these juixtionx. The two lyrtems are 
also connected bv a number of connectine 
(lOKalled perfonitlDg or communienting) 
veins, cadi containing valves, as well os by 
many imaDer anastomotic vemi Thus, blood 
floxvlng from the tow to the heart has many 
alternate routes of flow Coramunlcotioos be- 


or without variations ore seen These are 
superficial inferior epigastric \Tiii, ahJeh 
ascends from tbo fanction to run in a cept- 
alad direction the superficial drcumflei 
llioc vein, which takes an obliqoely hfer*] 
course- the superficial extenud pudenda] 
vein, %vhicb runs medially the medial and 
lateral femoral cutaneous veins, which tike an 
obliquely downward course Variatiow c® 
ibis ooslc anatomfe pattern may be extreme, 
and as many os twelve or more brancbei tMy 
be found 

The lesser saphenous vein collects super 
fldal venous drainage from the lateral mal- 
leolar area and posterolateral region of the 
cnlf and ascend to the popliteal space, 
whore It dips below a strong layer of the m- 
perfldal fasda to Join the popliteal veio. 

Neither the great nor the l«ier sspbeoocs 
vein fa accompanied by arteries. 

The deep veins of the leg. on the other 
hand are paired with arteries. The anterior 
and postcidor tfblal veins approach the nild 
line as thoy ascend in the leg and join approti- 
motely in the posterior midliue to form tbo 
popliteal vein behind the Imee. The popJitctl 
win perforates the adductor magnus moide 
to reach the oddnetor canal, at which point 
It fa kjKTwn as ibe femoral or superocitl 
femOToJ vein, TTie femartl vein and artery 
ore closely associated in the remainder of 
their ceplalad course, the vein lying latenJ 
and posterfoT to the artwy In the krwa- thigh, 
and medial to it at the Inguinal area. 

The profunda femorfa or deep femoral 
vein, collects blood from the deep thigh ona- 
clci ond emerges to join the supeificlal fem- 
oral vein abont on inch and a half bdow 
tbo Inguinal ligomccL Tbo profunda fanorfa 
vein has generous anastomotic connections 
with the branches of the Inferior gluteal 


.veen the deep ond superficial venous tyi 
mis of the leg are rnort numcroiii in (be 
xtt. less In the cailf and least in the thigh. 

Tbo great sapbenous \Tin runs the entire 
tngtb of the leg from foot to groiru Its 
oorse fa along the mediid aspect erf tbo leg 
it the onUe it fa onlerior to me medial mid 
eoluj it ascends posteromediaHy behind (be 
ncdlal condyle of the femur then directly to 
be fossa ovalfa of the superficial fascia faffo- 
itor to the inguinal ligament It dips medl 
iDv and deep to foin the femoral vein. 
Brancbca at or near the saphenofemaral juno- 
Boo are roSlcal ^ """ 

be recoEolKd and *" “^“•,*** “ 

will nc* be Wlowed W f'?™™ 
Ste cooditfoo Ai a rule, five bttmehe. .Wd, 


vein ebm-e and popliteal vein below 

Above the fancture of the deep and super 
fidol femoral veins, the commcai stem is 
kiHnvo as the common femoral ^rin As it 
dips behind the inguinal ligament it becomes 
the external vein In tbo pelvis It b 

joirted by the interna] iliac (bypogHS^) 
vein to form the common iliac s-dn. The Ut 
ter joins Its opposite fellmv to form the hue- 
rior vena cava. 

NonnaJIy venous pressure in the lower es 
treralty fa lilghest upon standing and kw-est 
when the legs are elevated. Under DOitoti 
circumstances, after an initial slight rise, It 
drops predpitoosly during walking 
tion undoubtedly has a milking effect whlcQ 
aids in emptying the veins In the piesence 
of incompetent wves, tbe standing pressures 
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tiif taphm<"i' and ornimnnlcotlnu 

{rc2) Wult iho twHml <>r Mnc 

tJr Irt i' rlnalctl nlxnr llir lr\rl «»< Otr 
fcK-h Ki that till ^^n>n^ldal %«liu rTn|rt> In 
pjMh tuKlnl In n)matd m4vv,tt:r In tl»r 
ruraincT^ lumL (jmiprrs\lim 1\ llirn n)«Ir 
cm thr fmu mali% in \\>r ptnln dllnT In 
Gpp rumbas fincas «>t lt\ a Ittnmiijurl it» 
crder ti) cmnpTTn> thr V4jdntxdrni'*t^l lurn 
bo. The patient l\ tltm nsVrtl Id U 

tltf uphfwlcmonl valsc Is iHc v^dc smnet 
erf the tncrmprlmc) iIk* VTins mil tcnntn 
nnpp for a tnlmilc nr lm» In fen* fillint; 
tlo»h fnxn Itrlim Urnwn \\ itf llir ctmi 
tmrim; fijipm or tminilenirt ludenr onn 
EUmc permits rapid fillinj; Irmn alwnr 
Rapid EDinc; fr*nn lirlms tn iIm pr»*M*nct of 
tie pressure irsdicatrs InnimtHlmci of <n»c 
crinorc perfnratfnit \*Hns l>cl*ns iIm Irsil of 
tie cwntrk-tfnn TIk* site «»f iIk irvctrmp* 
tnic> can U fmiml li> riT>ntlin; iIk* m-rrmi 
\CT uhh i}»o ImimiepHi pUaxl at \art«ms 
l«cr ItstU, Tlie iltort uplvcrKBis 'tHn ttun 
be t cwjlrilnitinf; or live »olc j<rurxx <rf iIk 
' jdcotHlct. ItKTxnpstrrxn of tlir saUc at 
t* fuTKlkm of llu sliort sapimKnts ami 
poprfiteal stHin can Ite trstal In a similar 
■rtW at that WL 

Perf/fc* tnt Is pcrfoTmesl in irrdcr to tot 
t« pateoc) (rf the doi‘p \nKnn fj'ili'm Tlir 
fa carried out In ctuntrictinf; tin wi 
Pbc'ioiu trunk In the thifili In «ne erf a 
The patient is oskol t*) mcn^s^ 
™ leg b) jomo iiKrh manctist'T as kicking It 
^lyrotnl) back irKl forth or lo "idkliig 
the room. With cKcrctsL blood nor 
fa roirted into llic tlecp s-einv coininR 
™e varicoiiUcs to emptj If tin deep wins 
•re not patent or If tlicrc is Increased liv*ln>- 
pretjure In Uic deep veins the \ori 
^tfa npj dlminlsli In sbe rcrtfrei 
•”t fa not of much practical vohre In moil 
hccaiino tlw deep veins an almost 
so complrtcls Ilut fonxr clmti 
will not he avftllahlc for tlve flosv of 
'■enous blood. 

other tests have l>ecn devised to 
mo poritlon of Incomnctcut perforat 
H^'wvcr most of tlwic tests ore 
^ more than academic interest to the 
In the present-day siirgksd op- 
^di to tho nribl^ the enUre main >1™ 
oiiifeiod by tbrlpplng. Thin all 
thav R Inanctei axe Intcmipted where 
curt 1 •apheni^ vein anti their 

a«a loc^ I, Mt cmeial 

can elf So^Hnl ccricose ulcer oc- 

h, Iho lower thlnl of 

the leg or In the area of the malleoli. Almort 


IMl 

sslllnnit r\tTptl<m n STirinw uUer ajrptars 
tliri'dls »niT a \« In h«ir this rrasim its nalho- 
Kenrsis lus l»eeii ascTil*esl to ptTfnhh bills 
sstiuli I'cnirs ns a srtpula In fotali/ed 
pbU bills TIh lull HimntdT> reicti*nj nl**Mil 
the still IS Saild to chdkt off the nutrient 
Moim! siiitpK to lint ptirtlon of tlie skin 
WIhh such nn nn i of skin Is Irritulrtl b\ 
iraitnii it diK's not lieil norm ill Instead 
tlir tissin ni i\ lui ak tloss-n otkI ulcer fortru 
turn results TIh. rt fore s-ariettst ulcer is not 
dm to sarlcttse \i ins alinie for if it werr 
iiIcTTs sstnild iKxrur in othiT arras of tlie U'gs 
sshrrt s.trlts»siHi*s mas lie morr extensive 
Nor IS st isls aloni responslbli sIikx* uIcits 
rnrels mreur on IIh* fotrt Tlie rrlativcl) poor 
ItItHtcl snppK to Ihi skin in tla area alHisc 
(hr malhx)ll anti tin cliamctmlstic location 
til an iilcir tUa'clK osxt veins In this area 
ire factors resptmsihle for the phlebitis cot>- 
ts-pt As a rule varieoH ulcers occur more 
rendilv in llinl« sslikli liavx been previous!) 
aflUctixl with dix-p vein ihromlxiphlebltls, 
complicnttxl It> dironlc drculatorv changes 
III Ok* skin. 

Mtliough ctlrnuj Is r>ot alwavs a diaroctcr 
istic sequela io otherwise imcompllcntesl vuri 
CSV* vx'ins it occurs In a large numlnr of the 
p.itii*nts Tin esaminer must Iw cuieful to 
cxclmle tlic possibilit) of s\*stcmic causes of 
ankle etlema if the comlllfon Is bilateral 
Edema vvhicb occurs with otlienviso unconi 
plicdtixl varicose veins tends to lx* accen 
tiuited losvartl the end of tlio da\ and to sub- 
side with elevation of the limb If tlie edema 
Is associated with pain and with iliinv ikin 
and tcmlemcss of tissue one should susp<.*ct 
sleep vxin occhulon or ihrmnboplildiilK. 

niipfiirc of vaHcojiKct ma> toko place 
with loss of consklcrable blood Tills mav 
occur withmit warning, partinilnrlv In pa 
tients who havT mp^ciallj placesl vorl 
covitics In sudi individuals the vxlns have 
a deep blue color and arc coverexl onh b\ a 
thinned la>‘CT of dermfa Such stmplo acllvi 
tics os crossing tlio legs ma> result in bleed 
ing. Bril noticed liy a surprisingly large Dow 
of blood clown tho leg, wlllKiut ixiin. Sudi 
bleeding is usually cosily controlled b> clo> 
vnUon of tho limb and tho application of a 
pressure hondagr 

Thromltophlcbith Is a relatively frequent 
complication of varicose veins Local areas of 
thrombophlobltlv of tho superficial veins arc 
probably more Uw result of stasis and trauma 
tlwm of bacterial Invasion Tlio usual clinical 
pitraro Is that of a painful red tender area 
of tho skin overlying n firm segment of velru 
buch involvement may vary from a hm grade 
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hvdrojtatic pre*suro than is the deep *vst«n 
ttoce il Ua xelaUveW unsupported in the wb- 
cutaneou* timie Veoouj Bow throut^ the 
deep tyitem is aided fay the support of rola 
tivoly strong tissues such as muscle and 
fasda. and by the contractions of mu» 
des Undue increases hi h\tlro»tatic pressure 
tend to follcm' paths of least resistance. In 
creased femonxl veto pressure Is thus trans 
mitted through comrairaications to the super 
ficial veins d the leg. The \'al\‘ei at these 
junctions give way arai become (ocom 
petent and the disproportionately high pret 
sures to the poorly supported sa^enmu 
system mav lend to lortuositv 

So-calle<^ secomlary varicosities ma> fol 
Icnv fay months or years the development of 
deep vein thrombe^hiebids A greater load 
of venous blood than is normal is shunted 
into the siiperficUd venous SNStem following 
blockage of the deeper \'etos and the ensu 
tog incompetence oz their valves after re- 
conalization 

Pathology Micrcacopic esaminatioo of the 
dilated, tortuous, thlnned-out '■•etas res-eaU 
areas of musciibturo hypertrciphv Inter 
spened with areas of remarkable thtontog 
of the vein wsdi Fibrosb is widespread 
Low-grade inflammaton changes are fre 
ment Phlebosclcrosls, with actual calcium 
deposfticm as a sequela to SbrosCs U s rather 
common finding, c%*eo In the relatively voung 
patient 

OccasicnaDy the venous stasis is curried 
into the tiny intradermal mdlcaU, When this 
CKXurs, so-called spider burst or spider web 
>-aricosities are seen to the ikto Microscopic 
examination reveals these areas to be lor 
tuous enlargements of the mbpoplllarv 
plexus of Intraderroal votos. 

Artoriovenoui fistulas partlculnrh of the 
minute multiple type, ore often associated 
with varicosities and ha>T been ascribed an 
etiologk: role to certain case*. 

Symptoms. Groat disparity <rften erists be- 
tween the clinical appearance of vaiicoio 
veins and the symptoms they produce Thus 
patients with mtolmal vartcosities might have 
fovere svniptoms whfle some with markedl) 
tortuous veins have minimal or rw svmptorns 
As a rule the early symptoms are heaviness 
drawing sensatioos and cmimplng. particu 
lariy to the region cf veto*, and especially 
while standing. Pain U a tTiriablo tvmptom 
and mort ofteo occurs to conjunction with 
localtoed anss of tbrorolx^ However it 
may occur to tbo absence of ihrombo^ and 



Fi*are 1 TmuJeVroWti: tnL A, laraapetin* 
icmt vria ttO}) mvkrd x artcoiitiei. 6 Lef 

rievatrt aben-e d of pdris to empty xefes. Etopty- 
h>f lUdrd by ftrsJe up*mrd carntte C, OedarioB cf 
wphenofnrio^ juactioB bv rumiceri £attn, vtips 
rernis rriuiidy empty »hrt pstinrt itradi Tcfii 
npidh from sb^r vhra hand U rmcKed. 


m»y bo «ccrotu»ttd byprtJ^e ^ byfe 


pn^enoo of . dratot ■■trica Tbt 

Kt duo to the compliw 


tions of varicoso veins such as dermatitis, 
ulceration and superficial throsnbophlehitii. 
Curiouilv ivroptOTm may be more le^■eTe to 
the earlier dtntkpment^ stages of xtricese 
\-eln* than later 

DlagncnU. Because patients with >aficose 
v’etns often have other lofirmitfes of mld^ 
age. ixmjrtntns are often eironroush ascribed 
to the \"ein*. On erarairiation static drfotUJ^ 
tie* arthHti* sciatic neuritis, mvositii «« 
arterial system symptom* ma> be the octittl 
cause of the symptom* present in a patient 
who has varicoae veins I^Uenti often eipr^ 
great diiappototmfint tt-hen rvraptora do oo* 
disoppear upon remcxal of the varicose vriQ*- 
Thus carenil hfartory taking and phvi^ 
examination ore fanportant A complete po>'*' 
ical examination iWdd accompany 
local examination for varicose vetos to 
fenr constitutional diseftse* fafcctioui dto 
coses neripherai arterial disease and *h- 
domtoal tiimort . 

Observation of the leg* should begin 
the patient standing Once the extent ^ 
location of the varicose veins have been ^ 
termtoed, it Is tradWorad to perferm the 
Trendelenburg test and Perthes tert. 

The Tremfefenhorg tert to ade to drtrt 
mine the location of '^'vsh'W to 



Tim Vi is«; 


im 


litrrtm OT (IcJlli fiom i«ilm<nian rtn 
bJsm ThH pHmoTTKmni lnm\n o\ lltrnm 
SToWrMTV tmfrttifTiatrlN U Mill mtitnl 
■Til I c-mM* n( <lralli IrwU) It u Wlotr 
ftefchnrt of mmlrm mUancrx In Ifrfltmmt 
nJ |»r\Tnlliin. (hit InalilllU In trcnuni/r 
tie fuilmcr ti libmt lliminlwnlT In tl»r 
Inr Irmln rJtK ntnl iMir r\j^ In 

ow^ir’ STKTTHt In 'tupm tip<m p'»<»r H'V 
jobcnU pn4ulil) Vrni lltr Incl^lrtvcr lUpIt 
Rind thnmhrHfT <»r llmtmlHnM 

crcaJh drscriluxl In llrmutiN In Mill 
ajTernmlK Ka *. \wn phM»ntUt<nn 

Ino In OcKmrr owl !)rlbkr^ Tlip rmwt 
wj Hlf* fi» thl< tx-pr of llitiimlwnix K tltr 
irpxTfm the Irps 

ind ralhn;;rT>o{x, |n llip raill<nt 
c( bltTKf lltmmlinxlv ■ froh cl<rt ap 
pfJn In I xcin wlikli oIIhtwIw rru) rxlillril 
JB efcxfcuH cfuncrx Manx tl>rorir\ haxr 
I^ A rltcd to explain llilx ocennmer xrnne 
“»a opwi wunw oprrlmmlal or clinical 


r\hl«*ntr otlim clrxliicrxl from knnxxTi op- 
pliciblr faclx 

Mini Inxlnncr^ of xTnotti throfTil)o<(5 In 
llir Inxxcf extremities occur xx-iihont o demon- 
xtrnlile prcclpllallnp factor Poxxftjlc cauta 
llxr fulor> mx> Ik* ilhidcti Into throe main 
i:ni(ip\ liK-nl xpxxel clunpci fudi m Intimal 
<l(Tmip( xfiimix Jtaxh arxl dinnpci in the 
ctMRiilatinp prttpcrtics of tlx* blood 

It lx |)1 itixibir to iiixpcet timt intimal dam* 
apr <lnr l« hnjl Injnrj or dixoaxo In the xtHn 
XX nil IX A bki K canxo of bland thrombosis 
tUv. 'll Vnule rvtctislxe studies of the veins 
«»f p.itientx dx me of tliromliocmlmllsm do not 
ipprat In Uar mil this omeeixt experimental 
llirnmtxnm tan In. produccxl bx deliberate 
inlimul d )m.)Ce 

\«*n*Hix xt has long been mspocted as 
an rtioloRlc Influence In phlclKrtbrombosts. 
Siippnrtlxc r\ idence for this rclatlooshln has 
l>ren jxfoxldotl bx dose examination of fresh 
small tbrumbl seen to originate in areas 
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inflamoiatory rooction to a severe auppura 
tfve type of IcsJon \vith »yrtmlc septic phe- 
nomena. Aj a rule. Inflammatory t^’pet of 
thrombopbJebitij in ruperfleiaJ do not 
produce embolism. 

Varicose derTrujitils varies from ibe leath- 
ery Kaiy discoloration to often teen in pa 
dents with lang-stondJog varicose veins to 
an acotely inflammatory red, iti^ilng, burn- 
ing tyw of lesioa The dermatids Is usuaDy 
located over the lower third of the Itrob 
The leikin has been termed varicose eetema 
and may be due in tome cases to allergic 
phenomena. Secondary pyogenic or fungal 
invasion Is not uncommon 

TreatmenL The treatment of variense 
veins can be divided into conservative and 
operative mootures. The coiwervadve treat 
ment is reserved for patients who for tome 
reason cannot wlthitand turgery arKi for 
those ubose involvement is rrrintmal As a 
temporary palliative mearure when rurgery 
cannot be undertalcen wearing eUitic stocL 


fna from toes to groin offers symptomatic 
palliation They compress the nrperfldal 
veins and shunt senous flow through the 
deep vefaM. When the veins arc rntniiml and 
cosi sist only of an occasional smalt tortuous 
twig in the absence of a positive reaction 
to toe Trenddeoburg tot. such a small teg 
raent can oxually be obliternted by the injec 
tion treatment 

Infecticsj treatmcDt consists of the Injec- 
tion of a sderoring iolutiem directly (oto the 
vein. This mode a treatment Is usuailv tern 
porary There are some dcBnito txmtraindl 
cations to Infection treatment It should not 
be carried out In the presence of an acute 
npper respiratory infection, uncontrolled 
diaoetes, local ulcers or Jaflammatioo or ad 
vtneed arterial disease of the legs and it 
should be avoided If the patient bos a history 
of cardiovascular accident A few deaths 
from embolism follmvinc the infection troat 
ment of varicose veins nave been reported 
An obvious critldsm of this form of treat 
ment Is that it only obliterates (he immedl 
otely visible segment and there is no assur 
ance that the obliterated vein will not 
become recanallxed. Hence, in the presence 
of a positive reaction to the TrendeJeoburg 
test, the ideroslng treatment of veiai is of 
no valne, since the main stem Is Incosn- 
petent. Ato lb, .re ^ 

Sdaiy to veto di>o*«> thfa typo of 
tiMbnoot U rrortblo. r 

Today *0 gtoitert mefuhon of th^ 
lerton tT«lni™t 11c to tho i><»t5orglml 
^od. It tvUch Hmo wtoll lawdnlne 


ces ma) bo obliterated if (bey per drt after 
main-stem stripping. 

A wide variety of solutions have been 
used. Including hypertonic glucose solatkm 
and alkaline soap solutions such as 
inorihuatc, sodium rlcinoleato and sodhnn 
licinolcate They act by producing a local 
thrombus 


Inlections arc made with the patient stand* 
ing and with no tourniquet on the Jet Care 
must be exercised not to allow any of the fr 
rilflting solution to reach the pcrhnwui tii 
cuct. If this occurs, a painful Irritatioa may 
bo act up, which may lead to sloughing of 
the ildn Infections are usually made no mere 
often than a week apart 

Surgical treatment for varicose veins coo- 
lists in the ligation and separation of the 
great saphenous vein at the saphenofemortl 
function, ligation and severance of aD the 
wnnehes orising fnan this area of the sa 
phcnoui vein, and removal of the entire 
length of tho great saphenous vein from the 
groin to (ho anUe, If Indicated, the lesser 
saphenous vein at Its h^^hire with the 
popliteal vein behind the Imee is rimUsrlv 
ligated smd stripped Separate Incisions nay 
have to be made to retnme eJosten of veins 
vi-bicb are oolv indipcctly connected with 
the main stream Onlv by such a complete 
maneuver con one crpect to rtsnove most of 
the tevolved veins as vrell as the main, in- 
coropeteot channels. If new small v« ric^_ 
tics should appear in the months foOenrin* 
surgery tiiese may be injected or erdsed. 
Despite this radical typo of frcaimeDt, i ftw 
patieob particularly those with seccodarj 
varicosides pursuant to deep vein thmmbo- 
phkbltis wtil have recurrence*. 

A most important feature of snrgirol treat 
meat is pati^t long-term follow up, so 
new i-aricoside* may be handled appropri- 
ately 


PIILEBOTHROMBOSIS AND 
THRO\nM)PHLEBmS 
As the namo Implies thrombophlebitis Is a 
compoalte disease consisting at thrombosis 
of oJo^ within a vein a^ infiananatorr 
involvement of the vein wall A wide 
of types pxlstf depending upon degree^ 
severity extent of hivolvement, 
cation and amount of inflammatory reart^ 
The problan of thrombophlebitii Is 
portant one, not only bemuse of its 
effects but because of the propensity 1® 
portions of the venous dot to br^ off 
travel back to the heart and Into the pd' 
monary artery Tbe result may be pulmonary 
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M ci'r nn\H>U Tlumu 
l-TiWith (xominc in nti nnlnliunl llmh irf 
iDrt>prwTV'>K-j’Klrt iWTvmi nnN W 0»c (lt\t 
ct»cJ tndicjtfcm H tlirirnilwunuiitt' nU 

llfTjrr'-^hH }iimvn% In »<m»r 10 |>rr «ml «»l 
pjbratj with tnnwnUMnClOl' iiiitilrtnn ~ 
cidamncra\lnni1 fir>t <lcn i>1 r'uHrxTm.^ 
dr pmoras nr IimC or i>l mtaln Mmwl 
ciwii. llmcr llw* ^nTunrTHf ol liWnvhr 
entirfnfO ihromltophlrlriU' Is trason 
retrii fur cartful vtanit fur itTwlrtrtlrtl nnv 
ifjstic fT f^^trmlr ill»^4W 
Sarpmw hast l<iic l»rM ihr linptr\sl«m 
dut major Ibnr^tisumlnC al»‘l<ffoltMl npctj 
t™. rfprtialh llnxr InsTiIxInc Crrat 
loH or tboy pTculirdnC lisptflrnsIfTn iir 
I9TP tuHr tn Ir fotlmsTil l*s xmiNix orm 
than art lltr mmr xt^srifldil or 
opTTjtKr prornljiTC' \nilrls 111 
wdical patlcnU appear l«» l*n rT><rTr mixctj) 
tJUeOundomans dmmic Invalids tV"«l tj-si 


htTTtainl) r>oi the ttnlv pfrdplfatlnc raiisr 
aesidfTK^tn iHr cvlrrmrlv Imv fnddrnrr 
““fwnbrtfcdisrawamrurcdmmfcalK l»rsl 
patlcnti, 

olnlmdlfm to rrlitm flost fr«im the 
Cmbv max result from ttmittt> «ff the 
tmajual posiilonlnc rlnrinr* snrc<‘f' 
“^rfcial dlitmlhn a/nJ prrgnsrx^ Stjc 
•™c tod ihrnmljoslr max rx-sidt 
*« of Thromlnnfi In Urxscr tlsiirmltlcs 
1^5) It haj Ijeiti inptVHo<l Ilut tiirotnhl 
prrdomlnanllx In the wnalltT <hTp 
^wtbecalf Iloxx-iorr mctlaihRis post 
dhsccOom mraJ tin <l/xlril»»tt«n 
be rxlrrmrlj xxltlciprrad and tlidr 
•ppcan to U-ar little rrlatiJaishIp to 
l<3cal s)*mptonix In vmir 40 
™ Ihc patlfnti thronihl r>ccur 1)1 
fa llic lossTT cxlmnltlci. The ds'ep 

j ^^ xcoom fj-jfrrn of iJie conLifnx 

«tcncr than dot's tlu JuptTfleial 
tfjr *V5tem In the Oilpli flixl the 

4 ^ *o-c3»ned deep xtIos of 

ftrrmXj Internal lilac x'dnx conUiIn 
Tim* ^ ^ of luhiccts 

■PPtor that plilcbotliromixwls 
Vffc vZz common In the deep femoral 
the thigh tlian In tl)c coif 
^^^■naough clinical ij*mptcmii arc more 
^^d^ble xvhen It U In the cdf 
l»*i wT^.'^SS^’ted thot Untmibl In tbo 


at on 

dWno!!r'*\^*^^®*Pltc oil the thcmpeutlc or 
In reemt >'can (ho im 
•ad thrombophlebll 

“^boonbolUm hoi not clumged a 


13.3.5 

prrtiihlv I allure tf) rrtognl7r a bland 
ihrottihns tintil emlKitlsm oeciiri has no doubt 
l« pt llie inn<In)ct of rml)ollsm xlrtnall) con 
stmt \ texp-sx of reports from nil oxrr tlie 
xxortii uixnUini, oxer thret million opera 
txims v|u»xx«.<I an Inchfenci of fatal piifmo- 
rwn eiidwihsm ranging from 0 1 to OJ57 per 
rrtil IX t it.mg 0 14 per Cent with remarV 
abU hltlr itungi <txct the past flft> jean. 
\\1xeo stitisties xxrre l»av*<f upon aulopsj 
fimlings tin inddmci of death from pulmo- 
lurx rml" h m xanrxl from OJl to 23 per cent, 
xxilh III ixrragr of 2.S per cent In theM 
long now statistics llirrc appeared an Inter 
^•^llng Init iiiH*spIainctl xsaxclikc perlmlldlj 
|.xnx III tin vjnm imtltiitlon On o ihorlcr 
rini.rli.isis thn>mlKxnnttulIsm appears to be 
in ur ifrrxdh'iii in tlie spring and autumn 
fmmths in irmperate climates. Since 95 per 
<riit if all litil pxdmonarj emboli arc sakl 
to muMiatt m tilt loxxcT cttrcmltles this 
aiLil rtnn site h-n naturallx attracted the 
most jtiinljon for diagnosis and prophjiactfc 
Irr itimsit 

Amimu liospitalixcd patients sictx of ox*cr> 


ftrefunda 

femoraJ 


FtRurtf 5 Urual rita cf ari*tn of pblebotbrwnbwlJ 
In the losw rttmnlty tod p«lvta. 
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Figon 4 A, ThratDlMifa o( twec X T’fair boon dontkci { r><UL’^ V i r rmhiirfi ) Vdo wtll bu ucamd 
•lyrOTMoce. B, Thnxnbocli of thm itjt dontlon. Note befcimiiDS famitvnust a vdc wtS ( thraoibopUe* 
bu) Cl Tbnxnbotii d four du^loa. Clot tbowt «viy orgonotbCD aird cJ 't aim by cndotbeU nl 
Uyer Vdn wnU ddeieoed. D Thrombads of trvjai day* Organksd <A°t aloi^ tpdBtlnynFd'ahb 

fiw tbe sn«tly tlucboned v-da wall B«^fitCLlQg reomalmliaa. 


wboro itagnfltion li maximal— In the cul-do- 
lacf form^ by the proximal wrfaccf of ve- 
nouj vaivct Ai the clot growi and becomes 
organized, this localization becomes less and 
less obvious because of propagation and fn- 
volvement of tbe entire coDtiguous vein \vaIL 
Changes in the coagolativo properties of 
tbe blo^ have been round pKJstopcratively 
in some patients, but studies on blood fibrino- 
gen, antithrombin, flbiinolysln and platelet 
counts have been unfruitful Urtder cerUio 
circumstances, sucb as following splenec- 
tomy Increased platelet coimts do parallel 
an Increased tendency to thrombosis 

Many clinical conditions seem to predis- 
pose to venous thrombosii These include 
iurgicfil operations tnfuries, bums, infecdoui 
diicasei, cancer especially pulmonary and 
panCTMtic, dehydraHni, diixi. heart faOuro. 
faforttion. 

tdvoDdng age, M obe.% 

pjMiMDcy and the puoperii^ A pcruial of 
iSflSlTvea]. that 

f ■ u-Li iimnn to most Ca tue CODOJ 


culating protein moieties of tbe blood may be 
held responsible in certain instances, as in 
corcinorDa of the pancreas and lung. 

Bland thrombosif usually originates In tbe 
deep veins of tbo legs altbou^ occasionally 
other sites may be involved The more In- 
flammatory types of thrombophlebitis, which 
may vary from low-grade nonbactcriil ta- 
flonunatJon of the vein to fuH blown suppur* 
Hve lesion, ore best known to occur in super 
fldal veins of the legs in pelvic veins, to the 
appendiceal vein ( pylephlebitis ) and hi veins 
accompanying tho arteries in tbromboangUlIi 
obliterans (Buergcri disease) 

Microscopic emmtnatlon of tbe site « 
cltnically bland phlebothroinbosii reveab 
that after forty-eight to seventy two hours 
this leskn Is Indij^gulsbable from actuJ 
thrombophlebitis (Fig. A) Thus strictly 
spealdnm the term phlebothrombosij appHo* 
only to l^onj of i>erhaps less than four day* 
dunrtloo 

SnmTurotfve thrombophlebitis mav 
sionaBy /oDow postpartum or postabostal 
•epfli. So-ctUed migratory thrombophlehitb 
usually involves only tbe sirperfidal veins and 




Tim Vi ins 


ia 37 


tlicli ind fnol Tldt jlumkl 1 >p 

JoDemHh onU nx^Inatr inr^Miip Itriurm 
debcCirt of iHr paMnKt>rml»i% ntn^clr hi 
iVpTlflrjl ipacc nnil ahnip iIk' mnllal amt 
poriirlnr rprds of thr ihfclu llir kinv h 
mkratfl) diirinp jutpaH(»n Tlir r\ 
B^aef imnf Iram tn ilivHnptiUli iMiwrm tlir 
mpooic lo ahrxtfTtial ilr^rrrr^ <rf |uh» on llir 
ooe hand, and tlx* dl'comfinl jmxlurrtl li) 
to itinKiui palpatkrn on llir otlirr TliU 
rip k trt \Tr> rrlU\dp xlncr canNr% 

lor caH tcndrmpss truN cunfnvr llip pklurr 
5. Ilunurn jlpi, nr tloninrxkm |r>l TfUt 
BJortn-cT comfvK of thif^iflnxInR iIk* fixrt of 
4f pilimi ^htlr tbn Inm f\ rttmclrtl If 
inffleilon of thr fnnl rllril< pnln (n llw calf 
u poplrical trcj tlm rraclkm lo the Imt 
poothe IItotxct at fn IIh* palp-iMon ma 
HWfT ihc tnt H tint pallxipTwnnonlc fi»f 
tiitnibcKii. 

®- Spbj-pmnmanoTTirtrr cuff pjlii tmt 
(l^ctibc rp) The prvntmallc oilT of ihc 
•{“[^poWMnQmrter is placrsl oftout ihe call 
cr mifh and ikr*rf\ InfLotrs! \nnna1K pa 
not rejdrtpf dlvnmfort at prrsvurcn 
150 mm. Hr on the calf or thipji In 
of tbrorehosis tlw pallrnt com 
'l * pteioirc slcnlfi 

57 flw normaL At this point tU 
? ^ froJVdlald) deflates) am) the tsnt h 
00 the other cdf TIh* patient 
“J«D 0 < be alerted to the pos^fliillt) of 
^«it sbouKl be waldied for oltrrallon of 
^ emersion or a reactioiK 

taK.!? ^ Ihffjh. Tlifr (ei( appean 

«*nsHi\v arnl perliam tin? mort 
the dbpiortic pro^nre^ a\-3ll 
*° detect earl) tlaml thromhnsit 

hr mtuclc rock 

toceplaUe dinical test per 
w more wmitiw than the pa) 
but not as reliable ai Uie cuff 

L,^ b^Thc calf muscle proup Is 
Sn-ere In its relaxed stale 

or dbcOTnfort Is suRgestiw of 

(IJi'vrnice) The 
of occnslonall)’ bo sue 

^ l»w P“^ cough 

ckim^ to bo of some value cs- 
thrombophlebitis. 

PeirU] ■ /” local figni such ns su 

*'*tfcos. Ti, and other similar fo- 

^ C3C may bo x>rcscnt when the 

■nt Is prooounced, but as 




0 inlr ihes are nlxenl In moat patients \villi 
eaih hi iiitl plilriMKhromiMnis 

rioginni* (if Thrnfnl>o|i)ilchllIi of Lower 
Cxiirmiilet. TlmimlHiphlchitli ma> progress 
along one of four lines eventually no 
tmiclii li ilrii<ita1)1e sign of llic original dis- 
ease nvis lx fmiiHl dmmic Ntmous insufB 
clencx iif Ihe Im-oUctl leg ma) give S)’mp- 
lonis for hie tlrath from pulmonary embo- 
iKm nw\ occur pulmonary Infarction may 
foUtnx mmfatal pulmonaij cmliollsm. 

\o rrtiiiiuil lirtectabie fes/on Prnbabl) 
In iIm* m ijorils of l)»o milder coses of throm 
iHipIih hills of the InuTT extremities the db 
ease siilnhh's complctcK in duo lime, in 
soiite cases liccausc of good Ircatmciit, in 
Olliers Mithixit ndeqtiatc treatment In the 
bltrr group are perhaps man) originall) un 
rrcsignl/esl cases in man) patients mikl 
residual etiemn of one extremity with or 
uithixit pain will cventuall) suosido conv 
plrlits It must bo rctncmbcTed however 
tint one attack predisposes to another par 
linilarlv oiler anotlier surgical operation or 
inpirx or recurrenl illness sucli os Iicart fall 
lire Ooisoqumtl) a painsUldngl) careful 
historv regarding leg s)Tnpioms after pre- 
s*i«xis surgical procedures or illnesses Is man 
(btorx Onl\ li> such screening can proph) 
bctic measures be propcrl) hutltutwl 
Chronic \<fnous imuyiriency {posIphlebUk 
•yurfrome) In a brgr percentage of patients 
the first Indicntion of postpartum or postoi>- 
erath’c Ihmmliostx is the devdopment of a 
pale sssollcn painful leg as ambulation is 
resumed postoperathTh This tspo of limb 



Fi^ttrtT Phlecmasta albs doleu (mUk lej) 
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Figur* 6 Some ofcfol mioeaTen to detect pMdiotbnsnbcal*. A, Chtaunferenti*! mcesntaDeTJtJ tnkil 
fired itte* on Uiiibe. B, PaJpotkiD for tcDderaoB between bellJej ol fBOecntrotui moade and poplsctl ue*. 
C) Hontatif d^o or donldeziao tot. D SphysnianianocDetcT enff test (LowcDbcsi) on caH or tUgh. 


100 patient! with pulmonary emboUrm are 
on ni^itaU lervica the remaJolng forty com 
ing from fuxglcal lervlcet. In 20 to 25 per 
cent of the patienti the fint embolus b the 
fatal one From 53 to W per cent of patients 
who die of puJmonarv emboliiin, or who er 
hiblt pulmonary emDoUstn at post mortem 
examination, were not kno\vn to have had 
anv thromboembolic dfaease In one serleat, 
the first signs of thrombosis were recognized 
in 74 per cent of patienti only after massive 
pulmonary emboUsttL 

It Is o^ous from these figures that fig 
nificant numbers of patients have thrombotic 
disease without its being recogntred. There- 
fore the true fiiddcrtce of phlebothrorobosls 
is not known. More Important Is tbe obvious 
tnabUity on the port of the cltntdan to diag 
nose the condition early enough. 

Climeal Picture of Phlebothrombosii 


and Thrombophlebitis. Superficial thrombo- 
phkbltis is ordinarily easy to diagnose be 
cause of the readily observed local rigtis 
such as redneas, lo^ heat and fubjective 
pain, supplemented by the usual syitcmlc 
slgoj bflflmmatkm, such as fever tachy 
cardia, rapid sedimentation rate and leulov 
cytoiis. The systemic signs vary In degree 
according to t^ amount of Infl a mma tion 
Xbc diagnosis of deep vein thromboris of 
the lower eitremities U much more duilve 
and, as mentioned, tbe lesloo often^ 
j^cospizod. The diagnosis can lometimef be 

pIMned occDTiMK* at tbo rvttaitic •Igm 


listed above for thrombophlebitis When such 
signs appear they are usually soon supported 
by the detection of local tlgas of vencus 
thrombosis or by those of putnonary embo* 

UfTTL 

The tncfdence of pblebothrtJmbesiJ in a 
riven Institution U usually proportkaial ta the 
olUgetK* with which the condition ii 
seoniKd for If dally examlnatfon of the legi 
Is corcfully boiried cnit on both tbe surgkal 
and medical] services, tbe number of detected 
cases will bo higher tlian if such ocaminaticiu 
aro not done. 

The routine etamlnaUon for silent deep 
vein thrombosis Includes the following (Fig. 
6 ) 


I Predse questioning about soreness or 
discomfort in the legs. Unless spedbeoby 

a uestioned along these lines, it feast half of 
il pcotoperativc patients fail to roeotfon 
spootaoeously aches In tbe calf musdes or 
other comparable minor symptoms 

2. Inip«*lon of legs for slight changes in 
color Incipient cymnorls of the skin may not 
bo obvious unless the legs are dependent, « 
In sitting or standing. Comparison of one leg 
with the other makes for more accurate 
moit than examining each leg separmtely 
This test is not reliable In tbe earbest cases 
of bland thrombosis , 

3, hleasiiretneDt of tbe circutnfcreoce ^ 
the legs at given points in the thigh calf and 
ankle and, roost Important, comparlscm with 


preoperative measureroenti. 

4 Palpation for tenderness fai the call 



Till VlJNH 
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thteh ■JhI f«iol Thii t^amlnallcm iImihIcI In 
iaoc UTth onU modrratr iwmsnrr Itrlu-rm 
tic Wllr. of IIk* p4sln>cnrmlit«i nmsclo In 
tic pofltlpal spJci am! alone lio’ mrilin! and 
pi>ifrior o^ped^ of tin* IIiIrIi Tin Vmt 1% 
pwdmtrh flc^r^l dtirinp paliuUtm TIu rt 
numamu^tlram lo l>rtwrrn llip 

frjp<Tnsr to almorma! <lrpn*m <tf p.»ln on ihr 
aoc hand and the divcinnf«>rt poNlncrt) !i> 
too Urmom palpalUm on iIk* ntlipr TliU 
lign b not \tt> rrllaldc klncr mltrr catjsct 
foralf Imdcnir^t ma^ omfnv iHr pWiirc 
5. Momam slpn, nr jlonincxkm Irsl TltU 
fUDcmcT comblr of dorvlflr\inp iIk* foot of 
lie pjtkTil the Unce 1^ rxtt'ndcti If 

dortffle^ of ihc fool cUdlt pain In iIk* calf 
or popliteal area tlic fraction lo tlir tr^t U 
po^-e IIowcATT as In IIk* palpation ma 
BctoTT the Int is not patlitjpmnnonlc for 
timsiibmis. 


6- Sphjpmomanomctrr cuff p,iln (rst 
(LoNTuberp) The pneumatic cuff (A (Ik* 
tph^fmomanometer b pberd al)out the calf 
w thiph and ilowl) InlUtcsl NormalU pa 
tinits do not rcpijtrr discumfort at pressures 
ISO mm. Ur on tlw calf or Ihipli. In 
fe prwCTKC of thrombosis (hr patient com 
UllctK of pain at a pressure siRntfi 
below the nornuL At this point llu 
raff b immcdtalel) deflated oik! the test H 
on the otliCT calf The patient 
not be alerted to the posslblllt) of 
^ wrt ihoold be watdied for alteration of 
7^ emrenfon or a ss'llhdrav^al rcacthm, 
flofap the tJi/Rh This test appear* 
fratrltfsT ood perhaps the most 
of the diagnostic procedines a\-all 
fathc^l^ *** detect carl) bbnxl tlirombojis 

tJ P^bi on calf mitsdc rock 

^Inii 1* an acarptablc dtnleal test, per 
^^*raiiewhat more •cnsIUve than the pal 
te^ but rwt a* reliable oj the cuff 
*llRhl]> bent with tlw heel 
^ bed- The calf muidc group U 
btei and forth fn It, rcbxcd rtntc. 
or dlMmfart ij rtiggctl™ of 

OTigh pain tort (LawrenM) The 

wave ho luB 

fa, ha, L hgomboaU. Local pain on cough 
Peefan,, ^drned to bo of some value c*- 
thrombophlcbltU. 
other local ilcni, ruch as *u 
'efaB. dilated pretiblal 

rcdocti and iwel! 
dkation, n *^^^8 and other rimllar In 

hflsm— ra*y bo present svhen the 

element U pronounced but as 


a ndi ihcs ars alncnt In most patients with 
4 irK bland phlcl)nthrnm1)usi< 

1 rugnosls nf TljromlKjpIikbhb of Lower 
Exrrmliirs. TIinmil)ophlcl)[tls ma> progress 
along uor nf bnir lines rsTnluall) rro 
reshhul <Ici«‘cfahtc sign <if ll>c original dis- 
ease mas In fnimd dirnnlc senenis bisoIH 
denes of the Ins-olscsl leg ma) give s)’mp- 
tonis for life- drotb fnmr pulmonary embo- 
lism ma> ocCTJr piilmonar) faifarctlon ma) 
(dHoss nonfatal psdmiman embolism 

No rrtWiffli drlrrlable Inion Probabl) 
In flic miJiKil) nf the milder cases of ihrom- 
Ifopbhbltls nf the lossvr cstrcmltici the dis 
ease subsides complclcl) In due time in 
some caws because of good treatment fn 
others ss-ltho4»t adrqitalc treatmenL In the 
btirr grwip are perhaps man) originall) im- 
rttsignl/cd cases. In mans patients mild 
residual ctlcma of one cstremfts ss-fth or 
ssitliout pain sdll csTntuaJI) sulaslde com- 
plrtels It mmt be remembered, bossrs-cr 
that OUT attack predisposes to anotlier par 
tinilarls allcr onolbcr surgical opcrallcm or 
(n|un nr recurrent illness sudi os Itcart foil 
ure OmsequentI) o pabistoklngls careful 
lilstor) rrgnnling leg r)Tnptoms after pro 
simss sssTgIcol pnxedure* or lllnciscs is man 
dators Onls b) such scicsTnIng can propb) 
lactic measures be propcrl) Inilitulcd 
Chronic iTnoni Insu^ttiency (pottphUbitie 
tynHromr) In a brge percentage of patients 
tlic 6nt Indication of postjjartum or poslop- 
erallsx* thrnfulxjsb is the dcs’clopment of a 
pale sssuIJcti painful leg os ambulation Is 
resumed postopcmtK'cl) This type of limb 
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Fu;ur#8 Some •r<ro<^ of throtnborii. 

A, Qtnxur kMcnmg w-oh diMlontioc of lUa of 
lower third of B pKrdamt'Us ijipevioce of 
dda. C, Ukenboa 0 S«c3]nda> vcncocftks tnd 
temportnly Imlod ulcer 


h*5 been referred to aj pUe^morkr oibe do- 
Jens or more commoalv mill leg (Fig. 7) 
Tbe lo^ve^ed lurfgce temperature of 5uch a 
limb ij apparent!) due to refles arterkupasm 
whkb commoah accoropaaies \'enous oc 
chuion. This condition may gradually spoo- 
tai>eousI> luhride or It maj perrist for life 
If the condition progreoes, tbe wnotu 
blockage resiJtJ in de^opment of other 
more lerioni sequelae (Fig S) Secondary 
cericostiies are omallx the result of chtmUng 
of the malor portion of the >maui return to 
the ruperficial leg ^-ein* Aa a rule, tbb is 
more often the reSdt of ineompetency of the 
valvular tvrtem of tbe deep Nrins than of per 
sbtent blockage. As tbe dwp vein thrombm 
become* crgiuifzed, the ^Tfn nnl] and ft* 


\-aK-e* become an integral, inseparable part 
of tbe conglomerate tbrorabu*. In due time, 
recanaliiation occun, erften ^vith multiple 
but the blood in the nm\ dianoel* 
Is oo longer aided along Its cmine In ^-ali-e*. 
Ai a consequeoce a high degree of starii 
deN'elop* ta tbe lower third of tbe leg. Tbe 
Odn uid vmdall-ing tin™ bteoroe 

OTVWMtea. «l«I» tiremW tonn In »ul> 
Md the to .boot Ibn^ 
Iroll lo 5 » to nonMl cotor comtstmev 
ItnwybtcooKto) and thinto 


Induration mav begin in a small area over 
Hing a perforated vein and involve *ldn and 
underlytog fat. Flbrodi of tbe UDderb-iDg fit 
either accooipanJe* or folknvi ioduralloo of 
tbe fUn The skin gives tbe appearance cf 
parchment paper under vvhj^ the fitt) 
layer is atrophic and hard. 

Tbe least trauma may result in dirtmic 
ulceraikm Episodes of acute ceUulUls or in- 
fected denmrtitis may sopervene \Mien asso- 
ciated lymphatic throraW occur the din be- 
comes thickened and leathery and in n t n itif 
iostances elephantiasis ma> develop, 

Tbe patient unfortunate enough to suffer 
from chronic venons huuffiefenej with tbe 
manifestations mentioned osuaDy must be 
resigned to lifelong care of the Ifanb 

la detTMuing onlerof frequenc) the port 
phlebjtic leg eihJbhs edema, pJgroenUtinn, 
fccondai) v^lcosltics pain, amnatitii, Jn- 
duralJoo and ulcnraticsi. Most of these se- 
quelae can be obviated if proper ear!) treat 
roent is instituted and gow! cam Is taken of 
tbe leg afterward. 

FofmoHOTy thromboembalUm. Whlledeatb 
from pulmonary embolism occun ia an « 
treroefy small percentage of patient* with 
thrOTTibortc disftise of the lower crtresnltia, 
It b Ukel) to folknv bland phlebothnmbesii. 
Since as stated, phlebothrumboslt often goes 
unnrcognlred. pulmonar) embolism imiallv 
occurs vvhbotjf warning. As roentiooed pre 
vfoasl) an overwhelming proportioo of pa 
bents who die of puhncaiarv emboHsm art 
not known to have had dinicaD) demou- 
stnible thrnrnboemboUc disease, ncr did tbc) 
sEkw signs or symptoms requiring (berapj 
prior to the fatal embolism. Not aD larg® 
pulmonar) emboli are fatal Some of them, 
particularl) smaller puhnonan emboH mav 
produce pulmonar) infarctfoa However in 
20 to 25 per coit of cases, the first emboloJ 
Is the fatal one 

Animal erperfmentation has denx»*tratfd 
that Donfatal pulmonary emboli do not in- 
voriahlv pitxluce infarcts. Pulmonai) infarc- 
tloo faUoTving pulmonary embolism b appar 
ently dependent on tbe presence of other 
factora, such as diminidt^ aeration, 
fereocc with blood supply and tnfecti^ H 
none of these factors is present, an e«bow 
mav cagantie in the pufmonai) vessel* and 
produce no demonstrable effects. , 

Certain conce pt s have been developed 
from the aearch for factcas wblch ma) pe- 
dpitate the emboUzatioo of a thrombos. Fw 
oBunple in the presence of anemia, eJot 
retraction foUowfng coagulation is known 
to be greater than norn’ t is tbffemre 
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po^tiWo iKal f upccmtotl Hirt rclradlon If It 
occm fntlmHnp tliminlMnl* nilplil Inid lo 
draw thr cW BVka\ frtmi ttintatt xWth ihr 
walU ami permit it t<» \n' dlOiKlRr*! 
br the pix^ltiR stream <rf MjxkI Fvrrsshr 
efct rrtractkm ocoiri hi eltlirr clirrmlc one 
Bdj or in the anemia folknWnp nnitt Mom! 
kss from tnrperx 

Another ermr e pt of emlnillntlon Is 
to the nature of ihromlxM pn>pafiall<in TIk' 
oUert portion of thr dot mllverrs to llir In 
rtma , ftbflr the dot pn?p.ipatrs In ndtllnc a 
jcfl “Ufl of frrslil\ elotli'tl lilooo elements 
The tad b ooK loosels atlad>rtl rnTT n small 
tm to the adhcrml portion, ln»l Its lar^iest 
Enfacc lira, rvninetl as U Is to live stream 
of \nwia blond males rratlx prmmd for 
deposition of cimilatinc platelets crlls arul 
other dottinp dements TIh' tall of a throm 
ha nm bier beamse attadresl Irt tl>e \tnsc 1 
waQ. Bat tiry ridden Increaw In stmons pres 
BTC. as mav accomp-mx conphlnp. sudden 
Bctkn, itralnlnp at a stool or an) other 
r^jiical expresshm of tlic \ alvalxu fruTHtr 
TO, nu)* carilx cause the tall to Weak from 
b Boorfej* and become an eml>ohts SimI 
the tap of live tliromlms cstensls past 
I boKhlDp sTssel xehidi IrrinRs blostd from 
f PdgfabortfiR part tlse current fnnn tl»c 
“»di ma) rwcqx off a psirtlon of tlse nrft 


dairlcal dinical picture of pulrttonar) 
b the ridden ons*-! of constrlctlm* 
pain, painful iTTcallifnR. ansletx sIkkI 
■n cj’aoosb. In a few natIcnU, hemopt)ils 
xetth froth) plnkaputum ma) occur 
“gc tenderness plcnral frkrtinn nih and 
^ •^) sh adoH suppesthu of Infarction In 
d thc^ fj-raptoms an prfma 
r .j_ of pnlmonar) Infarction 

fextr and loukocsiosfs arc later 
phenomena, Enrl) dinical differ 
acute coronary ocditskm ma) 

TObdta, ma) cause death 
v,^ * rocmenU hov.cscT fcxxral 
d *bp*o whJi the patient In n rtatc 

xx^th or without loss of conscious 
rwWrf. o? ‘^Ih fupervcoc*. It b In fuels 
ttm- Vm M ^ ewtain therapeutic measure* 
^^VttenTOted 

findinpi Immediate!) 
frun cosll) differentiated 

ocebriou. TTr* coronary vessel 

P^Waie^i” n aculc cor 

demonstrable 

U can bo said that a masilvo 
b uiuoUy lethal email 
rctult In Infarcrtlon with 


plnirllls oflrn xslth effusion man) smaller 
rtnlMtll tcudl In no demonslmbJo pulmonary 
|).itliiiIople prstcess prmided tlso hmp b not 
prrxdousl) illseised 

A ‘'parndoslcnl nrtcrrlal rmlsolism occun 
\xlini a XTnmjs rmlxdlsm passes thrmiph a 
p,tlenl hmimm ovale from the rlpht to the 
left shir of llsc heart arul Into tiro arterrial 
sx-stssn Sndi nn rmlsolns max lodpe In a fem 
iiral xrsstl crrclmil x'csscl or otlicr pe- 
rlplseral arlerx 

Trraimrni Profthyhxh of renottf l/irom 
/«»»/• No kmnxm test or method can accu 
rateix forc^rll xslielhcr a patient xslll or xsill 
not Kavr vmosis thromlxosb The rcccntlx 
lijlTtubtrvsl onlUhromldn and Iscparin tol 
rmna tests liaxv rsol prmed reliable None 
tlieless tlserr ore some rrseasurcs xxliich can 
Isr iirulertaken to reduce the rbk. Also the 
realiratlnn tlsal thmmlsocmlsolbm ma) occur 
tmder certain circumstances should fcrxe to 
alert the sitrpron to kkmtif) and treat phle- 
Imthnimlrosis If possfldc 

Since earls rieopnillon of thrombosb b 
tire <m!x hope of prcxentlnp cmbolbm, dall) 
esamlrution of tl>c legs, as prcrs-fmisl) out 
llrrosl In all pnstoperathc patients and In $e- 
xrre!) Ill medical patients, b mandator) 

Pnrphxlactle measures during furger) Irv 
cludc prexTntlon of shock and maintenance 
of effective dmdating blood volume when 
blood loss Is great I^lopcratlvel) venous 
stasis in the legs ma) be dbeoumged b) such 
measures ns prewnlJnn of exccss1\*C abdoml 
rral distention ax“oldancc of light abdominal 
binders and b\ rujt permitting prolonged pc 
rluds of imrnobPlt) or dependencx of the 
legs. 

EUastlc stockings or baiKlngcs compress the 
superficial \*clns and thus tend to cause more 
rapid flow of sonoiis blood through the deep 
scira As a result, thb nxrasure b excellent 
pn>ph)lasis against deep s'ein thrombosb If 
clastic lumdagcs arc u*^ the) must be ap- 
plicsl carcfull) and reapplied dail) Elastic 
csnnprssslorn Is partlculoily useful in patients 
with STiricosItlcs. The clastic stodirgs or 
horKlagcs can be applied prior to surgery and 
worn b) the patient during and after sur 
gcT) Of course. In the presence of Inflamma 
Uon or Ischemia, elastic compression cannot 
bo tolerated by the patient oeenuse of the 
local pain 

Early ambulation after surgery b imdoubt 
cdlv n highly iinj>ortant preventh-o measure 
ogolnst tluomboernboUsm. If ambulation can 
not bo cniried ont for any reason, a definite 
routine of gentle leg massage, leg exercbei, 
and periodic deep Weathlng may be instl 
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tutetL AJl ruci mcfljures are aimed at pm* 
venting vemoui »tajl» In the legi. 

The mopbylactlc postoperative u*o of on- 
ticoQguLxnt dxugi mcb ai beparin or bfahy 
dratycoutnarin (Dicurrmrol) hai Iti adhe* 
reoti and Its opponenti Tboxo who favor this 
therapy apply it to all patients \%1th a post 
history of Uirombosis or emboUrm In order 
not to risk hemorrhage, the anticoaealact ef 
feet is not instituted until forty-ei gh t to tcv 
enty t\vo hours after ruigcry The cjrponenti 
claim that application of the method may 
risk hemorrhage and is probably not prat 
tlcsh since the onset of thrombosis usually 
occurs during surgery or ^'rithln t\vent>> four 
hours aftenwurd hence they claim the lote 
initltutioD of anticoagulant therapv does not 
actually prevent the formation oi thrombi 
and that after cessation of therapy eral^toa 
tioQ may still occur 

Active treatment Inasmuch as the two 
Outstanding featuna of thrombosis are pul 
monary embolism and disability duo to post 
phlebitic syndrorae therapy Is aimed at pre 
>Tnticm of each of (liese compUcatiesns once 
the thrombosis is dlscovered 

If the diagnosis is deep cein pblebothrom 
hoeit or tbrombophichUii it fa customary to 
^^Tap the legs m elastic bondage* from toes 
to groin and immediately mstituto antkxogn- 
lant theTOp\ At this tiro© the legs ore DcHher 
elevated nor lowered but are Lept flat to bei 
jack knifing tho patient to a full dtttog po* 
sftion Is to be ovolded itoco this may eo- 
oewrage venous poc^g or stagnation at tho 
hjp level 

Anticoagulant therapv Is begun Tsdlh hepa 
rin for Immediate respemse at the some 
time a coumarin derb’ative li administered 
orally The latter drug osuall) take* fortv 
eight hours for full effect upon the prothrom- 
bin When prothrombin lesrls reach there 
peutic range* the heparin fa withdrawn. 
Careful ch^ on both coagulation time and 
prothrooibin time Is made each da> Anti- 
coagulant therapy is carried on somewhat 
longer than the week of bed r«t, Thempv 
may cover a period of ten to fourteen days 
In some instances anticoagulant* are coo 
tinned on to three wedcs. 

If cmbolfc pbenomerta occur despite the 
treatment outltoed abows, bliateml femoral 
vein ligation below the saphenofonrwral 
tion is carried out with the patient under lo- 
cal anestheria. If a thrombus is fosmd at the 
sit© of propoted ligation, it ma) be necessary 
to do a thrombectomy or occarionsdly a vena 
cava ligation. For a number of years in cer 
toin institutions, bilateral femcaal veto lig* 


tioo was carried out as the initial procedaxe 
upon discovery of thrcmbosii to the legs, 
later coinporison of results howcvff todl- 
ected no simificant differeifce brtwera the 
facidcnce of embolism In these patients and 
that to patients gh'cn anticoagulant therapy 
Hence the procedure is now reserved for pa 
dents who show signs of embolic pbcnonjcra 
despite anticoagulant therapy The operatko 
Is usually done witboot rcsioring normal co- 
agulation. 

When a patient ^v]th deep veto throinbesfa 
fa allms-ed to become arabuiaiory be fa fitted 
with elastic stocktogs from toes to knees to 
Tniaimtoe th© edema. 

Jf the diagnosis is acvfe infbmmaioiy 
iktomhophlehills of the deep or superfidd 
veins of the leg, initial treatment fa rimllar 
to that ontifned above eacept that elastic 
bandage* ennnot be used launediaiely 
because of the discomfort they couse. Cnri- 
<nul} to the acute stages, iticfa patients mn 
allv require mneh larger dose* anticoagn 
lont dnig than the usual ones to cider to 
ekvot© their coagulation lime to tberapentic 
range* Another useful measure to the pres- 
ence of severe pain, nsualh dee to dfa- 
tentJoQ of veins in spatm fa to block the 
sympothetic impulses to the legs If this 
fa don© hy paravertebral tympalh^ gangli 
onto blod, it fa best to beghi tho bkii be* 
fese instituting anticoagulant therapy Other 
methods of blocking the sympathrtka in- 
clude continuous caudal block and the use of 
parenteral gang^onlc blocking agents, such 
tti heiamrtbOBhim w related compounds. 
Antibiotic* have been used empWcalh io- 
gether \vith anticoagulants, bat tbdr 
lemalns to he evaluated since most of these 
lesions are not caused by bacterial fe\’*si<^ 
If onlv superficial veins are imobed, t« 
affected segments mav be excised once ^ 
eoib acute toflanimatory stage has subsided. 
Pulmonary embolism fa not a ccannun se- 
quela to mis lesion 

Ambulation fa osuaHy not attempted bfr 
fore I week or ten days or as sooo as it “ 
possible to wear elastic stocktogs. 

^fastive x^eitotu occlttsion. In rare to- 
jtances massive thrombosis occlude* pw 
ticoBv all the veins of the leg. including ^ 
main stems. When this waair* the entire ^ 
•up to midthigh becaanei deeply evanotic ^ 
extremelv painful and nvoUco witbin a 
hours. A patient with such a hsion m»y ^ 
Into *hock from blood Ion into the 
Treatment consfati of elovation, nith 
bent. Immediate anticoagulant therapy ^ 
Intravenous adminlstratfOT of fluids 
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blood lo trral ihc »hi>ci If ll M prrwmt Such 
trrabTKnt mav lie rn\anh*il In p-ncliial ir 
hjm of tlmtnl nonnal crihtr t«i tin vUn nfthin 
bouiT. In an occJsf<>ii.i1 mtiml tlu limit nuv 
boctjcnc gjncrmitm nml rniuiri nrrutul ithni 
Jftpric pjxxl trcalmcTjl S\'niit.itltrtlc Mitel 
b tmnlh to rw n%nll In julUrntN 

Orrtmwrmmii {/lotl/ihfrMfff 

ijidrwtv) The chronic 'cxnirlar <tf llirom 
bcphlcWU^ prrvciit rmr of lltr nwnl (UfllciiU 
tbffapcullc pfoMrms In ivirprrv 
Fee patients nMne xlin Is nttt tilccrntcsl 
botnhnsc main »)inploms arc pain «nt itniKi 
trt md eJona with itr vclllnntt %Hn ills 
wtwbon, certain prrcaullons mini Ik lalnt 
TVic tndhIdiiaU ore Instntdnl In astrfil 
ore rabior Iraiinu In the area of the anllrs 
tod kiurr legs mrt In aland for a long liim 
litre irttlng for long periods. In Inp the 
lep (4e\jtcd wIkti uallliig. In umr elastic 
(todfaigs Dol In nth the illn <if ihc legs too 
dpmah when drsdng afli*r liathlng to ap- 
^ lanotin ofutmimt In iIh vlitt of the atilfes 
Wore retiring at nlgltl and If <»lie>c to go 
oi l strict udghl rcdtictlim regimen 
U s-wkwSU« an present llic grent « 
P«Tioui srin, and sltocl laplKmiins if Indl 
should lie strippcsl and indlsHdttal 
erf \clns esdskl Tlie rathtjialc for 
procedure In lltc ptrsonce of chronic 
d«p \c±n IniufDcfcncN li Uasc'd on (Itc sup* 
that \-cnoirs return fn»m (lie logs ssill 
“hastened thmugh deep, unIns'oUrd solns 
as rccanaltrcd srim If the tlagruint 

^P^tfidal sjHem h rmwrd 
If olccratloo occurs treatment depemis 
the cstent of tlsruc dcstnictlon Super 
small ulctTi (Rg 9) irsuallj heal ssitli 
1 "* clcs'atlon and 

wflenlhse dressings. Ilosm-cr as amhiilo 
° the ulcers mas n‘cur imless 

^*^P^cial venous iSTlcm Is ktripjicd or 
I'^euslic comprcCTlon Is applied 
^l^f^Infocted ulcen often present a scrl 
In thempv Local application of 
^qurallons b uiuall) to no avail 
critw-_* principles of dcs-atlon, com- 

cieonlj caro arc applied Puru 
gmnulalion tissue 
^ clean red flat 

iTmoH- °f antibiotics, fm- 

dArlcltog agents or other chemical 
craft patients a split thlckiKts illn 

DC applied to luA healthy graau 
n otfae^ surgical esebloo of the ul 
poor tissue, of 
Qding the mHleriving fasda, may bo 
wter attempts to dean the ulcer 
carried out It b knovm that 


mi 

grnnultlitm Ibsui which appears liealthy 
grossi) K most rcccptlst to grafting svltcn 
Us |rtc b over 7 4 

<XTasfniulI> tin* sHn conlinues to Irnak 
dinsii rqmitr<ll> after healing with or with 
«ml n graft dc'spitc tlic measures outlined 
Xartous inrxles M trentmetit Imvc licen pre 
scrllirsl lor fctidi p.»llcnlf Including ssTnpa 
ilirttmn) llgnllon of the popliteal s'cln or 
femoral sein and rxlcnsi\-c excision of nil 
kuiMrflcial sdns of tlic leg Ihrougli long flap 
IndsUms Tliesc measures have yielded good 
fesulls In some patients. 

Tlie largest percentage of milder ulcers 
can lie iHjkxl while Uie patient b ambula 
tors In nw'aiis of wecll) or scmlwcdl) ap- 
pbijlion of Unnas paste liool oiler palnllng 
iIh uIixT with gnillan slolct or a similar d)^:. 
llie nllonali for this irealmcnt b one of 
tsimpr**\sion protection and maintenance of 
moisture and softness In the area. Tlic hoot 
cinisisU <if wTanpIng the leg. from the base 
of iIh toes to the knee, witli gauze Imprcg 
nated ssith a zinc oxldc*geLjtln*gl>'CCTln mb 
tiirc Tlir metlKxl permits healing m‘cr a 
nmnlicT of smls or montlis It lias Ixrcn re- 
placed In and largo b> tlw more direct, 
shorler term treatments mcnlloiwd abos-c. 

Infected dermatltb purruant to clironic 
smotis InsulIIdenc^ b usualh best treated 
b\ identlGcation and cradicotkm of sec 



FicBTt 6 PcatpUehttio tyndreme. Appearance of 
dJn of leg bmriedlcteb after heallDg of alc0 
WrinUn fci aJrfo dniote reductloo tn Note 

tb«e-p*peT riUroc M (porehment app e ti mnee) of 
fldo 
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ondary factor*, luch ti epidermophytosis, 
sensitization to various aliergens, secr^oits, 
medication or bacterial inN’askm. As stated, 
most patients, nooetbeless, nvUI respond to 
elevation, deanly care and, later compre s 
slon. 

It Is important to Impress npon the patient 
that despite the success of spei^o Immediate 
therapy lifelong care of the Umb Is manda 
lory 

j /iromt>oemto/mn Death from massive 
pnlmonary embolism often supervenes within 
seconds of the embolization. Some patients 
may survi\*o several hours or even govs In 
roughly 50 per cent of patients so amicted 
there Is time to apply one or more d the 
emergency measures. 

Since the first of these measures is imme- 
diate administration of oxygen b) masis it Is 
always best to have oxygen readily available 
on surgical wards The subcutaneous injec- 
tion of atropine sulfate, groin is advbed 
to overcome reflex va^ effects if they are 


present Tbo intravenous or fubcutaneoui ad- 
ministration of papavarine, y- grain, has 
been recommenciea to m-ercotno bronchial 
spasm and to counteract \‘entricnlar fibril- 
lation. Immediate beparinization is also ad- 
vised. 

Because one cannot predict which patients 
will tiuvive no N'alid statistics are availahle 
as to the efficacy of this form of treatment 

In a few centers in the world, pulmooai} 
embolectomy has been succcsifoliy carried 
out Obviouslj the results arc better in the 
slowly fatal type in w h ich there is time to 
perform thoracotomy expose the puhnonary 
artery and remove all its contained Wood 
dot With the proper selection of patients, 
such drastic snrglcid measures may save an 
occasional life. 

TintosrBOSis o f th e upper 

EXTREMITIES 

Thrombophlebitis of the superficial veins, 
especially me antecubital vein, commonly 
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ffiV-wT WrJ\Tn<t<t^ fnfmbn^ 1 1 inn) Iw- ilnr 
h>lnTCTl«'nldl\ nr IrritalitlH) «>f tin* wilnlUm 
ctotamlnatlim or Inllmal Irritalltm fn>m IIh 
ncrdk* 

\3 1 rok* ihc arra N pjlnf»»l and ln«lrr 
Tlje 'Vln It ml nml w «rm TIip vtdn 

omiJlr can be palpatrtl at a firm coni nrMlrr 
d>c din. Moitt lint pjclt inttallj cause Oh* 
CDodilkii to jolnkle In a frsv dn\-^ 

ThrombotU nf tlto axIlLin and mlKlaxdan 
xrin ttQ\ orbr (rmn a x-arlrU iil cansrs Dl 
rret Iranma and pndmiprtl cxnnpTrttkKi are 
Inown rOnlnpic fartcirt Sn-callrtl effort 
tbtunbmh miunll) fnllmst wirnr tinntjjal 
pfe)dcal cxcTlkm fnxolWnp comprettUm <rf 
iBexrin tn the inl»da\-ijn mirtcle tendon or 
br the tcakom antimi rmisclc In addition 
fractum, hemalomai tumor nml 

ptstopcralKc nuttrctiimv comptextUm liavT 
uern mpomlljle for oxltlarv vein tlimmlto- 
rit The axlTlarx \Tln ma\ also 1n.*como in 
Tched tn idJehitU miKram 
Sraptonu arc imtal!) trtlicrrd In with pain 
^ ^ iHe of ihrombwH In tuenl) fotrr to 
bourt thi. arm oppeanr inmrwiut 
I'jalpn ind the sVin asnimes a Inirpitmlj 
cw Cj'arKHit of the deep blue x-arfcl\ max 
Soperfkial xtIik become diUletl TIh: 
beaw and full to llie Mtlent 
the lr>cldence of p<dfnonan cm 
foJIominR upper extremitj \Tnot« 
rarombosb b ettrrmclj low Collateral d»an 
^ ■boot the QxfUa and »lKnjldcT arc ridi 
™ ««o assume the added Injrdrn of \vnous 
becwnln;; vltHilx dilated. 

A diagnostic akl Is the Injection of raJi 
'Toqtie medlom Into an arm \*eln In order 
xinjjJtzc the site of the ocduiion on an 
film {Fig. 10) This slKKild not be 
fw at least foi^-dglit liours in order 
^ ^ oblodgo Uic clot. Diagnosis sWtltoiit 
^'^Pby b preferred, 
j depends upon the location of 

^Im^bosb and Uic ics’crltx of Uk* s>'mp- 
mlnUnaf simple elcsn 
« the arm and anticoagulant thcrapj 
to ten days may suffice Sjrnpa 


llictlc and stellate ganglionic blocks with 1 
per cent procaine sohitlon ma> bo carried 
out lo minimize spasm. If the vein occlusion 
is at the 1 c\t 1 nf tlie scalenus antlcus mnsde 
scalenntomv ma> l>c <loi>c as a late procc- 
tliirc prmidctl rrcanallzatlon lias bcCTi nrv- 
salisfactnrj Thrombcctom) Is onl) rarely 
necessary If symptoms persbt after roanj 
months ivmpathcdomj max be performed 
to allcxiate Imth arterial nml ximcus spasm 
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Tlt^* arl'-fk^ aikI art»^hjl<^ tme coodulU 
fitr Hi' irarn|>i/ft <rf {nun On heart lo 

tin* cupniarhn wlirfr oTtaln 

Itl'nir) ar< nleavfl into (lie kitrrourKlin); 
(hMte ijiactn arnl ccrtjifi imialKitUe^ paA5 
wcnni Om taplllary iruTnlifafH Intd Oh* Mo<»d 
riu'y ure alvi td (inp<jrUi/ic-t (n On re)((flii(loii 


i4 Iflinnl !)ri-iMir( 
NimnuJ 


urtiTlfn an not rifikl tii1»o% Imt arc 
cap^hh td wl(t( variatkm in culflnT Spatm 
Iff «rf 0 m*s4 vc^mU inay iwvm a^ 

Oh finiill fd ridlim ^yinpaOn-Oc mpfffise or 
fn«>i (rrtafn ilin't't ttimiili Midi as (raitma 
uihI ciHO IlnHifOi all nbrs of artiflcs arc cn 
jUihW* of iiK-fi nllt'rnOoiis Ok intuller artiTies 
uiiil ^rt^r|llll^ iiudi rgu loore pronoijnced 
tljajiRi*s as a c«HiMt|iKiicT of synipaOictk 
kOinnliOoti Iff piimlynls Oum do lar^r ar 
liffh's I iirOnTinoTi Oh artixlcs supplying 
Ok* kLiii kiilKrtilatH'iHii tissiii kniall inusUes 
uikI vlsetfu nmMtir to uinUTjio wkler clmnt,i*s 
with (lynipntlu'llc aclMty jiuralysK tlian 
do Ohim fiipjdylnu liir^e muscle maskok 
11 m-h varlatliNis In Ou tcnie of arterkn and 
nrtiffinie* un of linporlaiKs not only In d< 
lefiilltiliiK hlood flow Into o ^Jw 1 ) purl of the 
ixxly ImU niso in n-utilatltiR ismtnil lilnod 
prrsMiTi IIh kyni|UtlKHiL cinitnil of Mood 
si^sv I iimiii jmivkies its with oik nf On most 
iisiful tools for denlhm svftii Isdieinic dls- 
onliffi iiairvly lymiaOictlc parulykls liy Jn 
flllrutlonniK-rtlniin oroixTotivi denervation 
Most of 0" pnihh ins rrlnllnn to Oki nr 
tPrl<“S csnin-fi' dlfTiculties with Ijow ^ hlood 
Into (slTemllk-i Tlio various df^len cun 
.mllnflrilv U wffliHl out wtlli cons derahle ac 

Wns n„l . cmnpWr pi.rl™' 

rniiillv liWiiry nf dWirtm lin>nrtcii 

'Z S«UT, II l.npnrt.„t Ono nuu. 

IflH 


Inrjulrc into (he patients history for syrnp- 
(oms nijy;c4tKc id diabetes bypertenrioo, 
cardiac dJwinJcn and loco] cold injuiy The 
me of tol«cxs> and the charac-ter of the pa 
tlcnt s svork art of Interest. One should try to 
dctcTmiiK) sslictber the mticnt has had 
hijil) loss Iff avcTase vascular tomis. Tbc de- 
kcripOon of Oic present Dbiess should be ob- 
tained in an iffileH) sequential fashkxi Cir 
ciimstanci*v under which symptoms are pres- 
ent jJvould W noted fur example, whether 
at exerdse or at rest Any vnriaUons observed 
with diantjcs In environmental circumstances 
arc of Importance. The common vasospastic 
dlvffdcrt may produce symptoms more or 
less continuously as Is true of aCTocs’anosls, 
or as In lUynautTs disease, episodically The 
common symptoms are cnldness of the hands 
Iff feet c<dor diaiiRCf siidi as pallor w 
onosis, liypcflildrods and on occasion numb- 
ness and llnjdlnB. Dlftital ulectatkm and areas 
of kupcffCdal RanRrcnc occur bet ei 
Icnsivo Rangreno h rare The chronic oblll 
erntivo dJscasc-s produce symptoms both at 
rest and witJi cxerdsc. One of die commoDCst 
csanplalnts Is liilcnnlttent daudkation, which 
Is Iheimsot nf mindo fatigue or achtnR^lw 
waltdng u Rtvcu distance with prompt rdio 
of symptoms after a momentarv period d 
rcit and return of symptoms again after the 
same amoiinl of csc^so In any coso, feitCT 
mlttcnt claiidicolloti occun sooner after wolk 
InR rapklly uphill or nRnimt the wind f® • 
fclwfftcr dhtaiicc. Tlie walking distance f» 
RTcatOT wfioTt potfcnti walk ilcnvly or down- 
hill Patients may also complain of runnbncss 
of tlic feet after exercise. At rest tlie mtient 
may notice coklncss of tbo foot or liandx, pol- 
hff or pain Tlw pain Is partkrulariy apt t® 
Ik prtviit wlion the r recumbent 
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bJ Ihc hcT»cfiriil rfTrct^ Rravlls nrr imH 
itpli\ hkmi h lArK In ilnrlnp In l^clir 
nlc hmlH IrpI drpnHlml utkI In ulKr Itrr 
Ir? pcrttli 

11)0 namlrulhin \\vni\i\ Incliulf u c,trrl»il 

pmajl rjr\c\ ll K ImpmUnl In cnjlnilr 

tie canluc »latl 1 ^ ilricnninr lltr l»l«»n<l ptm 
vsK *nJ cam <"tl lirrKlii'<^ttvlr \tii(l\ nl ihr 
rrtfna] xrssHc. Thr olrrmlllr^ Oinnit! l»r In 
ipccicd iIkhijiicIJ) ^n\ atuTiIix nnnclr^ 

tr tlTii^lc ihjnCf^ In nail' Iwlr tn ^lln 
ibnoVl he nntrd It 1% lmp«ntJHl In nlnmr 
nbrtbrr the h tin narmalK mni t 
ormhHv wti Tlvr itrrvmcr tif tntrmal 
tcior polinr nr nilnir h ImpifTlJiil I ullirr <»ti 
rfoalbn ab>rvr Iwart Inrl ami rnlwir In llm 
tlfperximt pcntlinn atr liKlIcallxr <if otTlti 
the ailniil TIh tlrCtrr nl Ullint; «>( 

tie wpcrfidal \Tln\ nl lltr luittU and led l> 
taportanLat U iIk- rjn|(llt\ <rr >m|Ii 

thict thev \-tnvK fill wlim live otfrmilN K 


Bade dcpcmlcnt alliT a prfl<al trf rlr\atl(«i 
(mKXB BUlnc tlrnr) Kl'\nfc^ calltivcs til 
ctntnd arras of strprrfklal trr tlrt'p fUncrmn 
ncntbrnolrd Stipcrficial plilrlilli\ ami oIIkt 
' ftwta al»KtnnaHitrt jru\ In' nf Importancr 
Oor slauld drlrrmlm wHcIIkt lln tnlrrm 
^ nomulK uarm tncrsNhrK hirt <if 
OT tnd fthrthcT an\ as)*mmrln with re 
^ to Icmpcrattifc rsists Tltc cm-lnrunvcn 
Wdreumstanen anda whldi iIk* rsomlna 
cot>d(Klfd arr <rf jsrat Importancr 
^ rwpoct to tnlnr Irmprralnn swtatlnc 
^ lor quallts of Uk* pnl«^ All llir pm 
2^ pulses should \k (cU U Is n<rt tufll 
*1 radial and dorsal p<ibl 

^^Thc bracliial ulnar olKltmilnal aortic 
femoral, popliteal and pmtrrlor tllslal 
must be euimlnod os well In a small 
of normal Imlhdtliuls dorwl 
tifal postCTinr 

poises arc nluaji normall) pr«<*nt 
Pol*« arc more comrmnil) ohlll 
n> dUeosc than are tlu. radial It Is 
^2*nt to note whether the arteries pjl 
tnd compressIl)k? nr firm lianl 

slKitud detect arKimimal 
ZrTjJ'® ” present and, when ancnrvsm 
,®*^ola, (Iflatalion or partial 
of an artcr> Is suspected, one 
The listen for a Imilt 

(f vascular tonns, the presence 

*pa^ and Uie capadt> for \-aso 
'‘»vi_rs, ^ * estimated In a surict) of 
™5ted In a svarm and cold cn 
pee of ^ Importance A s-on'lng de- 
l^djxUfJT^^ of vnsctilar constriction and 
” vasodOatallon ma> be noted 
Patient Is placed In a warm end 


imtiiiriil ghm n pimeral err spitnl nncstlMllc 
Mihpflrsl to Immersion iif one or more ex 
limiHIrs in warm waItT plst-n dIalbsTmy 
merlin alxlfnnnj and prKfs trr,»tinl l)\ tin 
administration of un anIemomU blocking 
npnil Of snlrjettisl In a smnatic p<TlphfTal 
nerve !il»»ck with pntcninr tn to prcicalne fr>- 
filltillon f»f IIk* rrglortal s>-mpatnctlc clain 
llievt me mires v-nr> In tlwlr efIcctivciHTss in 
Mocking vaviH.Tmvlrlctifm and Imlndng vjmh 
diUtitm TI«’ most rrliahh mctlrod Is the 
ranviiii, out id an rlTectht ivmpatlietic 
Mod. with prmafnr Another gooil method 
is llie Idockadr with prrxnfTH* id a somatic 
iirTvi such os iIh ulnar or posterior tllnal 
\asoi!fUlJthn> >s nswjcialeil with better 
wamilli vrmms filling and color \Mien svm 
IMtlirtlc blockade Is rffisded, sweating erases 
ami tlie cutaneous resistance Incrcowr. Tests 
carries! out In order to determine the capac 
its for vasmlilatatiou should be performed 
•n o cool etjdronmnit In esaltuting the pos- 
slMs rflrtl id ivmpatliectomv upon pain b\ 
pmcaim svmpjtlnrtfc Moct, llw patient 
slnnilil Iw* sul)p*t1rd as soon as on effective 
inirctlou Is carried out to those drcumstaiKcs 
most conducivT id pain In the case urxler 
studs -Iving down walking or erposuro to 
cold 

llcactuc hcpiremlx. or the rclp<’tt«‘ to a 
period of deprivation of arterial drculalion 
IV a vimpli test whidj Rives one some insight 
into tin adoqitacv of capllbrv circulation It 
h iisiiallv performed In etduding the blood 
flusv Into the forearm or leg (or a period of 
from three to five minutes with a sph>-gmo- 
manomctric cuff After release of the pressure 
freon the cuff one notes the brilliance extent, 
oml rapHlitx of appearance of the resultant 
flush. In patients with Rood capillar) blood 
flow the flush b full and extend rapftlK to 
the tips of the digits A slow or Incomplete 
flush Indicates poor capllbrv drciibtlon. The 
tckt can l>c carried osit with the extremitv 
liiHiriintal or elevated a ixrtain number of 
degrees al)ovc the heart level Tl>e higher the 
desalion at which on adequate flush fa ob- 
served tltc better the dreubtion The same 
lest enn be modified to stiidv collateral blood 
flow about a given segment of a major ar 
tcriul stem ( tlw Matas test ) This fa of \ti 1 uc 
in patients w'lth OTHnuyim or arterioverKJus 
fistub or in onv In whom a contemplated op- 
eration ma\ entail ligation of a mafor arterv 
The test fa carried out In the usual maimer 
except that the artcr) in question fa carefolJv 
ond complctel) ocxduded bv digital pressure 
during the latter part of the period of exclu- 
sion of arterial Inflow and Iot several min 
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ute* afterward. If under these drcumitancet, 
A good full flush develops In less than two 
minutes, one bos reason to assume that the 
collateral drculation h adequate. Since, In 
^tients irfth oblitenttve ocdos/oo of a fb 
dial or ulnar artery the collateral circulation 
Is ordinarily Ihnlted, a simple type of hypere- 
mia test usually serves to coofirtn or disprove 
suspected absraco of blood flow through a 
radial or ulnar artery (Allens test) After 
both the radial arxl ulnar pulses are shut off 
by digital pressure, the patient squeezes the 
blood from his band by making a tight fist 
The digital pressure Is released frocn the ar 
teiy in question. If it Is not patent, a flush 
fails to aevelcrp or is inadequate. If It is pa 
tent, a good flush ocean during cootlnoed 
compreision of the other artery 

Rarely are special instruments or tests re 
quired in order to establish the diagnosis or 
outltoe a proper coone of management The 
oscitlometer gives one some objective meas- 
ure of the quality of pulsations in the main- 
ftoDci arteries. It serves largely to confirm con 
dusloQs reached from eaxe^ palpation of 
pulses The magnitude of pulsatku tn tho 
mgltz esm be recorded by tlM digital pletlm 
mograph or by Impedance plethysmography 
Thermo c o up les can be used to deteni^e ei 
actly the temperature of the sldn, but ooe 
esm train hfm^tf to fudge temperature fairly 
accurately by palpation Venous oedosion 
plethyxmogra^y pennlts reasonably good 
estimation of olood flow Into a port The ra 
pldity with which radioactive sodium dis- 
appears fr om dte dte of Its subcutaneous or 
intiamiucular infection b related to tbe blood 
flow through the area. Arteriograms give a 
pictorial outline of the arterial tree (Fig, 11 ) 
They are of particular value tn deinonstrat 
ing the lower limit erf a segmental occlusion 
ai^ in establishing the adequacy of tbe distal 
arterial bed. These and other precise meth 
ods are of especial importance in invertiga 
tive studies and in rjfnlnfll evaluation of cer 
hitn unusual or difficult cases. The trained 
observer can do a good Job tn the mafority 
of cases without tudi spedal equipment and 
tests. 

The management of the ischemic ertremlty 
is very tmportanL When tbe drcnlation to an 
extremity is markedly impaired the comfort 
of the patient and, inde^ the survival or 
Ion of the eauemlty nmy be dependent open 
omfiil attentfoE to det»lH. K tbe drcnlatioo 
fa bedly taptlied. ft my 
qoSTihen Itab fa fa • 

£l to or above tbe 

,udi drcuuBtanca ft ibooH be made do- 
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pendent to tbe heart level Everything iboold 
be done to protect the Ischemic hand or foot 
against injtuy The pressure of bed clothes 
across the toes of a foot with markedly im- 
paired c ir c u lation may be suffldent to initi- 
ate gangrene. The simplest and roost effec- 
tive way to obviate thb diflkulty b Iw use 
of a footboard so that the bed clothes <io not 
press upon tho feet In cenaml. It is wfae to 
keep the toes separated by the use of cotton 
or thin layers erf gauze. Thb b essential if 
there b maceration ta- if interdJgltal nlcera- 
tlon b present Under certain drcumstances, 
for esHTTipIe, acute arterial embolism, it may 
be advisable to use the anticoagulant drags, 
heparin and tbe cxramarin agents. One should 
avoid use erf local heat Hot water bottles, 
for example, may initiate gangrene and bring 
about tbe neceoity fur amputation, 

TbeoretlcnlJy use of local coding mJ^ 
aid in saving limbs threatened with gsn- 
gr«ie, since local cooling of a part does de- 
crease tbe metabolic requireroenti, Unfeatn- 
nately local cooling also brings about stlD 
furtber redaction in arterial crfrcalatian since 
edd b ooe of tbe roort effective stfmall for 
Inducing vasoconstriction Cold acts both di 
roetjy and tn a reflex ner ia produce 
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tasTwpiim. awl coWl iA siftnlDconl tlcRrro nr 
dafjlJiw hHhtCTA marVol \oM>ctm\trirtU«i 
fTTti in nlrmllJr^ from w-lrldi the 
ifartjc nmr supplv ha^ JKvn rrjrxnrtl 
Sfact h h hnportn»lo "hen coollnR an 
ntrnnlt) lo lie- crrtoln »hal Ou* local n»rto 
Inlic wpiirrmcntJ arc IkHor inhicrtl pro- 
pcfltoalH) more than tlir attrrial InOov. o! 
Hood ioto the Umb anel »lrKr fmlwl llw* 
mtoenuN W true local ctollnR h n«rt Tre- 
OTtDcndcd as « mrajitrr for tavioR ihr Iw^ic 
tde nlrrmll) l/xal irfriRcrotlon on r\ 
Imnrly ir^\il loot (or rmplitj-mcnt prior lo 
capulation In pallml' In "linm Infrcticm l< 
pwctrt. If a limb U pacVrtl in kr or pUcc^l 
b a ipedil rrfriRnroUnp nnll it votm Itc- 
nrariqnlte-Djmrortalilr ■ tonmlntirt can lie 
liicfd tltihll\ olwt It ami for all pirrpoMa 
» ptniltdoRlc pillintlw amptilatkm l< qc 
twjptfabcdL Tli^ Roifcral dTc^i of ilic local 
Wfctian disappear rapldh Oaitml tjf »lia 
l*trf betamca rcnurVjtlib ras) aiwl wimi 
tie amfajlatloo 1$ pcrfiwmctl «r\ cral <la>'» la 
Ifi, H can be carried n^^t with much prt atrr 
^lihncd (rf primarv bralintt. A< l«mR as 
“^bau) pewIbilrtN of ia\-tnR tlir isdKnnIc 
WvrNCT) riTort ibonld be nuilr to fanprovr 
“Jrimilation to iIk- part 
Oosl omi) the most cffoctKe metlKxl «i( 
good blood Dow Into tlx Umb b tt» 
®) n>ccbanlctl blocl of a maln-ricm 


>no) xhldj raxs Ik* prosent In the cow <?( 
m bolus it U poaflile to rrrmne tbc 
®wtjixtin^ enibolus. In WRmcntal tliromlio> 
^ ritber as the rwnlt of Iravrma or arterial 
one can often rcscslablbh blood Qos» 
the obstructed arterj by thracnlja- 
or a prafOnR procure (sec 
) IVhcn one is not dcaltnj; with scR 
y°^0CT3iakm of a malrMletn arterv Omj 
2®|^ectlve method for inercasinR lltc Qo%v 
ilic band or foot U to cam osit 
*>'mpalhcrtfc deners-athm S>Tnpa 
WDc^tldn brings about permanent 
tnadmal, or near mnrtmal, stiso- 
^ possible Wood 

ihe patent arteries. TIk> effee 
™ s^'mpallioclom) fn icUevinR h 
T^P^nds upon tlw number of patent 
tn^ 5.™ ^ extremity and their capaciU 
tkn^j^ ''wodflatation Sympathectomy 
anhidrosb in llio area dtmer 
twy jt 12) Altogether thli effect b a 
^ lo drculatory dbordets. Active 
c^fcributet to Ion of heat from the 
deed ^ evaporation arid thus to tbo 
greater circulation Its elimination 
rem^r®^J**“^bat reduces the circulatory 
Ftirthermoro> excessive sweat 


inu pnmw»les mactralfon of tbsues fn some 
Inslanci-s ond ma> menltiatc fn ulceration or 
infretiem which may lead to the neccsslt) 
lot ampiUntion The dr> ikfn of tlvc t>'mpa 
flu*ctirmi 7 ctl cxtrcmilj is ordhwrflj eas) to 
manage It enn pcncrattj be hept In good 
csimlition It) tlte oppllcatlon of lanolin to 
tile dr^ arms each da> A third consequence 
1)1 s>'mpithrttc dencr\*atkm the relief of re- 
flex pain. Is useful primarfl) rwrt in diseases 
Ilf the orteriei but In tlvosc painful reflex 
dlxmlers which follow trauma or Inflamma 
tion 

hxldencc obtaincsl from carcfuHj per 
fonnctl studies would indicate that Uw aulo- 
iHiinic iiluding ngents, such os Priscolinc and 
tetracthNlammonlum Ijromidc has'c no part 
In the manaRcment of the scs-crcl) fsch^fc 
extremity altliough indi drugs ore of con- 
sklerohle Ivolp in \-nsoxpastic dlsordcn, par 
tlcularK the mild ones and arc inx-alnablc 
In ilie management of h^'pctlcnsh’o disease 
W'hcn an extremit) is without adequate 
hbioil flow ax Utc result of on obstrucHs-e Ic 
si<B» such general blosAJng ogenU lend to 
pTorlucT vasodilalallon in the other exlmn- 
itUn In xfdcli there Is no need for tenprove- 



flltareis DtswIdjci tndlatinf the erperted «i« 
of mhldrosk. A. Fotkrwfan rcnicivtl *rf the lecood end 
third hnnbar •ytupathrtJc fenilla. B. The ftnt. »ccaod 
and third Imahcr genslU. C, Folkmiog iffcs>n^S< 3 iilo 
opper doml tytnpethectcmiy ( Shmfteckw H. B Sm 
grty vci. 13) 
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ment of drculadon tmd they are apt to pro- 
duce trivial, if any improverrtent rf chnila 
tion In the affect^ limb Indeed not Infre- 
quently WockI 9o%v into the Ischemic limb it 
self becomes \vor»o os vasodilatation takes 
place in the normal or near normal ertremi 
ties The concomitant fall in blood pressure 
which sometimes takes place also tends to 
reduce the effectiveness of blood flenv Into 
the ischemic limb Buerger i exercises may 
be of some help Tbny entail elevation of the 
hand or foot well abewe heart level until pal 
lor Is evident, followed by Imvcring the ox 
tremlty belmv heart level until a flush de- 
Nclopi Thu mai>euvcr Is repeated a number 
of times and, when the limb Is dependent 
the digits foot and onUo or the haixl and 
wrist are exercised. 

IVonnds of Large Ancries. Woimds of 
large vesscU constitute a real emergency 01>* 
Jectlvei of treatment ore the laving of Ine pa 
bents life of his Injured limb cu^ mainte- 
nance or restoration of as adequate ctrcula 
tion 01 is possible. 

Bleeding should bo brou^t under control 
without delay The method %vill var> from 
case to case Every effort should be made to 
stop the bemorrhago by some method which 
does riot entail the nse of a tournlcmet Dlgt 
tal compreisloo is an kleal method but ut>- 
fortunately can be used for only a relaHvel) 
short time Application of a flrtn compression 
dressing U sometimes effectual On occaskns 
it mav M necessarv to pack the wound Itself 
with fterilo caifxe or preferably with tome 
hemostatic absorbable material such as Oiv 
cel gauze or Gelfcmm When packing Is used. 
It should not be rermned except imdcr cir 
cumstance* when the bleeding vessel esm be 
dealt with in a definitive ^vav and blood Ion 
be replaced adequately in case hemorrhage 
recurs. An effective method for hai>dhng In 
jured vessels of rclativoH litdo importance In 
die nutrition of the extremity is direct clamp- 
ing %vith a hemostat Clampiag a main-stem 
artery however has the disadvantage that 
the local Injury to the blood vessel may bo In 
creased A tourniquet should be employed 
onlv when other methods cannot be utilixed. 
For a toiirnlquet to be effective in stopping 
hemorrhage the extremity distal to the toor 
nWiuet b rendered entirely Ischemic. Once 
applied a tourniquet should never be m- 
l^ied except bv a physician nrepared to re 
place Immcdtalcly «ny bW that n»y be 
ojt and to dml t»1tb the local ^lar In 
lury » M to prevent CTanRutaa^ t«an^ 
& When . toumtonct b. Ht fa placo to 

rZnbct of bootTito 


Irreparably damaged by the prolonged Is 
chemta and re-establbhment of »atiifBctor\ 
blood flmv may be Impossible became of re 
niltant thrombosb In the arterial tree. Be- 
leaso of the tourniquet after a long period 
may be attended by massive loss of fluids 
into the limb with the onset of tournkmet 
shock. If a tourniquet is used in a hopeless 
situation In which amputation obviously will 
be required, it should be placed as far db- 
tallv as possible. 

Shnultaneonsly with efforts to control hesn- 
orrhage, treatment for blood loss should be 
carried out with the aim to prevent shock 
or to treat it If already estanlbhed. It b 
preferable to use whole blood for replace- 
ment and, if blood Is not available, ptasma 
or a plasma expander such as dextran. If 
none is obtainable, glucose or saline sohitian 
may bo of help for a dme in matatfllnlng 
adequate drculatko If shock Is pre sen t, any 
narcotic required for the relief of pain should 
be glvon intravenously rather than subcu- 
taneonsly 

The initiaJ efforts to coobol the bleedtog 
and replace blood loss should be carried (wt 
immediately At the tame time, plans ibcaiki 
be made to expedite definitive treatment of 
the blood vmel injury The treatment of the 
s-asadar injury depends upon the specific ar 
lery Involvra and the nature of the damage 
to it, the presence or absence of cccUnued m 
recurrent bloedlnc, the presence or absence 
of ischemia and the character of anv tssod 
ated Injury to the extremity Large arteria 
tend to bleed more persistently than small 
arteries. Clean tnjnrici without signlfkant 
contusion of rurrounding tissue favor ecu- 
tinued bleeding. Hemorrhage tends to be 
greater If there Is a ready route for escape 
of blood to the exterior Arteries having in- 
complete lacerations are prone to continue 
to bleed, while completely divided artcriei 
not Infrequently cease to bleed with re- 
traction and thrombosis of the divided ends. 
Blood loss Is sometlmei minimal when there 
b a concomitant injtuy of an adjacent veto 
into which the lacerated artery nviy bleed 
with the formation of an arteriovenous com- 
munication. IVhen bleeding ceases spontnno- 
ously or os tbo result of Srst-old treatment 
and the limb Is not Ischemic, definitive treat 
ment con bo deferred for a reosonable time. 
When the limb is Ischemic or when bleeding 
continues or recurs, treatment must be car 
ried Out without any \varte of time If the In 
jured artery fa lleat^ rather than repaired, it 
fa safer to divide the artery between Uga 
tures than to ligate It In <- nulty Every 
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cfort, biTW-nTT tlumltl Ik* jiutlr (ci pn*vpr\n 
crmhTf Ibc nmlinuilN t>f Ihr «hnuc<’<I ar 
trr) irwl llil< onlinariK ^n^iblr 1 >(*|ktk 1 
firt npfi iIk* tiJimc ii( the Inttin Ui«*tU 
sohHr of (Ik* UiTmlrtl nrtm cihI h^-rtnl 
tni<lf)oKKH nr rrpljcnnrfit of tin rxdvtKl 
djoufinl poTlt<Tn l») a xnvcnlar Rmft rna) l»o 
tbe trralmml of dwHcr ( RpN 13 (o 15) Al 
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Uk Mint llrm. ndapialo (khrhiCTtwmt mtjsl 
of ctHirkf In' ac-ctimpIixlKKl in all patients In 
xxlHnn IIhti is conttislon of tbmes 

Tlic \asmpasilc Dlsonlcrs. Nonnal Indl 
xidinis \ m ctmsIdiTublv in xascnlor tonus 
S^imo luvi an iiniistiall) loxv x-osomotor to- 
nirt, TltHr rxtmnftlcs tend to mnain xx-arm 
oihI ((» oKil stoxxlx in a cold onxiroiimcnt 
OiIktx Iuixv a IiIrIi x-nwnwrtor toT>c- their 
liamls and fii t h’lKl to Ik cool and to lose 
lempx'Tjliire npidlx upon exposure to a cold 
almospltere In iHlxxrtTt tliev extremes is 
nnollHT Rrimp of imlixkluals xx'itli mwlcratc 
xasndur (onus Tlie distii»ction l)ct\x‘een nor 
ni.ll fiulix-khutls xi-ith liiiji snsomotor (onus 
iml indix-idinls suffiTinR frmn a true xtiso- 
s|Mstlt xliMtrdtT Is sometimes tliBlcnlt Exd 
ihiKTs «rf xasiKsmstrie-tion In the former 
v/iiiip mt lookcsl upon as a personal pcculi 
arilx and px’rlujM somtxxlmt of a nuisance 
In (lit lattix (lux constitute tltc basis for 
It d esiinplaintv TIk'Tc are a xvide x-ark*h of 
\ isosiustit iliMinlerv 

Hitijiiautr % divasc is clumictcrizcd b> cpi 
M*lrs of spasm id the illpital arteries It of 
ItxHs wnanni prcdomfnanllx oltIwuRh It docs 
tKTur in males as well It usuaJlx affecU x*oung 
tntlix'kltuls in (heir bte teens or during tlio 
sextmd or tlilnl dccatles of life It max hax*© 
Its onsti hoxx-exer In older fndlx’lduals. It 
teiKls to affiet tlie digits of the upper ex 
tremilUx predominant!) dthougli ibo loxx'er 
txlremlties max l>c offcctctl os xx*©!! and, 
moTi rarelx the mac and can. The disorder 
(ends (o Ik kXTnmetrtcaL Under onlinarx cn 
X ironmenlaJ conditions the circulation in the 
olloctesl tTklremllics is usuaDx quite normal, 
althiMiRl* vomc Indixiduals tend to ha\*o some 
coolness and hxpeThldrcals of their extrem- 
Itlev umler most circumstances. The attacks 
occur os (he response to cokl and. In some 
upon emotional excitation Chamcteriftlcallx 
Uk affected digits tiun either white or blue 
xliiring an attack and become quite numb 
Upon return to a warm environment, the at 
tack ceases, tlio d/glli become deep red in 
color and then normal color returns. As the 
part rewarms and color returns to normal 
the patient complains of uncomfortable par 
estlicsias. The thumb Is leu commonly af 
fcctcd tlian are the fingers. Usually onl) the 
distal txxxj phalanges arc involved. The tern 
perature xxnich initiates attacks varies f ro m 
patloDt to patient Some develop attacks onl) 
ujion exposure to Intense cold, while others 
develop attacks in a moderatel) cool, or even 
in a iUghtlx cool environment The disorder 
roa) remain rather stationary for a period of 
x-ean, but it tends to get progressively worse 
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Rarely Is tpontaoecm Improvement noted 
As Ume na«e*, the patient Is apt to develop 
painful digital ulcen, tupetSdal aecrotij of 
tl*n»e tale* place and, if healing oocun some 
the rubriance of tlie tip of the digit Is 
lort Rarely does more extensive gangrene do- 
>^op In lome iudlvidiials, sderoderma oe- 
enn in association with Rayrvand'* disease. 
The sderoderma may be progyeuive and dis- 
abling. 

On examination in a wtmn enviiwiment 
the drcuIatiOD usually is found to be per 
fcctly normal The major pexipberal pulses 
are present The hands and feet terwi to be 
warm and normally moist tbou^ in some 
individuals they may be somewhat cooler 
tbun normal and have excessive sweating 
Cbaracterlstkaiiy the tlm of the Sngers be- 
come tapered may be further deformed 
by the loss of tissue as a coosequence of dlgl 
tal ulceration Sderoderraa may or may not 
be present Attacia often cannot be rOTttt>- 
dvtce& by tdmnarion of the affected bawii or 
feet in ice water They can invariably be re- 
produced by ceaieral body dillllnfr An effee- 
tive roetbod ^ bringing this about is the 

takfag of a cold shower 

ihnSar ettacis arc sometimes 
noted early In diQdbood and are krKnvn as 
hereditary cold fingax In 

S^ingOT t®a tt> 8" ajw 

‘"'J <pi.= like Ulopa&lc 


Raynaud’s dtseose sometlrnes foBcws the ose 
of vibrating tools and seerolngly Is caused by 
the use of auch equipment 
Haynands pbenocnena, IdentlcnJ In evtary 
respect to the attaeJa whkK charatSeriM 
Raynaud s disease, also arc noted as a Djaoi 
festaHon of obliterative arterial disease *oo 
In ossodatiem y-dth arterial compression 
droro« Fcb- this reason, in any Individual 
having attada of Ihh sort it is Irnpcatint to 
rule out the presence of obliteraHw arterial 
disease such as arfertesclcrosls, thfomboon- 


^tts obliterans or tome cotnprcasioQ s^ 
drome rucb as may bo due to a cervical dh 
or a ti^t anterior scalene must^e. The most 
difficult diagnostic problem is the dlSercrv- 
datkJn between Raynaud's disease and 0^ 
specific obliterative arteritis, whkh also w 
a pr^ectlon for young women arid 
vojvement of the upper extreroltlcj and » 
coorunonly assodated with Bayuaod Ifke ri 
tnefa Figure 16 shows digital tempemtures 
In these ptwrwe*- , 

Another relatively common vasospextic ols 
order is known as acrocyar^oth 
tends to occur primarily in wonvsn, especlauy 
young women. Unlike RayuatKTs dise^ 
aciocywHMis constitutw a roUtively persist^ 
compiahiL The bands and sometiroes 
feet are afforted. They (end to remain cold, 
oxwasfvely wet and cyanotic. The colder 
and cyancsla are aggravated by expQsa^ to 
a cow envlrontnent bat are laruolly 
even in a warm atmosphere Only under ctr 
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(TOsUncn condiiHNT to r^lrrmr \*avo<lllQU 
tJODdotW affcctol r\lrrmmrt Itocttmo N'flrm 
od i>onnan> CDlnml 

Lhrt/f rcilrvlarit »>cciin In Itolli malr^ orKl 
ffmaki ami In all agr prmipi It li charnc 
tntwd h) a pocttllar rrllciilnr IjIiiInIi innt 
tltoj of tSc jlfn Thr ami fort arc com 
oonhr affected occa^lnnalK tl>r »tp;vrr ct 
trrmitlCT arc affcctctl ai 'atII Tljr nKrtlUnR 
imdj to be penl\tcT^t It rxofajrrjtctl Ii> 
fTponirc to cniil ami b) drpruclmcN It 
imds to dear anmewhat ht o \*rr^ uurm at 
wcs^ibcTe and more partlcrdarlN after ex 
ffcise Under no cfrctim\tanct*r dorr it dir 
ippear cxmplctrK It nuN l>r arvociatrtl 
iriih tdcerallrm of tlic albi It Ir iirtull) ao 
ffojpankd b) r-a«nparm 
A prrat manr Indhiiloalr suflrr from an 
IltdcEoed r^aroipastlc ccndltinru Both rrulc* 
wd fcnulrs in all dro pronpr arc oilrctml 
tiooch It b more cmrnnrm In the j'otmc tban 
bthe cdd. Cotnrmm compUIntr orr coldnmi 
nd bjTxibidrmii erf iHr rttrcmiticr Some* 
mimbnws ir prercnl p.artlailarl\ in 
mtalbcT Ocradonall) some crxirKKli 
b noted. HjpcrbldrDrit ma\ Iw rxtrrmc In 
imlanc« the hj-perbldfmU mar lx* ai 
Hith a foul odor TbU condition la 
1$ bromAidfoiia 

fitiailj with Nnsorpartlc dbonlcri jhmild 
TP^waded to abstain from tolnccn and 
drew tAifml) In cool svTathrr The 
'■asoipastlc dborden aomctlmrs ore 
rcnuriodlj Ijj the Qut»>mtm(c block 
o •ffenU, When these dlfficultlrs ore »c- 
3^ •nd proRressis'c and fall to respond to 
®®°’<astires thc> arc best Ircotcd o) s^xn 
dcnenullon. AUopctlKrr the results 
Rood TIiC) arc csccllcnt in the HI 
gro»ip of s-asospastic difficulties ami 
•'^f^’anosfs. The discoloration and the os 
‘W vascconstrlctkm schldi arc cs'tdciit 
with lh*cdo reticularis arc re* 
^ improsed The limbs remain Hurm 

dry and the blubh mottUnR Is replaced 
riint pint reticular mottltnR which b 
^^neoriv to conspicuous Ulesanted areas 
results arc excellent in 
- *ax>cyanQsls. Raj-naucTs attacks usu 

•nd recur much less commonl> 

thtnw/f ^ d more scs'crc cold stimulus 
fwmeriy required to produce them 
twver are initiated by emotional ex 
Dirtt.l 1 '>’mpdtbcctomi 2 cd cnrtrcmltlef- 
ffarelv recur 

Improvement noted in sclero- 
toa tnstaiices the tclcroderma 

‘^f^nuei to became progres 


A \rr) serlmis acute vnxospasUc difficult) 
is known ns arterial ttfi))etir or segmental ar 
Irrlal spnsm In this comllllon n segorent of 
a inifoT orterial stem Iwcomcs so conilrictcd 
Qs a result of spasm that It fails to transmit 
blfMKl throuRh its lumen It occurs as a con 
srqumcr of trauma hr tlic Weinity of the 
atlerx Sometimes the trauma is surgicall) 
induced \ar)InR degrees of ischemia result, 
depending upon llte intenilt) of tlic spasm, 
tlie completeness of tiro ohslruction of blood 
flow thrmjRlj the main orter) and the loca 
tkm of tin* segment tnvoUx^d Segmental 
spasm of the femoral arten ma\ for ex 
ample l>c associated with complete Ischemia 
of the entire leg and foot olmost up to the 
knee If unrcliestxl gangrene rrra) dcsxrlop. 
Sometimes segmental aTlcrtal spasm re- 
sponds dramatlcall) to regional s)*mnathctic 
pnrcaine blockade or to spinal, caudal or gen 
<Tjl ar>e8tl)esla. Urdorturratcl) not all the pa 
llents rcspoird to sucli measures. If the af 
iected artery must he exposed under anj 
circumstances because of the associated In 
fur) or if Ollier measures ha\T foiled to re- 
llesr the rpasm the affected portion of the 
ortm should be stripped of its gross ad 
vmtltla, bathed in procaine solution and Ir 
rigated nith uarm saline solulloo. If these 
measures do not rclieM; the spasm one ma) 
trx the Injcctloo Into the proximal artCT) of 
procaine inlution, Prostlgmfcn, or or>e of the 
autonomic blocking agents. In an octaisional 
patient all efforts fail to rclknx; the spasm. 
Organic Obiirucilon of Arteries, The 
most dramatic of the acute occlusl\*c dlsor 
ders is aridiai emholuj The etiologic factors 
for such emboli arc rheumatic saK’ular heart 
disease m>x)cardial Infarction with muml 
thrombi and thrombi develophig upon an 
ortcrlosdcrotlc plaque in the aorta or some 
large artCT) or within an aneuryioxal sac. 
Thrombi in the heart ore especiall\ apt to be 
come dislodged during episodes of atrial 
fibrillation or upon conN’erxion of atrial fibril 
latlon to normal sinus rhythm The patient 
swidenly experience* pain coldness numb- 
ness ana paresis The ischemic part rapidl) 
becomes ^e cyanotic, cold, hvpesthetlc or 
anesthetic, paretic or pamlj’zed, GeneralH 
the diagnosis is easy Occasionally it may be 
difficult to dlsttngulsh this condWoD bom 
acute arterial thrombosis, rarely from seg 
mental arterial spasm or acute venous throtn- 
bosb with mork^ vasospasm The locollza 
tkm of the obstruction nsuall) presents no 
prr^lem Emboli tend to lodge xvhere the 
artery suddenly becomes reduced In caliber 
and ordinarily at points of bihircatlon oc 
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comprailon— the end of the QortE, the divi 
jion of the common Iliac Into ertemal Iliac 
and hypogastric, the bifurcation of the com- 
mon femoral artery the level at which the 
juperfidal femoral passes under the adduc 
tor tendon, the branching of the popliteal 
Into anterior and posterior tiblal arterie*. 
If one observes the most distal poise pal 
pable, the level of coldness discoloration and 
numbness, and the parts paralyzed or weal, 
he can determine the level of occlusion svfth 
remarkable accuracy In patients with saddle 
embolus to the terminal aorta for example, 
the Iliac and femoral pulses are absent Hip 
movements are present, but knee ankle and 
toe movements are weak or absent The level 
of coldness pallor and sensory loss is near 
the groin The findings are essentially the 
same but limited to one fide when the com 
mon lilac artery li suddenly obstructed The 
cold le%fel may bo a little more distal When 
the common femoral artery Is occluded, the 


boiectomy everything possible should be 
done to decrease the llketlbood of such dliti] 
arterial thrombotls In general, the chance 
for o good outcome Is dfrectlv related to tl» 
sbortD« of the Interval between occJusion 
by the embolism and erabolectomy Time b 
Important, however primarily m view of the 
fact that the briefer the fnterval the more 
likelv the distal arterial tree is to be patent, 
and the longer the interval the more likely 
It Is to be obstructed by thrombosis. Occa 
slonally the entire distal arterial tree is dot 
ted within a few hotirs In contrast, it may 
remain open and succeisfnl embolectomy 
may bo perf or m ed as long as forty-eight 
hours or more after the embolus has beccme 
lodged in the vessel The better preserved 
the circulation In the affected extremity the 
more certain one can be of a good result 
from embolectomy Hence preservation of 
some cdrculation should not Influence one to 
elect noniurgical treatroent but should, cu 


last palpable poise Is fust below the Inguinal 
ligament Knee movements are present but 
not ankle or toe motion. The cola level Is bo* 
lo\v the knee. In distal femoral or pcipllteal 
occIuilOQ, pulsation Is felt down to tM ad 
ductor tendon or to the lower part of the 
popliteal space The cold and sensory-change 
level Is above the ankle. Only toe movements 


are lost Unusually good collateral drculatiou 
or collateral circnlatlon Impaired by pre 


existing occlusive disease may make the af 
fected level lower or higher tKan one wonld 
ordinarily anticipate. 

Effective therapy depends upon prompt 
recognition and the earliest possible treat 
ment As soon as the diagnoru is made 
heparin should be administered, the ischemic 
extremity made dependent and protected 
f r om infnry and preparations begun for de 
flnitive treatment If an artor importnnt in 
the nourishment of the limb Is ocduded, 
embolectomy should bo carried nut Immedl 
atelv except In the most unusual circum- 
stances This is a simple procedure. Most 
embolectomlei, for example those in the 


femoral arterv can be accompUihcd pain 
lesily Nvfth the patient under local an«the- 
sia Little or no risk is entailed. In contrast 
the risk of amputation in neglected patients 
is relatively high. Once the embolus Is re- 
moved and the small arteriotoray tadilon 
dosed, the patient erperlences relief of 
tymplomi imd good drculiUon Ij ovidart in 
ptcvWy tKhanlo otren^ 

The Vov to nico* I. 

mVbolectomy Woio thrombosij hu occnrred 
SS w S. rf the oniWo. Pdor to an.- 


the other band, prompt one to p ro ceed with 
operative removal of the obstnjcticn After 
embolism has been treated, everything pos- 
sible should be done to prevent recurrence. 
All too often a second or third embolus has 
proved fatal If no specific therapy directed 
at the primary cease Is applicable, prolonged 
anticoagulant treatment may be hslpfoL In 
patients with mitral stenosis, coenmisiurot 
omy should be carried onL If the patient has 
bad fibrillation, converxloo should later be 
attempted 

Acute arterial thrombosis Is similar In f>Tnp- 
touB and signs but often of more gradnal aa- 
seL Tbe signs are not so consistently dear 
cut for any given level of obstruction, though 
the site of occlusion Is generally evident from 
careful examination. It Is hoped that such p* 
dents treated early will prove suitable for 
thrombectomy or by pass grafting proce- 
dure*. Often sympathetic denervation nrlngi 
alxnit remarkable Improvement when the 
thrombofls Is believed to be of too Icsig dura 
tion to justify Immediate direct operative at 
tack upon the thrombosed artery Not infre 
quontly patients having acute tbrambodi 
who survive without gangrene can be treated 
later by by paistag proc^ure* (Fig. 17) 

The commoneit of aH arterial disorders 
are the chronic obliterative arterial diseases 
and by far the commcmest of these Is orterio- 
sderosit obliterans This occurs more conv 
manly In men rhon In wxanen and In the el 


derly rather than In the voung Thosigh it 1* 
iisu^y seen in iDdMdualj forty years or 


iisu^y seen in individualj forty years or 
more In age, it Is occasionaUy observed In 
younger people partia ^ those 'vlth 
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duMc^ Ammp (rmiW-s atr nf 

fcctcd aWnil cotnnwmK O' m.iU’' In »tu»\ 
hlkkltuk iIk* arlrri<r.clifi»Ho pr«Kx.\s Is a 
dfoNfotir ftffcdtnu ntlnli's ihnniclicHil lljr 
bod\ In IntlMdnaK ll im\ l>o n \-rry 
Iwkfni iHscasc affrtilim «ml\ a rrl jIKtK 
fnull sfpnmt ttf snmc artrriil sirtn Sn{>rr 
6 dil raiCTJton plilrlthls sneli ns «Kxtirs In 
ikorabiuncHtU oblUrrans Is nnl 
fn trtcrimckTOsIs TIh’ Iiisstt t»\lrrmHlr\ arr 
iffccIcJ prcUonttnanll^ and tmK rat^K tin 
nTpcrntn’mlllps 

ThmtnlioUc olntntdlmi mas InVr pbcr In 
tbc Icrmhul anrla, prodndnK t^rhrt jyn 
iweif In Ibis ctTmlitInn llvr cmn 

pfate of Intcrmlltmt cl >mllrall«ni In ihr l»lps 
and frrqocntls nf fnip<rtmcr \\ 1 >ni llw lliai 
alfricj irr olKtniclosl iIk* Inlrrmlllrnt 
ditubcalkm K In llir hips ami llilcl*' Wlim 
Aefnaoral nr ponlllral nrlcrlrs arc mrltKlrsl 
^itfTmJtlcnl claiKlIcatIrm Is foil in iIip calsvs 
In me cI^cumstanct^ fn sslilch Ihr «tcch«lsi 
pocen affects tltc smallrr nrtrrtrs <»f tl»r h%. 

tatermittenl cbtullcallon mas Iv notrsi 
iathefert In addllinn to IntcTmIttmt riandi 
Qlioa, srbeh 1 $ a stT> csimrrKm complaint 
y PP ln m 4 ) lx present Tills ma> Ik* tpills 
It b unall) csprricnct'sl ss Iho the pa 
^ b In bed at nicht ami Is rcUrstsl to a 
estent h\ maUnp the feet sloprTxhmt 
In nereis uith marled Isdiomlt iIm. frsi 
be odd and rrumk Ukrratbm <rf tin 
^ npcrficlal or deep Canfirmc 

present In rare patients sslth occlu 
*** of ofils die fnull arlcrkn nf tin? foot id 


mntitni or rsni Raiipreix* of tors Tna> Ik* 
prrvul ssith >,<xxl pulses In the mafsn- or 
l«rh*s of the Iossit cstrcmil) oml no Inter 
niittmt clamlkaiiini 

<>n csnmlii itlmi one osiially nlisersTS alv 
wnil <ir ssnl pulsations in emo or more of the 
ma|or arteries of the estremit) Tlic foot Is 
u|)t to Ih cool ami snimnvhat pale Tlio sLin 
inas lust an otnplilc plosj) appearance 
( nrsih of hair ma> Ik? poor and the nails 
mas Ik* dc formes! The fool Is l(hcl> to ihoss 
p.dlor im elm-atlon oml nilior In the dc 
ps’tnhsit position A'enous filllnpma> Ik? slosv 
and incsnnplctL \ ra> studs of Uie lofl lli- 
siirs mas ri'st'al caldficutloT^ of artcrlei 

r/jni«i/Hwinpll//» ohtllcrani oesmrs far lots 
i-ommonls than ohliteratisx arterlotclcrosk 
Imlntl In most communities thromboangl 
Ills «diHlt fans Is a rare disease The diagnosis 
Is inadi fur imri commonij tlian the hici 
«lnice of tin disease ss-arrants It occurs pre 
<Iiiminanth in s-mmg Imlldduali under tltt 
aps *d forts and almost cxclmh‘cl> In males 
liimipli iIk* lossTT cstrcmltlc* arc primaril) 
ofledisl the tipixT extremities ma> be in 
\olsTsl os swl) ami arc dbonsed in a higher 
percmtjge uf patients than Is tnic of arterio- 
n^e^»sls Tlicrc is a hlrtorj of superficial ml 
prators phlebitis In a substantial percentage 
of patlenls ssitJi throoiboonglills obliterans. 
\etsels In ons part of tlx? Unlj mas bo af 
felled. Init the occltislsx> InOammators proc 
«ns lends to Ik? iccmentaL \Ilcro$coplcnll> 
tlMTs fvcsldencc of noiunippumlise panarte* 
rilu or ponpblcbitb oiiodaled sslth prollfcm 



ilethod* few deollof with PCBmartal arterial oedurion. A, By thromboCTaljitCTcc t oi uy B E\ 
«nd cnd-to-md hitcriioljlkjn of graft C, Eod-totldc bv-pow with graft 
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tion of Intlmal celb and cellular Infiltration, 
particidariy about the >’aja vaiarum In the ad 
ventltial layer and a highly organized ob- 
itnictlng tnrombus. A* U true in patienti 
^vith obUtcratlve arteriosclerotU, patfenU 
>vJth throraboangUtii oblltcratu tend to have 
inteiralttent daudkatlon, may have jevcre 
rert pain and are fub/oct to ulceration of the 
toe* and feet and to fuperficlal and deep 
gangrene. In general, mccratlcos duo to 
throinboongHtlj oblltenmi are more painful 
than comparable le*toni due to arterioscJcro- 
ili In groeral too, the collaleral circulation 
about obstructed lesions in patient* with 
thromboangiltls^obllteraiB i* better than 
around ttoiilarly obstructed arwu In patients 
having arterknclerori* Ncverthelew coDat 
eral circulation is not Infrequently (otafly de- 
fident, leading to extensive gangrene and 
necjessiteting ampatation. 

The chronic oblitnalive arterial diseases 
demand \’cry careful treatment Abstioenco 
from tobacco should be advised and this Is 
absolutely nuiodatory In patient* with throm 
boangUtis obliterans ^tients sbouM be 
tanght to tale extraordinarily good core of 
the skin of their feet, to trim their nails cere 
fully and in such t wty u to minimiee the 
hazard of doveloplng Ingrowing toenafla. 
They should consult ptryxicians for minor dlf 
ficoitie* rather than apply home remedies. 
Seeming!) trivia] ledcm] such a* caOuse* 
fissures, vesicle* and superficial ulcers may 
lead to loM of limb Patients \vlth intermit 
tent daudlcatioa should be advised to cease 
walking and rest for a moment Just short of 
the distimee which brfn® on pain <jr fatigue, 
rather than to stop ana rest after the onset 
of such claudication. The> should under 
stand that the ^vaIking dfshutce can be in 
creased by slo\vlng the speed of wafldng. Ex 
isting diabetes ihould be kept under rigid 
control Whenever annoying or disabling 
daucll«tion is present, special study may be 
warranted In order to determine wbrtber 


Id general, bv pass grafting procedora ait 
the most effectual The UkdJbood of t seg- 
mental block Is suggested by the presence of 
intermittent daudicatioo widi rclativtly good 
circulation at rest It is more apt to bo pres- 
ent In the young than in the o&, in ioefi^ 
uals who have unilateral rather than hflalcral 
difficulty in the absence of demooifiable 
extensivo caldfl cation of vessel* and in in- 
itances in which the arterial bJoci b proiim- 
ally rather than distaCy situated. Uufortn- 
natd) all too often, wfum the occlosfve proc- 
c*j begins in the femcjnd artery It ms) 
eitciid down through the entire popliteal tr 
toy and Jnvolvo its braDcbes in ^ calf Un- 
der such drrumstances, there is no effective 
way of reopening the cxiduded arterie* 

In these patients, the best method for to- 
proving the drculatioo is by means of *ymp* 
thectomy Thb may bring about complete re 
lief of Intemdltest clauc^tiou in tmse rare 
InstaDces In which it b felt solely in the small 
musda of the foot In the vast majoritr of 
patients, in whom the claudication h lek ia 
the calf thigh or hip*, lyrapethecttany can- 
not be counted upoo to Mag about any sig 
officBot increase in u'alldog distooce Muy 
poUentJ cannot walk any mrther after sm 
pathectomy has been p^onued than they 
could before: \Vbeo some fanprovemaat b 
noted, it is usuaDy of imaD degree Sympa- 
thetic denervation do«, however often bring 
aboat remarioibJe fanp^ement in the gen- 
era] drculatlon to the extremity A previocoly 
cold foot may becomo quite warm. The p* 
tient may be relieved of agonirfng rest pain, 
nombneis of the foot and toe* may disappear 
and areas of superfldaJ ulceration may heal 
If \velWevekjped deep gangrene is prt* 
eot tn a patient with obliterative a/tertocie- 
rosls the chance* of avoiding amputatioo are 
slight, even though the gangrene may be linv 
11^ to a toe. Toe amputations are rardy fcl- 
knved by healing wh« perfonned in eWeriy 
indivkhuls with arterlaKlcTtaii. Occasioo- 


ooe i* d piling with a segmental ocduslon of 
a major arterial stem. 

Distal arteriography is ctpecUU)' keJpfuL 
One can ahnort al%vay* determine Ao level of 
piOTimal ohstiuctkai. It Is important to find 
out the extent of the obstruction and wbetber 
the distal arterial tree is open and adequate 
or whether it fa diseased and iosaffleienL 
When a segmental ocdusJoo fa present with 
„ op® dw»l patlm'y ft'™ “ “ 
poHMity of botog »W' to rntoro rdaBv»^ 
dreukUm to lh« extromlly Md to 
oEite totOTilttMl bylW 

lSxt««to™y or a pafttos prooedpr.. 


aDy transmetatarxal amputations mav be sue 
cenful. Quite commonly good healing hJ 
low* amputatioo carried emt beJow the knee 
even when the popliteal, femoral and flisc 
pulses ore i>ot palpable. The more coos«vt 
rive amputations are more commonly succe**- 
ful in patients with thromboaDgiJtfa oblile- 
ram than in those having arterlosclmwfa ob* 
lUeaanJ 

If pain limited to the distal portions of 
the hot periistx after lympothctic dener 
vation. It can sometime* be abolfabed by 
crushing appropriate sensory nerve* in tl^ 
leg. Su5i procedure* are Jy^effectusl u 
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thepatn U dlffiiw ami at Ik^I nrr mil ni 
tinW jfnrr iIip juHriil Irndi^ n 

painfal fotil for a mitnli mir On occadan It 
mar \v nrm«r> In imfimn cliiird<rt«mi> In 
ctJct In rrllnr pain Tlilt n JinllHalilr pm 
cnltijr tf ynrrr p,iln In »pllr 

of rwTC cnmmatIvT mraMirti inch 
tym palhrtlc dmmotlim, ami If tlir drctib 
tkn b juiBctmlK pmul wi that llirrr h no 
rral ihrral of Im^ of limb 
AocttTjunv \n anrtinim H n IwillmA mc 
6IW with blood and trHinrctrtl <llrrctK 
utIL the hmwm of an arim Anntr^'vn^ ate 
ctttjtfiod Into two tjpe^ Trur mtniryTTnt oro 
thfw which rmult fnim cxp-in^lrm <rf llio nr 
Ifriilwall ind In which IIk* wall of iIk* par 
cot irtet) mien Inin iIk* cnmptnilkm of 
the nc. Ffl/ir onnirytmt hi conl^a^t rtniill 
fn*n Ihc oqunlMlinn of pnlvilhiR Itoma 
tettj which follow trairmallc or Infcctlom 
<bniplion of the wall of ihc arlm Tlir tnr 
cf toch incurvmM It formctl mtircl> arx^ 
pcrhataiUr Ibonn. Arxnirvtmt ma\ Ik* 
hdlw clattifift! hto Irairniallc m\Tirtlc 
froricn tod concmltal anCTir>iimt ancti 
^hWi dn'clnp dhlal In arrat o! par 
tbl cooitricUon or ftcnotb of orterici and 
rctulUnt; from diwatc of llic ar 
W ai w-an . A ipcdal wrirtt of iIm* latter Ijtx* 
« toeuj^VB U tlic dittcdlnp anetir^tm 
tre farther datilfied acairdlnc to 
“*pc as ftttlfcBTn or laccnlar letiont. Tnie 
“^■srmmaj lie fuilform or saccular \Io\t 
injxtHJc, crotlon and cnnpmUal 
are saccular 

bnen an ancur)*sm dctclopt os n contc- 
of traumatic perforation or rupture 
the first slope Is that of the pul 
bmatoma. Blood cttra\'asalei thrcuiph 
opening In the arterial wall Into adfa 
Tlic rile and sliapc of the pid 
* ^*‘®’'®toma are dctermlnetl In tlic na 

*^rToundIng tissues, the caliber of 
mhired artery and of the rent In lU wall 
tad facton as arterial blood pressure 

me efficiency of the clotting melanism 
portion of the blood tends to clot 
but as time posses the thmmbi« 
compressed thinned out In Its pc 
portions and q soc of dense filirous 
fuff ocntrnl sxmeo communlcot 

^h the lumen of llio arterv Ixv 
hyer ® Mnooth endothelial lAo 

'doo f yootic and erosion aneurysms do- 
* *bTillar foilUon, erreept tlmt the 
factor Is fafeetkm rather than in 
•Wriftn b^riancei mycotic aneurysms 

die lodging of an fnfectcc 1 onv 
toe lumen of the artery Presumably 


llip Infection snreadi Into the w.’all of tlnj nr 
t«T\ nntl fitiall) lirings almut thrombosis of 
its hlufKl iuppl) niKl Iscliemlc ermfon In 
otlicr Imtinctn m\cotIc aneurysms result 
from tin plugging up liy small Infcctctl cm- 
IkiII of tlic \Tjvn \Tisonim with rcsidtanl Is 
cliemk* necrmlf of Oh, arterial wall An In 
f<*clloo milsldt the arterial wall ma\ lead to 
InfrrtKm hclicmla and dlsnipUon o/ the wall 
of the artery Tlicsc arc cre^on aocurysms. 

Anrur\-smi ma\ dm^Iop in arteries fust 
btymul an ari*a of partial constrlctforu One 
example is the aneurxim which develops In 
llie xnl>cla\ial arierx cJlstal to a point of com- 
pression In a tiglil anterior scalene musdc or 
0 crrxical rlh Anotlwr csamnlc is the anen 
rx'xm sxhich desdops l^rnKi an area of co- 
arxiatlnn of tlie aorta TImj cousaUsc mccha 
nKm lx thought to be tlic action of hydraulic 
forex's. Blood passes through the constricted 
orra x'ith Inercaxcd sdocils and distal to 
tlie point of stennrix meets a mass of more 
stmrn mming blood Here tlicrc is eddy 
Ing of blood and Increased blcral pressure 
Tlie clash of opposing streams and the in- 
cTxaxod lateral pressure rouU In structural 
fatigue and distention of the xrall 
(/ongcniial aneurysms result from fntrinsfe 
xxmknoss of the wall of the artery The weak 
wall gradually or suddenK ghts wax and 
expands Into o saccular aneurysm 
Aneurysms due to arterial disease such os 
artcriosdcrosls or syphilis also result from 
the gradual or sudden gixing wax of the ar 
tcriol wall This may be the result of a pro- 
gresshx dilatation and stretching of the dis- 
eased arnl weakened wall or a more or less 
localized illsruptlon of the Inner coats xvith 
ballooning out of the w’eakcr portion of the 
wall If the entire drcumfcrcnce of the ar 
tcry h invoK-cd, a furiform Icskm de\*elopj 
If only a portion of the wall Is bix-oUTd, a 
sactnilar oneirRim arises. Dissecting aneu 
rxims dcx-clop as the result of roedlonecrosis. 
Thc rent occurs hr the Intima and media and 
blood cxtrax-nsatei into the potential space 
In the medial portion of the arterial waD 
Tlic dissection mav extend a x’ariable dis- 
tance along the course of the vessel and mav 
rupture back into the lonren of the artery 
at some other point or perforate through the 
outer layer with resultant hemorrhage 
The mn}oritv of aireiuvstns of the ascend 
Ing aorta are syphilitic In origin, although 
tome develop as a result of arteriosclerosis 
and a fexv from trauma. Most of the aneu 
ryims of the arch and descending thoracic 
aorta and almort all aneurysms of the abdom- 
fnal aorta are arteriosclerotic. Peripheral ar 



1356 


CHAPTEn 3a. The Vasculab System 


terial aneuryims may be traumatic, xj’phlUtlc, 
arteriotclcrotic or the rc»ult of raeaionecro- 
fij. The peripheral ai>d vUccral arteriei are 
the common rites for mycotic and erosion 
anemysms Intracranial aneuryims are 
thought to be primarily congenital althou^ 
some develop from Inflammatory arteritis 
Symptems caused by ai»curyiins vary with 
the location size and structure of the lerion 
Soroetimes patients arc unaware of tho pres- 
ence of aneurysms In other h^itanees a roe 
ognlzed moss or abnormal pulsation directs 
the patient s attention to the ai>eurytm The 
chief symptoms arise from compression of 
ad/acent structiues, from rupture or from 
thromboiii Aneurysms In the extremities 
may cause t sense of fullness or throbbing. 
They may be associated \vlth paralyil* of 
nerves or ocxJusIoq of veins as the remit of 
c ompre ssi on. Sometimes they tnterfero with 
joint function. The thrombus within the sac 
may increase in size and bring about ob- 
struction of blood flow into the distal artery 
with resultant ischemia On occasion, a por 
tlon of the Intraluminal thrombus may 
become diskidged and pass into the distal 
artery os an embolus. Aneurysms Nvithin tho 



Figun 18 Flwtocivph ibowlng tfarombeaed cH- 
loiy koeuiysm which reqatred c te fakn bectose ol 
premue pvriyUi of r.tdiil, nlrar md medtas aovet 
(SbomacheT IL B.> od Wtyra, EL ELi Aql J Sms 
vtJ. 70 ) 

Uon and anscultation can be recognized b> 
the prosenco of a mass \vith intrinsic poba 
don, 0 ^olic thrill and a fystollc br^ A 
systt^c bnilt is beard in most aneurysms of 
the ertesjiltles but is not infrequently absent 


thorax may cause pain from vertebral erorioo 


moresrioo of nerve rootle They may 
bring about partial or complete obst^cbon 
of the trachea, bronchi or esophagus and 
they may be assodatod with va^ paralysis 
Intra-abdominal taeurynns may bo slraiUrl> 
associated Nvith root pain. They sometimes 


cause gastTOtntestinal dysfunction and, on 
occasion, obstruction of the oroters or v^dc 
neck. In the cranial cavity aneurysms often 
cause headache and localized neurologic 
signs such as ophthahncrplegla. Regordlra 
of their rituation, tmeurysms may p^osato 
with serious consequences. An aneurysm in 
the extremity may rupbue dirough the over 
lying ridn particularly if there is a thin, 
poorly healed wound, and fatal extanguina 
bon may take place. ^Vhen an aneurysm of 
an exU e m lty porfcnatei without external 


in intrathcTraclc and intra-abdominal ksicns. 
IntrasibdocniQal aneurysms can usually be 
recognized with relative ease by the pr« 
ence of a pulsating mass. Those within the 
thoradc envity can be Ideutiflod by fluoio- 
fcopic and x ru) exauninatioo The cooudoo- 
cst mistake In dlagnoiii is made when one 
erroneously interprets a transmitted paba 


tlon of a cystic or loHd mass lying adjacent 
to a large artery as intrinsic pulsation of the 


bleeding, adjacent blood vetsdi mav be oc 
eluded by compresrion, with resultant Is- 
chemia. Intracranial rupture of an aneurysm 
near tbe surface of the brain results in tho 
picture of sobarachnold beroor 
rhage. Rupture of aneurysms ritualed within 
the substance of the brain brings about 
TOriablo rign, »iid tyrngtona, depending 
upon their location and tho extent of tho 
hSnOTihage. The luptiiro of an intra*<OTdo 
^TaMomtoal aortio aneoiym mt^ load, 
to death, though prompt treotroont nxay 

‘^^xS^Scharo^^xflhlotopalp. 


mass itself 

Aneurysms rarely become obliterated by 
progressive thromDosli. Sometimei, when 
thrombosis occurs within an anemysm, there 
is simultaneous occlusioo of the distal srtwy 
and ischemia of tbe port Even if an sneih 
rysm becomes solidly thrombosod without 
onslructlon of blood flow through the distil 
artery the firm, dotted sac may persist is a 
tumor rnat« nnd require operative treaUneot 
because of hi size or because It canprene* 
adlaccnt ftmcturei, such as nerves (Flg- 
18) Since aneurysms rarely undergo ij^ 
isfactoiy “ipontaneouj cure and are 
oted with very real danger they ihtxild bo 
treated sirrgkilly 

Treatment of aneurysms depends opon 
their ri ro arid location. If the aneurysm f* 
accessible to palpation it is wise to aury o®t 
a test of tbe collateral drculatian before 
undertaking operative treatment Under all 
drcumstances, aneuryimi involving main ar 
terial stems should be ' “ 
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Ftpm iO Dra«h}i:;> iDdic»1taK mrilod« tw nwunl*mtaR cn trMoctoj; cooUiralty of affected artery fa 
P*Jatj «-tli torar) niH. A H) rtrWon arvd Irtrral »ui nr B b> creWon and rod-ti>«d aoastomoaU, C, by 
and crJifai: D Iry IrtnmmiUr pitarr-faterpolatfon of gra/L (Shnmacter IL B_ lo Cyck^edla of 
"«®ck»e, SuicrT) bpccUhlca. F A DjsH Cnni(«n> » 


to prwcn'c or rcslorc drrulatlnn 
“Wgb ihe affected arler) (Kips. 10 and 
?1 tn cert ato tacculor •noir>'nn^ tliis can 
iccotnplfabcd b) cxtlrpaUng the lesion 
TO doc^ the opening from the art(T> Into 
^ ^ lateral suture. In otlns' ^mtnnc^^ 

^ poisiWe to remmt! tl>c ancitt^’sm and 
toe nwbillxcd end? of tl»c artcr? 1 a 
anastoDxwU. Frequent!) adiion of 
Dcccssflatcj Interpolation of a 
P®t. Prejcrs’cd bomologou? aortic graft* 



and grafts foshioTwd of certain plastic ma 
terlaU are suitable for aortic replacement 
riastic prosthcscs ore mote rcliible than 
liomografts and ore therefore preferred. In 
the extremities, fresh autogenous veins also 
\eT\e ^llsfactoril) for bridging defects of 
nrterlc* W’Tieixrvcr ancuj>STOs ore treated 
fciurgically it fa important that adequate ex 
posurc l)c obtained and that one gain control 
of the affected artcT) pratlmally and distally 
Large ancurvTms In the extremity are some 
times opprooched best by opening the sac 
directly under tcairnJquct control One can 
then deal \vith the openings of the artciy 
into the sac b\ suture or transfixion accord 
ing lo the oblitcradvo aneujysmorrhaphv 

tedinfque of Matas. If a large artery fa in- 
volved ho^vcver it fa preferable to bridge 
the defect by suture Interpolation of a gr^ 
bct\\-cCT! the ends of the artery Once this fa 
occomplfahed, the major portion of the sac 
wall con usually bo cxdsed without damage 
to the collateral vessels. In recent yean, a 
great advance has been made in the treat 
roent of aneurysms by domonstratian that 
the same principles which have been used 
for yean in the surgical management of 
peripheral aneurysms can be utilix^ for the 
oxcfalonal euro of aneuryuni of the aorta. 
When an anemysm of a main-stem periph- 
eral artery fa i>ot associated with actuate 
coUateral circulatioo, the collateral circula 
tion can often be improved by prolonged use 
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Ptfur* il IX«jr»n»ni»tK reptwaJbctiso <rf mi- 
oat type* of titeiiavTOciQi fittnlw *ad *norf«led 
*iinny*Qi. Syrnbolji A, artery V veto, S iwwUar 
aoetnym (Sfanowdcff H B, aod Waytoo, E E.i 
Am. J Surf., voL 70) 


of intermittent prortouO ocehiiion of the 
artery Sympath^c denervation is a \'b\u 
able adftmct la bringing about the develop- 
ment of good oollateftti dfcdatioo since, 
Nvith lympatbctic denervation, roasimol 
Ijlood flenv through the collateral vessels Is 
assured. 

ArtenoreDoiu Fisrulae. Arteriovencus fis 
tulae are abnormal, direct concectioaf be- 
tween arteries and vekn Klost arteriovenous 
flftulae restJt froca trauma, some are the 
result of a congenital dcrangemeot Arterio- 
venous ftftulae may be clojified into several 
groups (Fig- 21) direct fistulous communJ- 
cations between arterial and veins, arteri 
ovenous fistulae associated with aneurysms 
drsoJd flpptuyrms in which there are mul 
tiple cofiununicatioDS and mariad dlUtotion 
^ arterka and veins In the vicinity of the 
lesion and arterioveoous fistulae in vascular 
turnon such as hemangiomas and bcmanglo- 


endotbeliomai 

Artaiovcnous hstulae ore not dways asso- 
ciated \vltb symptoms. Scmetlroes the lesion 
fa first cdlcd to the attention of the patient 
hv Hi discovery during the course of a pbyii 
(Z examination. Occarionally the pattots 

Si of KXM. diSculty bocjuM thoy 

a bnrring .cmatlon fn Uie le 

3 Ibe Brtula orljeciao lli«y piilp«to 

» Action of 
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Figvr* S3. BalUttocanhognpUc 
rato and estimated tirole wilnme od canliac ioda 
chaaget with axhakti d huimo artertTveoAif fitfak 
befw® and after atrupinliatioQ (EflJa, D C, and 
ttanec. J Vj JAALA., voL IM) 

A B!« KV* 


Fifut* 53 Optically recorded lU nditm 
oetnfc measuremenO of ciaflfe in Uood FS »ra (A/ 
opOQ occh ist no and (B) opeii rtleaae <* f 
Ctoeo eTpertnvWtaDy produced fecDonl srtaierTeBM* 
firttil* In dof wltii total euiriOD of ezO^^ «*7* 
luppjy to heart Period of ocefodem ^ 

heavy in» ( StunaaeJcei H- B., «t aL J 
Soj^ wL SO) 

and color of the aBectedhand or foct Sot^ 
time* medJcnl aid is sought only after tnc 
dcveloproeot of cardiac symptoms, 
palpitation tachycardia, dyspneo 
heart failure. In rare circumstances. ™ ^ 
tienl may first seek help because « 
and fever resulting from bacterial endarten 
tis in the fistula. 

The diagnosis usually is simple. Cb*i*c- 
tortstically in the region of the 
continuous bruit fa present, 
accentuation and a contlmious thriii. It w 
fistula i* located so that ft can be temporarur 
occluded 1^ digital compresskm, one 
demonstrate a slowing of the pulse rate 
tog compres*ft»-die Nlcoladoni-Branh^ 

pl^omenou Usually at the same tii^ 
systolic and diastolic p ie isur es rise 
pufae pressure decrease* (Figs- 22 and ») 
Such are pathognomonic ol arterio 

veooui fistulaa. If or>o wfthdnivrt 
blood from the nel^borhood of the flstuJ|^ 
be can demonstrate t .arterial orveen- 
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whiTJlioo «< ciwiiiv»rc\l wJlU M(Hnt (lru%\‘ii 
fnm a jhntbtK 1 valctl win in llic* nmlm 
Uhral c\Urmll\ Oik* >aIU mnnunrlv «iHr 
c\^cnc\'5 nmcotlnc iivcrra'otl riraiUllim 
TV Km\ OT fvn< maN !>c unuMulIs wann 
aoJ mill a'ii'nxl If tltc attcTi<ncm*»u fistula 

lu« Ki-n pn'vnl Wfinr onnpldUm «f 
pnnvtK inert ttr in l!»r 

Vn-nh the r\trrmit\ nu\ luw talm 
rlicr Nii< In all inttaiictn on artrri(nt*nour 
Ltnbe ONMxijtM cvhlencrt of In 

ctrjvj cinruUttoo to tin c\lrrm^l^ Sinttc- 
tmrt thrt are a'^ocUtctl with aililrvcir pal 
It ctanon oml h\prthklroNi% qjkI In a ftn\ 
nnUncft hchrmic ulcrralion ma\ l>o pn*s 
foL Xlthotich the arterial pnlvititm Ir In 
orawtl in the nrpon of tlvc artcrkn-ciMni^ 
anrnunfcation. the pul\e< dWallv arc clur 
actm>tKaU\ wraVer than in live contra 
li^ml rttrrmin anti live hUHnl prr\%urr 
t&tal to the k’iK’o fa retluccd. TIk* f\-»trmlc 
bixxl rmturc tru\ l»e K’nH'what r}e\-aletl 
Oil t« puhe prevjtirr fa duractrriNtfealfa 
barajed. If tw pul'c mo-surc fa wHde a 
wpilbn rmlutkm ma\ Ik* dtTrxnnlrattxl or 
» rfattUlx^ khitkI fru\ Ik atulfhU met 
Lu^ pfTTphtTal arttriev There nu\ ht, cm 
ef eanlue mUrcement tir e%m of 
nrtrt failurr In mcM InrUncr* of larv' 
irterkncooiK fistuUc cw con, clcroonstratc 
in toCil circuLtlnc bkKxl \xtlamc 
TV ewdaton change* which occur on 
*™Jcn octhukto itf an arterknmortj firtuU 
W a »m inlrrc»tinj: phx'Jrolocic response 
w ilowinq of il»c rate can be aUJ 
“W V adminfatration of larce dovn of 
btxtinq acents, \ apal blodonit. bow 
^ chies Qct abolfah the blood pressure 
to the occlusion. The cardiac out 
^ Qo der^tyt a precipitous and sItcniEcant 
upon dosim: of the RstuU. \n of 
ctun^ occur with the t-erv Srst brat 
It k ^ fistula fa compressed, 

tkrt *l'™»5trated erpenroeataU\ 

. pr«sure and carvluc output of 

Upon ocdusicKi of an arterio%*enoui 
after depn\inq the heart com- 
'■^cal and ssinpalhctic ner>-e 
Tb« constitute mechanfcal re- 
ihuttmq off abrupth the parasitic 
through the Estida. 
hcreosed wort load on the brart In 
FTift n arteriocoiious fistulae 

to dilatatfon of the heart 
^ wme instances, to frank 
This results from the increased 
^ tecirculatfcm of blood 
fiitula and directK back to the 
Cordlic strain can be fudged in a 


riniqli fashkm In llte magnitude of the pulse 
ntMl Wootl nrrsuiri rTsp<inses to digital oc- 
clusion rtf tm fislnlx Significant ennibe cn 
Irrgement Is likeK to Ite found in patlnits 
wllli m.irktxl slowing of thi milse rate con 
sidcraMe rive in sN'slolic and diastolic pres 
Mire and markerl tlivTcasr. in noise pressure 
C-ifdiac cnlargcTTxnl Is also dlrccth related 
to tht si/c of die nrte^^ Im-oleesl to the size 
of iIk* fistulous communfcatiori and to the 
durathm itf Ihi lesion Fistulae fn the ab- 
slimKTi ptKis and lower c^lrcmilies arc 
irwwe hkcK to ri’sull in significant cardiac 
mUrpemeut than fistulae of the head neck 
ami upper ittremities. 

Xrtrnininous fistubc rarcN dose spon- 
tamtnisU Tlnn tend, with tfte passage of 
lime to Ik associated with proCrcssisT dfla 
Ution »>f tlu wins in tbt iHighborhood of 
the leskKi and with dlbtalkm of the prod 
itui artiTX The blood volume Increases and 
cardiac rUbtalion hecKwnes more marked as 
tiuK* pas»s*s. UlUmatcK heart failure mas 
occur In ran. mdanccs, sulucute bacteilil 
enJartiTiUs rrus desTlop in the fi-dula, mani 
frsted b\ hactercmla, chills and festr Be- 
cause of thi'tr cortsoquerrers artetios'ettous 
fistube should be treated b\ surgical cs 
tirpatiou. 

U ui patlewfa with pctipbcrol ancuryTOS, 
It IS wise before irmlertakiug oper a tion upon 
ao artemn enous fistula, to determine if 
possibli the status of the colblcral drrub 
tKm. \mp!t eiposuTL of the arterioimous 
fistub should be obtained and the main 
artorv and s-ein should be faobted pro.d- 
malK and distolh before approaching the 
region of the fistula Itself Ow should dcstt 
cam out a prodmal arterial Ifgatkm for an 
arterio%mous fistub except in the case of 
internal carotid-cas-ernous sinus fistula. In 
this instansx the internal carotid orters has 
no branches between the point of origin and 
the point of the fistub iukI ligation of the 
corotkl Often preferablN with hgatfon of 
the concomitant \Tin, often results in cure 
In general, however prodmal oiterial liga 
tion does not effect a cure and fa quite likeh 
to result in gangrene With the prodmal 
oxters ligatesi, the coDateral \-esseIs tend to 
drain into the distal artery and back through 
the fistulous communication Into the \'ein 
and, thus, to deprfa-e the distal portions of 
the edremifa of adequate dremntion. Ai 
terimmcnis fistube shwld ne\*er be treated 
b\ simple ligation of the fistnlous tract, for 
recurrence takes pbee for too commonh 
after such procedures. The fistula must be 
divided or excised. If the lesion affects a 
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Flgurt S3 BilEAxardiofnpIdo trsdn^ pobe 
nt« end Htbnated ftnsLe vtiLsBe cod cxrdlAC bdrx 
dtcDges wUh ocdojtoo hoxua cj-tefinvonu ttfp b 
before aikI after atroptoiiatlon (ETUfi, D C, asd 
\Vaiwn.J Vj JAJ.lA.,voL 1S4) 




Fitur^ 31 Pitframmattc repreacoUtioo of v*il- 
oof type* of artcrlcrvenoiu ftrtidae rod atfodated 
fcoeuiyim*- Symboli A, aitoryt V Wa, S aaccoln 
anenrym (Sonrnacker H B and Wayaoo. E. E. 
Abo. J Sot* voL 70) 


of fatermittent prarfmal occluikrn of th© 
artery Sympathetic denervatiem Is a valu 
able adjviact In bringing about the develop- 
ment of good coUateial dreoUtion sioce, 
v/ith sympathetic denervation, roartoMd 
blood Bmv throu^ the collateral vessels Is 
awurod- 

Arterforenous FlituUc ArteriovetKwi fis- 
tula© are abnonnal, direct conoectioos bc- 
twwn Arteries and veins. Most artcrfovienous 
fistxilae result from trauma, some are the 
result of a congenital derangement Arterio- 
venous fistula© may be clflsslfled Into several 
groups (Fig. direct flstukau comniunl 
cations be hv ee n arterfes and veins, arteri 
ovenous fistula© associated >vitb aneurysms 
cirsoid aneurysms In which there are mul 
dole commuuicatiocis and marked dilatatl«i 
of arteries and vdnJ in the vicinity of the 
lesion and aiteriovenoos flstulae in vascular 
tumors such as hemangiamas and bemanglo- 


endotbeliomas. 

Arteriovenous fistulae are not alwaj-s asso- 
dattd with nroptoOB. SomrtimM the Imimi 
b Ent calltd to the attenUon of the pattonl 
by lb tllJcovery during the 

Jj ei«nlnatto Ocaiion^^ pnttob 
S; „ean! of wme dlfflculty bec.u» they 
a btbztai Kmathm to the 
S the Bltula or bwauie they palprto 

l3« or iteration of waxotU. 


re™ 


B 




Fteun S3 OptkJh rwonW HunflUaj 
iMtrlc OTHUumueats of ebangr to Hood pf««r« lA) 
opoo ocrfusioo and (B) upoei c » 

from rtwrtmniaDy productd for<rtl artenowa^ 
fiitnla Id do* wlih tool rrdilM of Otr^ «r« 
•opply to h«ut. Peilod of ocsJoHai tndto god ^ 
heavy Ho* (Shuta»ck*i IL B-. «t •!. J Tmkk* 
SuT*., voL 20) 


and color of tb© affected hand or foot Soo^ 
times medical aid is sought only 
development of cardiac symptoms, ^ 

palpitation tachycardia, dj-spnen or haiu- 
heart fellure. In rare cfrcumriaoc«»J^^ 
llenl may first seek help becaw of 
and fever resulting from bacterial endarten- 
Us In the fistula- , 

The diagnosis usually is simple, 
teristicaffy in the region of w * 

continuous hndt is present, 
accentuation and a cootinuoos thriU- u 
fistula is located so that It can be temporarily 
oeduded by digital compreaik^ ooe 
demonstrate a slowing of the f«use g* 
ina compression— the Nlcol^donl-B 
phenomenoTL Usually at the ^ 

systolic and dlastolio pressures 
pulse pressure detreescs (FiS*" 

Such changes are pathognomooic c« 
venous fistuUe. If one withd^'J? 
blood frtan the neighborhood of the fistula, — . 
he can demonstrate 
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uhiralkm ts cnmiwrrJ w\\\\ h\cnn\ tUav»-n 

fniB a jlmltarK li»catr<l ntIh In live crnilra 
Uiml cvlTmUv One wHU cnmnKmIv nolp 
CN'iknce^ su{’tj<^UnR InCTcaw! ciraiUll'ni 
TV hami nr font ma> Ik* »mnniallj u-nrtn 
coWil If the arlrrimmtwt^ fistula 
hai heen present Itefcjm crnnplrtkm of 
epJpfiyjial rtimIIj irnnc Incrm^r In tin* 
Irtrplh of the c^tremll) n>n\ Iwr taken 
pliw Not In all Imtancm nrr nrtrrImTnoiH 
btube a^todalnl uHtli cnHdencn of In 
ocased drrulallon In the f^trrmilj Some 
timci ihcj iiT ii'wciatr<l u^th cnhlnrs^ pal 
lor q’anodi and hjperljIdrmH and In a frx' 
fcjrtUKCi Iwhcrnic nlccrolkm ma\ Iw pres 
ttit, Altlwmph the arterial pnlsatlon h In 
creased in the rejUon of tV artcrlfncnotti 
communlcntlnn, the ptilser dlrtalh arc edmr 
actflristkallj vreaVer tlwn In tlic contra 
ktctal rrtrctnlli and the Idnod pressure 
dirtal to the lesion U reduced. TIh? n-stemfe 
blood pressure maj be trnnewlwt clreatod 
tod the puUe pressure U cliaracrtcristicall) 
iocreasod If the pulse pressure ii u^de a 
dpClLin pulsation ma> tw demcmslrolod or 
a ptstoUhot senmd nu) lie audfldc mrr 
larpe pertpberal arteries There ma> Iw esi 
dew of cardiac enlargement or esm of 
bttrt fallvjTc. In most Instances of bipc 
artfirios-etKms fistulac, one cm dememstrate 
io locrease in total circulating blood s*Dlumc 
The drcuIatoT) dianges which occur on 
Riddco occlaiion erf an artcriosTnous fistula 
^ * '■”> interesting phpkilogic rcspcmsc 
The sfow'feg of the pubc rate con be abol 
hhed bs adnilnirtratlon of large doses of 
^■agal bloddng agents. Vagal blcxddng. bow 
eve does nert abolish the blood nressuro 
rtsjk^isei to the occIusIotl The corcilac out 
^ nndergoa a jircdpitoui and slgnlBcanl 
decrease upon closing of the flshda. All of 
these changes occur wltlv the \*ct^ first beat 
t k fistula is cxjmprcssed 

been domonitrated cxperlmcntallv 
that blood presiuro and cardiac output ol 
Pat tons upoo occlusion of an ortcriovcDous 
hstola occur after depriving the heart com 
of Its vagal ai>d sympathetic nerve 
***PPv They constitute TDcchanlcal re- 
•pcriM to shutting off abruptly the parasitic 
efrenktioo throu^ the fistula. 

The increased work load on the heart In 
patiCTU Nvltb Urge arteriovenoui flstulae 
gradoiHy leads to dllatatfon of the heart 

W Wlme. Tliti InoTOjed 

TKlrculatta, d blood 
baA to the 

_ hrarS_C«rdtoc itndn am bo Judged In , 


rtmgU fashion li> the magnltmlc of the ptilsc 
and bloosl pressure responses to digital oc- 
iliisint) of llie fistula Significant cai^lac cn 
Inrgemmt Is llkcl) to l»c found In patients 
ssltli inarkerl slowing of the pulse rote cmi 
sldera1>le rise in nitollc ansi diastolic pro 
sure and markecl ilecrcasc In pulse prcssitrc. 
Cnrdlac enlargement H also olrectl) rclatcsl 
Io i!k* size of live artcT) Ins-olvcd to the size 
of iIh* fistulous communication and to the 
duration IIh; lesion FTstnlac in the ab- 
domen pelvis and Iossxt ccstrcmlllcs arc 
mon. llkcl> to result In significant cardiac 
enlargement than flstnlac of the head i>eck 
ami upper eslrcmltles 

Arteriovenous fistulac rare!) dose spun 
lanetnisl) Tl»c> lend with tnc passago of 
lime to l>e associated uitli progrcssfvo dlla 
tatlon of ll>e veins In the nci^borhood of 
ll»c lesion and with dilatation of the proil 
mal ortiT) TIjc blood volume Increases and 
cardiac dlbtation l>ccomcs more marked as 
time passe*. Ultimately heart failure may 
ocesu- In rare instances subacute bacterial 
CTHlartnilfci may dcvTlop in the fistula, manl 
fcjlctl by lortcremia chllb and fever Be- 
cause of these conictjucnccs, nrtcTfovenota 
fistulac sliould bo treated surgical ex 
tlrpation. 

As In patients with peripheral aneurysms 
It Is wise before urwlcrtalrlDg operation njxm 
on arteriovenous fistula, to deteimtoc, if 
poisihlc the stahu of the coUatcral clrcula 
Uon. Ample dposure of the arteriovenous 
fistula should be obtained and the main 
artery and vein shosdd be isolated prorl 
mall) and dlstnlK before approaching the 
rcgkm of the fistula itself One should dcvtt 
carry out a pradmal oiterial ligation for an 
orteriovenous fishda except in the mo- of 
iotemal carotid-covernmu sinus fistula. Jn 
thb Instance, the Internal carotid artery bos 
no branches between the point of origin and 
the point of the fistula and ligation of the 
carotid artery preferably with ligation of 
the concomitant vein, often resiJts In cure 
In general, however prorfmal arterial Uga 
lion does not effect a cure and is quite likely 
to result in gangrene. With the prtniina] 
artery ligated, the coJlateral vessels tend to 
drain into the distal artery and bad: through 
the fistulous communication into the v^ 
and, thus to deprive the distal portions of 
the extremity of adequate drcnlatiocL Ar 
teriovenotis fiitulao should never be treated 
by simple ligation of the fis^oui tract, for 
recurrenw takes place far too commonlv 
^er such procedures. The fistula must be 
dfvfded cn; excised. If the lesion affects a 
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(Sbofflocier H B in CyrloprdU of ilrdicme, Sorfciy SpcrUMr*. F A. Divif Conpeny) 



makutm artny tapoitot to dw 
of Ibo oitnmlty «v«y affart 
lo preKTve crt lertosa 

can'oXnifly 1» accompli^ 

f,.^ dtcsecthnz out tho flftuli, dfvldlDg 

r^clSt^drfa^tafltototeyby 


lateral future or more commonly by 
dfing the fljtulouj tract, together %ntn ^ 
affected portion of the artery and 
reconxtltntinu the artery by end to-eod inju 
toiDOfi* or by interpolation of a \‘afcaiar 
graft (Fig. 24) The refuluj^ireatocnt are 
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The Lymphatics 

Utj GERALD H PRATT M D 


Ceuald IliUAinr Pmatt affr cJuortrd at the Unlcertillet of )>Iinneto<a and 
lotce and twined tn ntrpery In the South and on Ihc eastern seaboard He had 
experience to both the Army and Nmrv iledical Corps difrinft M odd War H 
and there deceloped his totcreaf In the diseases of the vascular end lymphctic 
systems 


lymphoHc lyilcin L 
nw coniiitr of maufve canillun 
whl^ carry the lymph fn 
to a large r\'»teni 


Iccting vcsxeli Theje latter graduate In rize 
and eventiiaJIv trarumlt the lymph mbstance 
Into the vein*. Iti ponogervay i* ^tered at 
varioua point* by lymph gland* which also 
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contribute lymphocytes to the fluid. Lymph 
it»elf is a trmmiJarent white or yellow flald 
of aDcahne type wbJdi may be pink when 
It cxratatns rw blood coipuicJet A common 
fat content may make It opalescent The 
lymph corpuscles are granular similar to 
white blood cells and measure appro ilm atelv 
1/2500 Inch In diameter The lymphatic 
vessels of the Intestine are similar but dur 
ing digestion they contain ch>Ie, a mlDcy 
substance, and they are designated as lac 
teals Certain organs are m lymphocytic 
origin. Elxamples of these are the spleen, 
bone mamnv thyimis ^and, raucous mem 
hrane follicles and the tonsils. 

The blood cfrculatory system carries oiy 
genated blood to the organs and periphery 
ntffn the central pump, the heart This mood 
passes through the capillary bed and tissue 
spaces and Is reaccumulat^ in the \enule 
ojd of the capillaries arvd returT>ed to the 
heart by the venous system The drculatory 
system has another component— the lym- 
phatic system Thb system Is a closed one, 
with its own conduits, Its capfllarles, col 
lectlng minute lymphatic \‘esaeU, cod larger 
transporting chanoeli to Its final stasels the 
thoracic dnet and the right lymphatic duct 
The lymph drainage carrying certain prod 
acts cA metabolism from the bmvel joins 
these final channels through the dstenta 
cbyli (receptacuhim chyli) Th^ emptv 
into the venous sjrtern at the function of 
the subclavian ana Jugular veins. This lym 
photic system Is an integral and important 
part of the drculaticm and Its anatomy and 
runrtioa are compeer. 

Embryology The lymphatic system de- 
velops cmbryoIogicaDy l&e the rest of the 
arterial and vascular system The lymphatic 
codothelinm arises from the venous endo- 
thelium. There is no reasoo to believe that 
it arises from mesenchymal cells. The lym- 
phatic ei>dothelium fenms paired and un 
paired sacs. Of the former the fugalar 
lymph sacs are derived from the jugnlar 
veins and then erteod to the head, neck, 
thotai and arms. The other paired sacs arbo 
frtan the lilac veins, where they unite with 
the cardinal veins. These spread to the ab- 
domiDal waD, the pelvis and the legs. These 
Kinpbatlc vessels join the dstema chyil and 
vary from others in that they are not con- 
nected with veins. The onpaired b’mpbatlcs 
develop from the vena cava and mOTephric 
veins to form retroperitcocal lymph ^ 
These lose their veio cocnecticrm «>d Join 
the driera. ciyH. Veto, £nm the woIfflM. 


bodies form sprouts to develop as the cb- 
terna chyli. 

The lymph nodes primarily develop In 
capillary plexuses at the third month of fetal 
life. The lymphocytes are already present 
and these probably form lymph masses and 
the lymphoid nodules The mesencbyina 
forms a connecting tissue capsule Tra 
bcculae grow from this. The capillaries arise 
first, from which l^Wr vessels lead to other 
vessels or nodes. Tne deeper plexuses de 
velop first, both throughout the wdy and in 
the intestines and gradually the suiwficitl 
thoracic vessels are formed. All the lymph 
sacs except the dsterna chyli are divided uy 
connective tissue bridges, which help to 
form the lymph glands. The cfstenia chyil fa 
the imver part becomes a gland, but Its 
upiper portloti remains as a cooduh ot cb- 
tenaa. 

Anatomy For descriptive purposes the 
lymphatic system may bo divided into four 
parts the lymphatic fluid, the capiflariei, the 
coDecting \-esieli IneJuding the tboiidc 
ducts, a^ the lymph dands (Fig. 26) 

Lymph Is a dear vrlTow luhstaaxt, ilmflir 
to but more dilate titan blood plasma. It has 
a specifle gravity of apprarfmatdv L015. 
Its contents are fympbocvtes and red Hood 
c or p us des. The lymph probably accumulates 
by an osmosis-dlflnsloti filtration procea 
from the tissue fluids. It Is not d>e same as 
tissoe fluid, however 

The capillaries ere lined by flat endo- 
thelial which He in connective tissue 

reg i ons throw Aoot the body in areas bathed 
by Intracclhuw tissue fluids. These lym- 
piiatic capillaries anastomose widely and 
thrv’ do not have a set size or form. Many 
of these capillaries have blind ends. The 
plexuses ba\-e both superficial and lay 
ere, the superficial one being the sn tafle r In 
the »Hn lymphatic capillaries are found fa 
the dermis. The epidermis is wfthtait lym- 
phatic capillaries, which is of surgical in- 
terest. The subcutaneous tissue nocmally 
does not have any capillaries, Musdei, t^ 
dons, their sheaths, the periosteum and^te 
joints aH have lymphatic capillaries in tbi^ 
dance. The periosteum, the peritoneum, tM 
pericardium atvI the pleura also have ricn 
tyrophatic compcnenti. In the digcslh'e 
tract, fust bdow the epitbelhim, are b^ 
aujWTfi Hal and deep lymphatic pleinJet Tx 
papillae appear to extend fa hlfad-cnd for 
mations Into the vffll of the small fatestfae. 
The lacteals arise fa the lymphatic spaces 
fa the intestinal v0L 
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contribute Ivmphocj'te* to the fiuld Lymph 
ItJelf ii a traojparent white or yellow fluid 
of alkaline tvpe which may bo pink when 
it ccfntains red blood coqiuicles A common 
fat coQtent may make it opalcacent The 
lymph corpuKdes are granular rhnflar to 
>^ite blood ceili and tnmure appraximaielv 
1/2500 inch in diameter The l>>inphatic 
vesseli of the intestine arc limllar but dur 
tog digestion they contain chyle a mlDcv 


bodies form sprouts to develop as the cto 
tema chyli. 

The lymph nodes primarily devek^ in 
copSlary plexiucs ot the third mooth of fetil 
life The lymphoeile* are already present 
and these prcbebly fesm lymph masses and 
the lymphoid ncidules The mesenciivm* 
forms a connecting tissne capsule. Tn~ 
bcculac grow from this. The capUlaries arise 
first &om which larger vessels lead to othor 


substance and they arc destoated as lac 
teals Certain organs are of lymphocytic 
origin. Ejuunples of these arc the spleen 
bone marrenv thj’umi ^aad mucorii mem 
brane follicles and the toosili. 

The blood circulatory tjTtnn carries oiy 


:cnated blood to the organs and periohciy 
from the central pump, tlie heart TTris blood 
posses through the capUlarv bed 


posses through the capUlarv bed aod tissue 
spaces and is reaccumulated in the venule 
Old of die capillaries and leturned to the 
heart by the venems s>iteni. Tbe circulatory 
system has anrther component-tbe lym 
pbatic system. This system is a doted one. 
with its own conduits its capillaries col 
lecting mfamte lymphatic vessels aod larger 
traasportbg cbasmelt to Its final vessels the 
thoracic duct end the right lymphatic duct 
The Ivmph drainage cnfryfiig certain prod 
uets of metabolism from the bowel joins 
these final cbanneli through the cistenu 
chyli (reo^acnlmn chyii) These empty 
into the venous system at the junction <rf 
the subclavian and jugoUr veins Tills lym 
phatic system is an integral and Important 


pATt of the circulation a^ its anthimv and 
function are complex. 

Embryology The lymphatic system de- 
velops embryologlcaOy Ifte the rest of the 
arterial and vascular system. The lymphatic 
etidotbellum arise* from the venom eodo- 
tbelinin. There is no retason to believe that 
it arises from meseniivmal crils The Km- 
phntic endbthelluio forai paired and un 
pahrod sacs Of the fetrmer tbe jugular 
lymph sacs are derived from the jugular 
>ieitu and then extend to tbe head, neck, 
thorax and arms Tbe other paired sacs arise 
from the fliac vefas where they unite with 


the cardinil veha These spread to the ab- 
dominal vrali, tbe peMs and the legi Those 
lymphatic \wwls join the drtenia chyTi and 
way from others to that they are not con 
nected with veto* The unpaired lymphatics 
develop from the vena cava and mescwephric 
veins to form the retroperiUmeal lympfe sac. 
These lose their veto coi^om and toto 
the drtem. chyli. Vein, frow lie wolfiai 


vessels or nodes The deeiJer plcarasei de 
velop firth both throughout tbe body and fa 
tbe Intestines and gradually the superfidsl 
Ihoradc vessels are fonoed All the lymph 
sacs except the dstema chyli are dKId^ by 
connective tissue bridges, whkh hdp to 
form the lymph glands. Tbe dstema cbyll in 
tho lower p^ become* a J^and, but its 
upper portion remains as a c^olt or ds- 
tema. 

Anatomy For dcacripth*e porposet, the 
lymphatic syston may divided into fewr 
parts the lymphatic anid, the ctpflkrfe*. the 
mOeettog vessels incliuitog thoradc 
ducts and the lymph ^nds (Fig, SB) 

Lymph Is a dear yehmv substance, similar 
to Imt more dilute tW blood plaamt. It has 
a specific gravity of approiteately 2 j 015. 
It* coDtents are lympho^e* and r« bkiod 
coTposck*. TTie lymph probably accwimlstes 
bv an oemosis-ditoixion filtration process 
from the tissue fioldi It U not the same as 
tissue fluid however 

Tbe capUlaricf are lined bv fiat endo- 
thelial crlis which lie in connective tissue 


regions throughout the body in areas bathed 
hv totracelhujur tissue fiulds. These lym- 
pKatic capQlarle* anastomose widely and 


tbov do not have a set sire or form. Many 
of these enpOiaries have blind end*. The 
plexuses have both superficial and deep ky 
er* tho luperflcla! one being the smaller In 
the skin, lyinphatic capillaries are found in 
tbe dermis The epidmmis is without lyra 
fdiatic caplllarie*, which i* of surgical ^ 
terost. The snbeatanecaa tissue norraafly 
does not ha>’c anv capillaries Muscle*, 
dofis thetr sheaths, the periosteum and nte 
jetou all have lymphatic capillaries fa 
dance. The periosteum, tla perltcmemu.^^ 
pericardium and the pleura also havod^ 
lymphatic componejits. In the 
tract, just below tbe epitheiimn, are 


superficiB] and deep Ivinphatic plexuses The 
mplllae appettr to exfejxl in blind-eod for 


Xwplllae niT>eer to tcrteod in blind-eo^®' 
tnationt into the viUi of the email iistestine. 
The Ucteals ari*e in the lymphatic space* 
In the intestinal villL 




1362 


Chapter 32. The Vascular System 


ccotribtite h - fup bocv-to to the fluid. L\mph 
itself is a tmispircnt wiiile or \'eIlovr fluid 
of altalme t\pc srhidi nutv be pink srben 
jt copTjhrt red blood c ar p osdes. \ oammao 
fat content mav make it opilescenL The 
hinpb coTposeJes arc granular simflir to 
white blood cells and measure appruumatelv 
1 2500 fndi m diameter Tbe hmphalic 
sessels of the intestine arc similar btrt dor 
ing digesticH] tbe% contain dnle. a milk\ 
snostance and tber are desJgnaled as lac 
teals. Certain organs are of hTUphcolic 
ongm. Examples of these are tbe spleen, 
bow mamrw tlmrr u s gland, mncoos roem- 


brane foIHclei and tbe tonsils. 

Tbe blood ctrcolatorv s^’steIn cames on 
cenated blood to tbe organs and peripben 
mm tbe central p ump , tbe heart Tliis Wood 
passes through tbe capillan bed and tissue 
spaces and is reaccrarralated in tbe venule 
end of tbe capillaries and r et uro ed to tbe 
heart bv tbe v e nons svstem. Tbe circoUtai> 
ssstem has another com p ODent— tbe hm- 
ploatic ssTtem. Thu svstem is a closed one, 
with it* own cond ui ts; its capfllariet, col- 
lectmg numrte hmphatic scssels, and largo’ 
transpOTtiDg cbacnels to hs final s-essels. the 
tboiajsc dn£± and tbe njit hnjpbatic duct 
Tbe hiDph drainace «aj'rvin g certain prod- 
uct* of metabolism fnsn t^ bovcl foins 
these final channels throogh tbe dstema 
cirvil (rccep ta cnhim cinh) These e mpt % 
into the scooui svstem at tbe TtmetJoo of 
tbe snbeiavian and fugular 'cms. This hm- 
phatic rrstem u an integral and importaDt 
part of tbe cfrcolaticp and its anatoiu v and 


fnneUan are co m plex. 

XmhryoJogT The hmpbatic n -s t ein die- 
vdops embnologicalh lie the rest of tbe 
arterial and s-ascolar svstem. Tbe hnjpbatic 
endotbeHum anses from the scoous endiv 
tbdhmL There Is no reason to belle\e that 
It arises from moeoclrvmil orils. Tbe hm- 
pbarir- endotbeBom forms paired and un- 
paired sacs. Of tbe former tbe fugular 
hnip h ocs are derived from die 

and dien ertend to tbe bead, nedt, 
tborai and Tbe other paired sacs arise 
ferrm the vcms, where Ibev unite wrftb 
liic ft rdfail veins. These fprrad to tbe ab- 
dominal ’•ran tbe pdns and tbe legs. These 
hmiijac vessels join tbe cistona dnii and 
Mffv fitan others In diat tbec arc not ccb- 
Dedfd with sems. The unpa ired lympb^ 

devdop fnan tbe vena cava and mesooephric 
Tcms to form the ictropenlciDea] hmpb ^ 
These lose tbeh vein connerticin* K™ 
the ciitena chvli. ^ci^s ta the weiffian 


bodies form spro uts to desclop as tbe cis- 
tema chvli. 

Tbe Ivmph nodes prfroarDy dei-elop In 
capillarv pleruscs at the third month of fetal 
Iffe. Tbe Kinpbocj’tes are ahead) presort 
and these probablv form hmpb massa and 
tbe IvTOpboid nodules, Tbe roesendijint 
fonns a connecting tissue capsule. Tia- 
beculac grow from this. Tbe capulmes arise 
first, from whlcb larger vessels lead to other 
vessels or nodes. The deeper pleruses de- 
velop first, both throc^out tbe Kid) and in 
tbe fartestiDes, and gr^uallv tbe 
tboiadc vessels arc formecl AD the hurtii 
sacs eacept tbe dsterna cbjil are db-ided b\ 
connecthc tusue bridges, wbfeb help to 
form tbe h-roph glands. Tbe dsterna cb)li fo 
die krwer part becomes a gland, but its 
upper pertit*! remains as a conduit or ds- 
tema. 

Anatomr For desc ripti ve purposes, tbe 
hmpbabc svste m mav be divided into four 
parts the Kmpbatic fluid, tbe capillanes, tbe 
coDectiDg vessels indudtog tbe tbortac 
ducts, and tbe hmpb gknds (Fig. 26) 

Ltfmph is a clear v'dknv substai^ tdrollar 
to M mere dilute blood plasma. It bas 
a specific grrvftv of apprarimatelv LDI5. 
It* coolenti are hmpbocvtes and red blood 
corpeseka TV? hmpb p ro tahh - accmmilstfi 
bv an otroocs-ditFaricHi-Stratioii procen 
fr tan tbe turrue fluids. It Is not tbe same ts 
tissue fluid, bcwevei 

The capilhria are Bned bv flit eodo- 
tbclial cells, which he in connective tissue 
regions t hrou ghout the bodv m areas bathed 
bv inHaceDubu tissue fluids. These hm- 
pkatTf capillaries anastomase width and 
tbev do not have a set size or fonn. Mtuv 
of these capillaiies have bHud ends. Ihe 
plexuses have both superficial and deep l*v 
er*. tbe superfloal one being tbe smaller In 
the hmphalfc capilliTies are fcamdfa 
tbe denms. Tbe epidermis Is without hm- 
pbatic capQlanes w hich fa of surgica] m- 
teresL Tbe subcutaneous tissue nanuallv 
does not have am capiDaxle*. Musdo. 
doDX, their sheaths, the periosteran and tbe 
fofnti aD have hmjiiatic cipilliries fn ab'.^ 
dance. Tbe peri ost e um , tbe peTitonnnn,^w 
pericardium and tbe pleura also have rial 
mnphatic compooenti. In tbe digesd^ 
tract. Just below tbe epitbdfnm, are bw 
superficial and deep hmpbatic pleiuse*. Tw 
papillae appear to extojd in blind-en d ^ 
mattems Into tbe villJ cf the smaD Intestine 
The lacteali arise in tbe I)mphaljc q»crs 
in the fu tea l fnal slDi. 
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The wlfvary glainli, the liver the tpleen 
the adrenals and the Idclnoy ha\’e largo lup- 
plJes uf lymphatic capillaries. The nox^ 
bacJtenl and broQchlaJ trees hav"© q wide 
distribution of lyinpbatlci ^vithin them The 
bladder the prostate testes, ovaries and 
uterus all have a wealth of plexuses The 
heart U also abundantly supplied ^vith lym 
phutics which He beneath the endocardlmn 
and throughcRit the mytxardiom. Lyot- 
pUatics are not seen in the bone marrow 
or in cartilage The central trervoui svftem 
is not supplied with lymphatics Other tis 
sues without lymphatic capillaries are the 
liver lobule the nseninges, the eye, the to- 
tenial ear most ttrintea muscle, the spleen 
pulp, Iddney bone marrow cartilage and 
epidermis 

The lymphatic oessefs collect the fluid 
from the lymphatic capillaries AD parts of 
the body with the exception of the non 
vascular areas contain lymph vessels These 
excentfoos arc the hair nails, cuticles and 
cartilages. The lymph vessels have an tn- 
temah a middle and an external coat The 
intenwJ coat ii a layor of eloncated endo- 
thcUal cells, supported by an daitfc mem 
hrone. The middle coat Is of smooth musdo, 
ocept in the smaller vetsdi. extcnial 
cost has some rmisde flben but there Is 
mainly a conoectfv© tissue cove r ing which 
becomes firmer as the vessels increase in siro 
In conrtruetfon, the thoracic duct, \vith a 
subendothellal laver of muscle and elastic 
fibers is more like a blood than a lymphatic 
vosei The blexid and nerve suppj/o* to the 
lymphatics enter Into the outer and middle 
coats. 

The valves of the lymphatic vessels origi 
Date from the fibrous tissues that have on 
endothelial covering similar to that of veins 
These valves are of a semilunar type nod 
they are placed murfi closer together than 
aie the valves of the vein The number of 
v’alvcs increftsei as one apiiruaches a hmph 
gland They are fewer In number in the 
lower extremity as compared to the upper 
extremity or tire head and neck. The ves 
sels pouch above the valve* and when dis 
tended tbev appear knotted in shape. 

The superfi<^ lymph vesiels accampony 
the velni, with whl<i they perforate the 
deep fascia. They lie in the sutanucosal fatty 
tissue throughout the digestive, respiratory 
and genitourinary tracts and in the tbomde 
and .Morolnal wijl, )urt teW the ktok. 

TIk lymphatic vends are pleilfonn net 
u-oiks, these nerivotks l^g than 

those of the capillary pious. They form 


small vesseli srhlch pass to a neighboring 
gland or from a larger lymphatic trunk. The 
deep lymphatic vessels are larger but fewer 
In numbCT and they also accompany the 
blood vessels Tho lymphatic vessels arc 
more nuroerom than veins but are smaller 
in siie The vessels with which they nrw 
tomojc arc frequently of the same sire. 

The dsterma chtjU is formed from the iD- 
textinoJ trunk whicb drains the Ijmphatks 
from tho stomach ami intestine, the pancreas, 

S leen and from the lower and forward part 
the Ihor It is Joined by the right and 
left lumbar lymphatic tranks formed by the 
xtaselj from the aortic lymph nodes and the 
lower limbs and the wails of the pcivir kid 
neyx and adrenal ^nds Tho lymphatics of 
tho abdominal waO also open in tldi area. 
Through tho fhoraclc duct the lymph and 
chyle art corried from the tissue* and organs 
Into the blood stream. It Is a final coUcctlng 
place for aD of tho lymph in the body ea 
cepi that from the right side of the bead, 
neck and thorax, from the right arm, right 
lung, right ride of the heart and tho cctnvo 
tide of the liver It begins at the sccccd 
lumbar vertebra, to the right of and behind 
the aorta. There is a desceoding trunk from 
tho posterior intercostal lymph glands, a 
tniitk which droins the upper lumbar lym- 
phatic glands, and a trunk from the posterior 
mcdlasthul lymph glands and the intercostal 
Ivmph glands of tlw lower and upptff Inter 
costal spaces which Join the thoadc dart 
Just above tho dsterna chylL The thoracic 
duct passes fbrou^ the diaphragm rrilb the 
aorta and ascends between the aorta and 
the axvgos vein At the le^■el of the fifth 
thoracic vertebra. It passes to the left and 
ascends behind the aortic arch and the Wt 
subtlavian artery boriveen tho esophapu 
and the left pleura The left jugular and left 
subclavian trunks also Join the thomdc diart, 
as may the left bronchomediastinal trunks. 
In tho neck, the duct arches to appixniniatelv 
3 cro above the clavicle and crosses in front 
of the subclavian artery the vertebral artcr\ 
ami Vein and tho thyTOcervicnl trank and 
opens into tho left subcbviim vein at its 
Junction with tho left interna! Jugular vein 
The rip/it li/mpitatlc duct drains tho areas 
on tho right alrodj described and open* 
Into tho right subeJavinn vein at its Junction 
with the right Internal Jugular vein. 

The lymph node* or gfand* are ^ 
rmmd structures spaced in tho channels “ 
the hTnpJi vessels Tbeir sire varies berir^ 
that of a bean and that of an olive. The 
afferent lymph vessels enter at various 
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(rf the pcripltm TIk' I'ffrrriil xrwN I» i\i 
illhchiinni ulikli K tlio Minr sift (liriHiUi 
ubich Mi««l ami nrrxt^ mleT nnil 

Ira^r The pljtwl It m-ulf t'f paclnl t)'mplH> 
ct1n mj'-trtl l>rtttrrti lia!>miln frtmi llic 
tapstik* llrllniltr HIkts frimi lltr trni»rrtiLii 
fortbrr dhklo iIh ^Jaiitl Into IIh 

ifemrt \c\M’ls i>pni lulo iIk' tu)>ciiHiiLir 
riutpirt and tlw' rflrrml nritr frmn tin mol 
nlUn nniiu^ TIk prrm emit n. wljrrr iIh 
hirtp]tnc\1r« hiiTrtvt' In ilitlNkru nr« In tin 
tnrta o/ tlif rmllcnl tlirtisr> 

Modem jnrem In llv rfTirrt (n cmilritl 
fafwifem and nullcn-*^* dltra'r lojiilrtn iIh 
I wmicdcc of Ihr Knnplullc draliuc fn«n 
jpccfSc pjrtt oimI or^iant Up<m suili IiktwI 
fdfip dqxTKl IIk mnsIlHlIlkn nf njft atu! 
Jcmrtlmo Itfe nr < I.Jlli 
L^mphaiu of uftftrr f\trrmit\ 

TV h-mphallo nf iIh* upper r\trrmll\ arr 
todi reperfidal ami drfp and In pmi'm! 
fcilcw Ihp cmtrv nf iIk* wfut TIk' soprr 
feia} lympii uloruh mtmiallv ar< frw in 


iiMmlKT Tlirre nn. lomc supralrochlc-ar 
glands nlxni iIk* nKtllal rnIcoiKl)lc of llw 
liitmcnit ulilcli drain tlic (Iilrtl fmirtli and 
fiflli fingt rs (In' inctllal tidr nf llic Iiarxl and 
iilmr tl<h of I!h forearm afTcrcntl) to llic 
tIrriKT srs« N Tlitrrr nre serme rldtold nee 
lofil imh!i*s near tlir ctT^lialic nodes wlilch 
fllvo dr'iin siiprrficiallv 
Tlir </rr;j cl(^ru1% ma> hasT a fc\t icnltfrctl 
niHl(*s alimg iIh radial, ulnar end Imichial 
arum’s Tin main det^ nmlcs are the eu 
Uhinj oor/rt whidj are large ami arc bfcntj 
to thirls In niimlicr The) coniKt of fis'e 
grtaips ( 1 ) Tlie antcrkir m- pectoral con 
M\K of finir or Qw niKics amund the lateral 
thoracic arttT> at the lower border of Uie 
l>ct1orailt minor muscle Tlicj' drain the 
jtilrrior and Literal chest uall and the bt 
ifal und mlddli part of the hreast cffcrcntlj 
to llrt* s«i}>cbdciilar group (2) The pos 
trrlor or tvlncapular pfandt follow the sub- 
scapidar nrters T1 k?> drain the lUn and 
mimics of the luck ^ the neck and thorax 


Broncho-, 
mcdioatlnal * 
trunk 


Inferior deep cervical node* 


External ju^ulAr vein 

Jugular lymphatic trunk 
Thoracic duct 

5 ul>clAvian lymphatic trunk 

Medial or aubclaviculor proiga 
Central prosip of node* 
Lateral ^roup of node* 
JDeltoidopectoral ^and* 


Pectoral proup f lat 
thoracic v 



Poaterlor droup / 
*ub*capular vain 


B gallic vein 


Venae comi - 
tontea of 
irachloJ a 


drilnafe cJ tht atilU. Airosvi Indicate directhM of flow Note tbe five giuup a of 
^I'dr vessels DnUmje to tl>« tympluUc ducts to the oect and roedtastfmjm mokes encUco- 


llntemal mammaTy choiii / vein 


hymph drilnoje of the 


* ■wlfjr.nt rffflU.i, 
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Tbe salivary dandi the liver the splceii 
the adrenals and tbe kkincy liavc large sup- 
plies of lymphatic capillaries The nasal 
tiacheal and broochlal trees have a wide 
distribution of lymphatics within them Tbe 
bladder the pnjstate testes, ovaries and 
uterus oU have a wealth of plexuses The 
Iteart is also abumlantly supplied ^vlth lym 
phatics, %%’hlch lie beneath the erxlocardium 
and throughout the mvocardlum. Lym- 
phatics are not seen in the bone marrow 
or in cartilage The central nervous system 
is not supplied with lymphatics Other tis- 
sues without lymphatic caplDarici ore tho 
liver lobule, the meninges, the eye, tbe in 
temal ear most striated muscle the spleen 
pulp tidney bone marrow cartilage nod 
epidermis 

Tbe Iffmphatlc oexteU collect the 8uid 
from tbe lymphatic capillaries All ports of 
tbe body with the eiception of the non 
vascular areas contain lymph vessels. These 
cxcentkms are tbe hair noils, cuticles and 
cartilages Tbe lymph vessels have an In 
ternal, a middle and an ertemol cooL Tbe 
Intend coat is a layer of elongated eodo- 
tbelial cells supported by an elastic mcm 
biane. The mkldlo coal is of smooth mosclc. 
except In tbe smaller vessels. The extemaJ 
coat bos some musde fibers, bat there It 
mainly a cotmective tissue co^'ering which 
becomes firmer as the vessels iocreose in size 
In coostructlon, the thoracic duct, witli a 
subeodothelial layrr of musde and elastic 
fibers is imre like a blood than a lymphatic 
vessel The blood and nerve supplies to the 
lymphibcs enter Into the outer end middle 
coats. 

Tbe valves of the hmphatlc vessel* origi 
nate from the fibrous tissues that have on 
endothelial covering similar to that of \-etm 
These valves arc of a semilimnr type and 
they are placed much closer together than 
aie the vah-es of the vein TTie number of 
\-alves hKiemses os one approaches a lymph 
gland. They ore fe^ver In niunber in the 
lower extremitv as compared to tbe upper 
ext re m ity or the head and neck. The ves- 
vels pouch above the valves and when dli 
tended they appear knotted in shape 

The superficial lym^ vessels accompany 
tbe veins, with whf(± they perforate the 
deep fasda. They He in the submucosal fatty 
tijiuc throu^iout the digestive, respfralorv 
uid (rmltourimiy tract!, and In tbonidc 
and abdominal walls Imt betrar iCTMa. 

The h-mphaUc veods are pl^orni pet 
wreki, there nehemk! bemg la^er than 
the capOlBiy pit™- 


iniall vessels which pass to a neighboring 
gland or from a larger lymphatic trunk, Tbe 
deep lymphatic vessels are larger but fewer 
in number otkI they also accompany the 
blood vessels Tho lymphatic vessels are 
more numerous than veins, but are smiDer 
in size Tbe vessels \rith which they anas 
tomoso ore frequently of the samo size. 

The cinema cJtyli is formed from the ia- 
tcstinal trunk which drains the lymphaticj 
from the stomach and intestine, tbe pancreas, 
spleen and from tho lower and forward part 
of the liver It is Joined bv the right and 
left lumbar lymphatic tnmks formed by tbe 
x-essels from tbe aortic l^ph nodes and the 
lower limbs and the walls of the pelvis, kid 
Dcys and acIrcnoJ glands. The lynrphatlcs of 
the abdominal wall also open in tldj area. 

Through the thoracic dtici the lymph and 
chyle are carried from tbe tissues and orgim 
fn^ U>e blood stream. It is a final coDecting 
place for all of tho lymph in tbe body ei 
cept that frosn the right side of the bead, 
neoc and thorax, from the right anu, right 
lung, right side of tho heart and the axxva 
side of tho liver It begins at tbe secood 
lumbar vtartehm, to the right of and behind 
tbe aorta. There Is a docendfog trunk frem 
tbe posterior intercostal lymph glaiids, a 
trunk which drains the upper lumbar lym- 
phatic glands, and a trunk from the posterior 
mediastinal Kmpb ^ands and the intercostal 
lymph glands of the lower and upper Inter 
cost^ spaces which join the tboradc duct 
/ust above tho dstema chylL The thortcic 
duct passes through tbe diaphragm with the 
aorta and osceixls between the sort* and 
tbe azy'gos vein. At the level of the fifth 
thoracic vertebra, it passes to tbe left ^ 
ascends behind tl>e aortic arch and tbe left 
vubclavion artery b e tween tho esophagm 
and the left pleum. The left Jugular and Mt 
subclavian trunks also foln the thoracic diirt 
as may the left bronchomediastinal tnmlA 
In the neck, tho duct arches to npprorim^elv 
) cm above tho clavicle and crosses in front 
of the subclavian artery the vertebral 
and vein and tho thyrocervkaJ trunk and 
opcTU into the left subclavian xeln 
Junction xvith the left internal Ji'S^hir vein. 

Tbe rifdtt lymphdlc dud drains the arcni 
on the right already described and 
into the right subclavian vein at its Junction 
with tlie right internal Jugular \Tto- 

The lympJi node* or glands ore mfli « 
round structiu’es spaced In the channel* 
the hmph vessel* Their size varies 
that of a bean and that of an olive The 
afferent lymph vessels en uyariou* parts 
jW. 
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jnior nalrt lm\r upper iHxlrs al iMKtrt Tin* pnncrciillcollcnol glandi aro on 

tbc biw ihc Wl pn\tric niter) a l«mrr tlic iipivr ontl posterior Iwrdcr of Umj pan 

part KtTnnpanj”inc the Immciirs of this tTrus in rcbtlon (n tlic iplciiic artery Tlicy 

ntcT) aVmc tlte lesser cursTiture iKivsi'm ilrnhi tin* slnmacli iplecn nml jrancreax 

the b)rn of tlic omentum and a paracardial Tlit »if/)erior nirirn/cric drain Into 

poop tthicfi rr»eml>Ies a dialn of Iieads llie iwsculeric Ilciicolfc and mcsocollc 

mod the ned of tltr stoinflcli Tlie Inferior K-mpli males Tlic mesenteric glands numl)Cf 

pjtiic nodes nnmlirr from four to riglil aixl fnmi lOO to 150 nml lie In three areas near 
uf hetmeen tl>e lajtrs of the prater omen IIh tiTmfnal Irnmchrs of the mcscnlcrie 
ten on the grralcr nirxflture nrir tl>e p\ nrtm at iIk? sccomlar> s-asculor loops and 
Von. The hrp.dic glands lian a liepatic also ahaig the main artery supply 
groq) it the luse of tire Iverullc alters and TIm //rotW/r nodes ssiilch number from 
olend along the csimmnn nfte «luc1 In tlte ten l»i tss-ent) surround the ileocolic ortcr) 
leofT omentirm. One notir c dietl ll>e c)‘sl»c Tin's an gnmped near flic duodenum and 
^aad, bat the neeV of the palllilsihler Tlie ubo at the Inmk of the artery They divide 
wipslcckr hrpallc nnjles nnmlter nl»out fise into |Ik»m nllesl Ileal glands sshich arc lo- 
tad are located nt the superior and ilesrrml eatrsl ui tlw flea! liranch of tlic artery tlic 
teg parts of tlie dumlmuin at tl>e lilfurca intmor Is in the ileocolic fold b) the sstiII 

tkn of tbe gastralnodmal artm Tl»ev t4 iIh* cecum arul the posterior glands lie 

wdo drain the storrucli doodtsurm liser lidiind the crcinn r>ear the osccrsdfng colon, 

tad poncTc^ and elmln into the prejerrtii There is a single or double node in the 

CcliAC glands 


Biliary nodaa 


Cystic 


-Ssrbpyloric 


ll*ocoUc glands 

Paracolk: . 
nodeo 

Approdlcsslar 

jiland 

^ypojJaatrlc 

EjicrnaJ 
Hod** : 



P-u-acordial planda 

3 upcnor^aatrtc planda 
Sxiprapaucraatic pL 
^Splenic flaxuls 
Oaatroaplploie 

_5upericrr mracn- 
t«rio glands 

JYcaortic plonda 


Maysooollc glands 

>Inf*rior meacn- 

\ » 3 sip«rlar hamor- 
\ rhoidal plaiuls 

\ '' 3up»crficlal 
I inpumol nodoa 

'W D*«p AVii)- 

tapirtnal nodeo 


VftoloAl \ Superficial aiib- 

pland* l\ inpuinal nodio 

of tbo pdvl* end abdomen. The lympbabc dialnago £n*n both the and 
is ioperimpoted. Note drainage of eslanal genitalia throa^ togutnal glandi. The 
da wfao have been diviijed to show flio drahiage of these aod the otho- lotesttnal organs to 

*hkii foDow the mafor veaseli. Amwi todlcate dtrectloa of tng ntnal draioage. The 
the tymphatic drainage UfaistTates the difficulty of the core of maUgnanl dki— 
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to tbe central axUko nodes (3) The five 
glands of the lateral group aro located me- 
dially a5Kl bdilnd the axillary vein They 
drain tho whole arm except the cephalic side 
and empty In o the subdavlcular axillary 
nodes ujkI the inferior deep ccr% leal nodes 
(4) Tbe central or intermediate three or 
four nodet are deep in the base of the axfllo. 
These drain all of the other gronpi to the 
lubcia^'icuiar node* (6) Tbe tuMavIcular 
or medial nodes numbCT from five to teo and 
are abos-e and behind the pectorall* minor 
muscle These glands drain all of llfo other 
aiillarv node* This males them of utmost 
anatomic importance In cancer surgery par 
tlculnrly of the breast These glands dmJn 
the l}’raph conduits accompany’ing the ce- 
phalic vein and tbe upper tmd outer part of 
the breast They unite to form a subclavian 
ofierent vessel This trunl may open directly 
Into the subclavian arid jugular N’eins or 
the jugular lymphatic trunk or on the left, 
the thoracic duct (Fig. 27) 

The lyinpliaile ccttcls of the upper ex 
trerolH ore of both the superficial deep 
types. The superficial veiscli form trunks 
u-h/ch accompany the ccphal/c, modlaa and 
basilic veins A few vessels on tbe ulnar side 


drain to tbe rupratrochioor nodes. The otben 
drain to the lateral groups of arlUary nodes. 
A few empty to the subclavicuUx oxilliury 
node* or inferior cervical nodes by W8\ of 
the deltoid^jectoral nodes. The deep lym 
phatic s’cssels of the upper extremitv follow 
d\e deep blood vessels and, in general, drain 
to tho lateral axlllar) glands 
Lymphatic supply of lower «r x - f rfm/ry 
Tbe g^ods are dw outeriar Hblol popliteal 
and Inguinnl liodes. The onfertor Ue In the 
interosseous membrane cod arc surgicaDy un 
ImportaDt Tbe popliteal glands axe five to 
dgm glands in close approsimatioD to the 
popliteal blood vessels mey drain tbe part 
of the leg corresponding to the lesser *a 
phencus arnl popliteal N-eins oik! also lb© 
l-nee joint Most of these glands aro on lb© 
tides of tbe popliteal s-etsels and drain the 
tissues supplied by the anterior and posterior 
Ubial ve*sek Tbe inguinal glandt number 
from h\’eh’e to riventy and are in the femoral 
triangle. The supcrficia} inguinol glands are 
just beltm the inguinal ligament, above the 
saphenous >“ein. ond they drain the integu- 
ment of the penis, scrotum perineum, bnt 
tod: and abdominal u-nll beknr the 
bllicui. Tbe snbingulnal gknds lie belm> toe 
ejphciwas vein and ha%T 
componraB. The 

jSl ghmdl drain the ttiperficW toe of 


the leg and some of the genital areas. Tbe 
deep tubingulnal glaruls are under t^ 
lata medial io the femoral vein, and they 
drain tbe penis, tbe clitoris end tbe super 
fidal subinguinol glands 

The tymphailc vessels of the lower ei 
tnemity are of surg/coJ importance They also 
aro of both toperfic^ and deep types. Tbe 
superficial lymphatic \“e*3eis are coinpOKd 
of a medial larger ^up in which the ^-es- 
telt pass up vrith the great saphecoos scio 
ami into the subingufaial group of super 
flclal glands The lateral or flbclar grotqj 
of vessels ariso from the lateral side ^ the 
foot and accompany the small sapbemws 
\'ein to enter the popliteal glands. 

The deep lymphatic \-ettcls are fe\r fa 
number and accesmpany the conespaidiGg 
deep blood vessels to tbe popliteal glands. 
Tbe gluteal and Ischial regfoas are (bained 
bv hTfiphatic* which follow the Wood \'es- 
seb of the same name. 

Lymphatic drmna^ ofahdomenandpehv 

(Fig- 23) The lymphatic* of the abdkxneQ 
and pdvis art of ecr t ieroe lurgkad ia>* 
pcrtance tn the oore of diseases or new 
grcnvths of this area. The glands oonsist of 
the parietal and Nisceral nodes. The pcrirtsl 
(doMs which lie behind the periioneinn 
have as their tubdlx’ision* the eitenud and 
common iliac, epigastric, iliac coenmflo, 
hypogastric, aersd and the lumbar or lortlc 
ci^ds The iliac, the epigastric, tbe circran 
flex and the hvpogastric glands drain tbe 
areas supplied ^ tbe arteries of tbe same 
name These are lateral to in front 

of and behtoti the aorta. Tbe lateral aortic 
glands are in dose appro riiiiaticc on tbe 
right to the inferior >^08 esva, tbe renal 
vein the psoas muscle and the right ma 
of tbe diaphragm. On tbe left they follow 
the abdominal aorta and drain to tbe ds 
tema chyll. Tbe preaortic glands, so ^ 
portant In tbe erodicatfon of malignant ok 
case, are the celiac and the superior aw 
Inferior roeseoteric Rlondi. These and tte 
retroeortic glands l/kewise drain into w 
dstema chylL These glands are named m 
the vessels around wnlch they drain 
their names indicate their anatomic lo^ 
Hon. They drain ^ xiscera supplied by tbe 
celiac, taperior and inferior mesenteric 
sels Tbe tiscerel glandt are rekted to tbe 
hranebe* oF these vessels. , 

Tbe celiac glands are tho gastric, 
patic and the poncrcatlcollenal gi wps. Tw 
posiric gfonds are divided into the 
and Inferior g roup* and they draln^ ™ 
celiac part of tbe prBaaT+ Js TV s° 
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prrior pi'lric notice \mT «pprr ihwIm nl 
tie hast* n{ tltc Irfl pacific nft» r> n Irmtr 
[urt icctmiunWnR iIk* brntKrlir^ llih 
«rt(T) iWnc ihc knvrr ntn-ntirtp Ul\m*n 
the ihc omcnUtm atxl a parocanllnl 

ptcp which rrinnblrs a cliain of lK*nt!» 
mnnd the ncch of thr stonmcli Tlie hifcrhir 
ustric numftcT fmm ftwir to rlp\»t ami 
be Mm vn the laxm of llio preater omm 
hm on the prratcr cnir\*alnrr iK-ir llir p\ 
bm. The hepatic pLind^ lm\r a Itrpatlc 
poop tl the Kive of the lietwllc oricr^ awl 
oJeod alonp the common mh* In IIk* 
lener omentum Orx* node cullrtl the cvillc 
fbnd, h it the nrd. of llic Rain»Lnl(ln- Tito 
lobpjkrk; hepatic rwxlm miml>rr afmiil five 
md tre localrtl at the superior and drvcmjl 
lag parti of the dundenmn at the Irifurc-i 
tbn of ll*c pastrodvKximal «rtrr> Tliese 
nodes drain the stomach, <luo<!ennm, iK-rt 
od pJtKTcaa otkI drain Into iIk’ pn lorllc 


ikkIcs Tfit paiiCTcatkolkmal glands ore on 
tl»c MpptT ojkI poslcTlof Imrdcr of the pan 
CT»n\ In nlitlnn to tlw splenic artcT> Thc^ 
drain the itomocli spleen and parKTcas 
Tl»c iUjtcHor mcsmtcHc pjan^ drain fnlo 
iIk* mevtilirlc Ileocolic and mesocollc 
l>'inp)i ncxlcs The n>csentcrlc glands number 
(ntm lOd to 150 and lie In lltrcc areas rtcar 
the Icmilnal hrandiei of tlw mesenteric 
artm at the scomdor) \Tiscular loops and 
olui altHip tlic main arter\ supply 
Tlic drocofle no<lr» uliich numlicr from 
ten to l«xTiI\ surround the Ileocolic artcr> 
TItr\ ore grouped near the ducxlcnum and 
also at the trunk of the nrtcrj Tbc> divide 
Into those calln! Ileal glands which ore h> 
tnletl Jt the ileal bran^ of the artery the 
antericir is in tin* ileocolic fold b) the vv*al] 
«( tlic cecwm ami the posterior glands He 
Inliind tlie cecum near the ascending colon 
Tlierr is a single or double node In the 


Biliary nodao, 


^land 


5ub pyloric 
j^lAnda 


llaocollc ^Und3 


Appondicuiar 

^slond 

^ypCppAotrlc 

^Hftnda 

External 

tkOdOA 


Vejioal 

plaoda 



CcUoc jjkxnds 

I Rsrac ordiAl glands 

Su pe rior plaoda 

SuprapAJicraatic 

,£pIcTdc 9l«nci» 

OaAtroopipldo 

Superior mcacn- 
t«rlc planda 

_ _Pr« aortic planda 


McaocoUc ^landa 

Infartor meatfn- 
t«ric plando 

Superior hrmor- 
ryvoidal glands 

•«.3up«rfiol*l 
iiyuinal nodes 

Deep Avib- 
inpvnrtal node* 

3\ip«rficl*l arib- 
ipjnilnal nodes 


Lynjijhetici of the pclvii eod abdomen. The lymphetic dralnaifis from both the male and 
pdvij fa mp e rii n p et ted. Note drainage cf eUeriMl fenitalla ticnjai^ tnguhiai lyie 

(W cofoo have been dMded to thow the drainage of theao and the other <neT»«rtnjl caguu to 

ftf »tldi foBow the major veaadx. Arrow* indicate d tr ee tt o u of togninai dr*tnj|^ 

the ouTiJiabc drainage iDactratei the difficulty of the cure of maUgnant 
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to the centra] axflJary node# (3) The five 
glands of the lateral group are located me 
dial!) and behind the atUlorv vein The) 
drain the whole arm ercept the cephalic side 
and empty In o tb© lubclavicular ajiBary 
nodes the inferior deep cm'icol irode* 
(4) The central or intermetliate three or 
lour node* are dera fn the hti»e of the aTllia. 
The*© drain nil of the other groups to tbo 
fubclavdcolar nodes. (5) The tiibdaotcular 
Or medUil nodei rnimbcr from fi\< to ten and 
are abo\e and behind the pectomli* minor 
mutcle Tbese glarxis diaio all of the other 
arillary nodes. This nuike* them of utmost 


the leg and some of the genital areas. The 
deep mbinffuinal gJairds are under the lasdt 
lata, medial to the femoral \-cin, and they 
drain the penis, the clitoris and the super 
fidal JubizTgiiinal 

The lymidiatlc cetseh of the ktrrer ei 
tromit) arc of surgical importance Tbe\ also 
are of both luperfdal and deep t)pei. The 
superfidaJ l>mphalJc \t5sels are composed 
of a medial lar^ P'Q’jp, in which the \ts- 
sels pas* up v^dtb the great sapheswui vein 
and into the subingiilnal group of super 
Cdal glands The l^cral or fibolar group 
ol \-es»cli arise from the lateral side the 


anatomic importance in concer surgen par 
ticuhirJv of the breast These giands drain 
the lymph conduits accompanjlng the 
phalic vein and the upper and outer port of 
the breast Tbe\ unite to form a subclaxian 
afferent \-esseL This tnml. may open dirccfl) 
into the subdavian and fagolor ^-eins or 
the Jugular hmphatic trunk ot on the loft, 
the thoradc duct (Fig 27) 

The lymphatic cewris of the upper ci 
tremity ore of both the superficial asid deep 
tj-pes The luperficial >'e«d4 form tnmJoi 
wWch accompany the cenhalJc, median and 
basilic veins. A few vessels on the uloor side 
drain to the supratrochlear nodes. The othen 
drain to the lateral groups of axlQar) nodes. 
A fe^^ empty to the subclaWcular aifllar> 
nodes or inferior cervical nodes fcn wav of 
the deltoid pectoral nodes The deep t)Ti>' 
phatlc ven^ of the upper eitremlt) foUow 
the deep blood vessels and, in general, drain 
to the lateral ailllar) gland*. 

Lpnp/iallc ruppfy of lower exiremltj 
The glands are the anterior tlblal, popUlenl 
and inguinal node# Tbo anterior lie in the 
interosseous membrane and are surglcanv un 
important The poplftcaZ gland* are fire to 
eight glands in dose approximation to the 
poplit^ blood vessel# thej drain the part 
of the leg correspoiidlng to the les»cr *a- 
pbenou# and popliteal veins and al#o the 
knee Joint Most of these gland* are on the 
sides of the popliteal ves^ and drain the 
tissues supph™ b> the anterior and posterior 
tibial vessels The inguinal gjandt number 
Iran twelve to hventy and are in the femoral 
triangle The rtrpcrficial inguinal glands ore 
just beJow the iuguinol ligaxneot, above the 
saphenous veto, and they drain the totego- 
meut of the penii. scrotum, perineum, but 
tadt and .bdoraiMl »-«lI 
bUlCTU The lublngolDul glandj Ho bellOT the 
Bphraoni vote M>d tovo 

compoooDls. The tufxrfM taUn 
ghuSHrata tbo rap5d»l tteroe <rf 


foot and accompany the small saphenous 
rrin to enter the pcplJtesl glands. 

The deep Ivmphatlc veocis are few In 
number and accompany the correspoodtog 
deep blood vessels to the popHteal gland*. 
The gluteal and isdifal regions are drained 
b) ijmphatfes which foflorw the blood rts- 
teU of the same name. 

Lymphatic drainage of abdomen and peMs 
(Fig. 2S) The lymphatics of the abdomen 
and peh-is are of extreme surgical to- 
portance in the care of diseases or new 
growth# of this area. The glands consfat (rf 
the parietal and visceral nooe# Tbe parletd 
gfands which lie behind the peritoneum 
have as their subdlvWons the eiterriaJ and 
common iliac, epigastric, Hite drcnmfiex, 
hj'poeastric; sacral and the Iirmbar or aortic 
elands The iliac, the epigastric, tbe drci^ 
OCX and the hypogastric glands drain toe 
area* replied Ity the artCTies of the same 
name Tnw glands are lateral to, to frwrt 
of and bchlno the aorta. The lateral aortic 
glands are to doso approrimation on the 
right to the inferior vena enva, the renal 
veto, the psoas musde and tbe right crux 
of the diaphragm. On tbe left they foB^ 
the abdominal aorta and drain to tbe cl* 
teroa chvdi Tbe preaortic gland*, so ^ 
portant to the eradicaUcn of malignant db 
ea*e, are the celiac and tbe superior aw 
inferior metenteric riends. Tbcie and t« 
reCroaortlc glands liLewise drain into W 
ds tcfua chjlt These glands are 
tb© vessels aitmnd which tbe> drain a^ 
their names indicate their anatomic 
tioD They drain tbe viscera suijphed bj th< 
celiac superior and toferior meteot^c v'ri 
seU, The oUccrel gfandt are related to me 
bninchfa of these vessel* 

Tbe celiac glands are the gastric, 
patic and the pancieaticolleiial grta ip*-^^ 
gastric (dands are dhdded toto the seperW 
and inferior group# and they drain to the 
celiac part of tbe 
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L\-mph vinvcK of tlw’ omrnfiini nrt 
md hnc a narrplct ann\tiMnn\l\ and tr»a«\ 
\iKrt Thn \Tir> In alrr dq>tTi(llnR »ip«ni 
rirdKraw*^ lo ulikl) IIh’ j>.tllrnt 
adfJccL Thr Kiiiph \t*.mU fiONm llip nr 
tfrin and \rln^ 

Tbe hinplindc xtnvtK id tlir urtnnr^i or 
ftfif arr dKddnl Inin llimi «>f llir kidmn 
ttfdfT IJjddrr pnnlatr nnd iiti Ihra Tlir 
h-mpJullcN nf tlir Mnry nrc hi llirrr plr\ 
Bvn iiK* In thr inlnlnncr id llir Vlilmn o 
iccmd below it» ropMiIr ami n third In ihr 
RiTTouTxllnj; ffll 1110 \rsvrk frinn tl>r khlntn 
winlJiKt* rmntTRr Into tnmk% uhlcli p.tsv 
liroudi tlir hllirm Tlir\ tlir hinpli \r\ 
jfh from thr jnl>capMdr plrxu% nml 
the roiuv nf lljr imal vrln to rtHl In Ihi 
literal aortic plaTHh Tlir pcrlrHTilirlc Uii^i 
\rt»eb also drain to thrvr unvr rI irnlv. Tim 
dirrctKwi nf tlu l\Tnplutlc \T^vrK irf tin* 
Brrter dcpewls im thr part of tlir nrrtrr 
inofsTd. Thr uppiT urrtrr dmlni Into (Ik* 
rffcmit \rssrls id thr kldr>r\ nml alwi Into 
^ aortic jdamh TlKKr \f^vN fnim tlic 
kmcT pTtliai laii abinr tin brim of tbi 
drain Into thr crmimon Iliac 
TV Kmplutln frrrm llir Imsrr in' InlraprUic 
Portion drain mafnl\ Into tlir h\p<»cn 5 trk 
podi. 


bwpbatlc ^ rsscN of thr Itiatldof drain 
bmph fmm thr IntramtHcnlar and i xtra 
®®calir tksnn TIm mocota app.ir«ttl\ 
^ not haxt* a l\-mpliatlc kuppK TIk Inn 
vessels drain fmm thr anterior snri^aci 
5*^ bladder Into the external Iliac pbrnix 
Kmphatks hast? minute chmdi ritn 
^ In their course xslikfi arc colled tlir an 
end lateral >-cilcal plandx The h-m 
P™hc xtiscls from tlic l»ack of IIk* hladder 
to the h>’po{yistric tmd cxterml arnl 
flbe glands. 

Umphallci of the prorlalc drain Into 
ojpogaitric and sacral glamlv nrore lx 
»K< back of the priwtute 

to the external iliac mxlcs oml 
i^^tTOm the anterior part drains to tlic 
2^ , '■ciscl from the membranous urctlirn. 

jn ^ rimiliu- lo lliat of 
urethra. Tlte l^mpli \-csscb of Utc tirciltra 
acconi^lcd by those from tire glans 
i^d drain lo tlte subinguliial ax xwll os 
external lilac glarKls TIh; mcmbraiioiii 
portions of the urethra In Iho 
the entire urethra In the female 
t° the hypogastric glands, 
ecfln. vessels of the (esili and 

t»rt? siipcrfldnl and deop 

SnS fJr ^ Matoraladly similar These 
tunica VBgtnalls and opklldymis in 


\ 


Ihr iinh nnd the rn-arx In thr female. Tlir 
xrxxilx form tnmkx uhldi ac-company the 
•.lM*nnitlc \xin In tlu. spcrmnllc coni In the 
male nml iIh* m'arian \rsxelx in the female 
III llie lalrral and preaortlc himlwr glands 
TTir Ivmpliatlc vcxxdx of the uterine tube 
ilrnln parll\ with IIk* ox'arlnn and partly xvlth 
llir iilrrinr wsxelx 

TIm Ivmpliatlc \*osxoli of the ulcms con 
xM of u MipiTfidal XTSxcl under tbe peri 
tnnnim am! a ileeper one In the uterus It 
mII TIu-vr Ij-mpluitles become great!} cn 
I irgeil during nrrgtianc} They drain 
llinnigh (in liroail ligaments and ore con 
limieil lip to tlie cn-arion vessels and then 
lo iIm 1 ilrral amt preaortlc glarxls A few 
xexsilx run to the external Iliac and super 
fleiu! Inguinal glarnls The I>Tnphatlcs of the 
rrri/x (Iralit lo llie external iliac glands, li) 
pogastric glanilx and posteriori} to the com 
mim iliac glamlx 

TIm hTnplialics of the CflgIruJ drain ac- 
txirilhic to thr part of the xisglrm inxnlved. 
TIm XTXsrlx of tnc upper XTJglna lead to the 
extiTnal llbc glands, those of the middle 
p,irt to thi h}'pognrtrlc glands and tlrosc of 
till limxT part to the common ftlac glands, 
T1 k-m KTnplintlc xcssels arustominc with 
Ihmr Ilf tire exTvix the vuKti and the rectum, 
Init not with IIkbo of the bladder a point 
wlilcfi lx unportant at times surgicall} The 
l\*mplwlJcs of the cu/co drain to the super 
Bcial Inguinal glands 

Lympholic drainage of the thorax (PTg. 
29) TIktc ore twx) types of Umphatlc nodes 
In IIk* Uiorax— the jurldal and the visceral 

The })arictal g/ands are composed of the 
sternal, Intcrcoxtal and dlaphragmaUc nodes 
Tlic sternal glands are In the intercostal 
spaces in close approximation to the internal 
mnmmarx artery They drain, to some extent, 
the breovt the deep itnicturcs of the ante- 
rior upper abdominal xvall and, in part, the 
upper surface of Iho liver These glands may 
drain tllrectly to the subclavian or internal 
fugulor vdns or the thoracic ducts. TTw inter 
costal glamls oro In intimate association with 
llie Intercostal vessels. They drain the deep 
lymphatics from the sides of the chest and 
iIm-It lymph channels form a descending 
trunl. to the dstema chyii or thoracic duct 
The upper glands drain to the tboradc duct 
on one side and to the right lymphatic duct 
on tbe other side. The diaphragmatic glands 
have medial anterior ancl posterior compo- 
neoti Tbe anterior nodes are bdilnd tbe 
base of the xiphoid They drain the vesseb 
from the upper port of the liver and the 
front part of the diaphragm and effer 
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mesentery of the appendix lu well oi a few 
nodes called th© right colic glandj whldi 
he medial to the axccndlng emon. 

The mciocoilc nodes are oumerou* and 
lie in the layen ol the trairn'erso mcsocokm 
near the hepatic and splenic fiexnres They 
drain Into the prcaortlc node* 

The inferior mcsenieric nodes form one 
group on the bmnche* of the left colic ojxl 
sigmoid ttrterle* K socoikI collection of oodo* 
funoimdi the superior bernorrholdal artery 
In the rigrnokl metocolon. A third or pe*!- 
rectal group 1* in and around the muscular 
coat of the rectum. These drain ihc 

descending and sigmoid colons as well as 
the upper rectum and drain to the knver pre- 
aortic nodes. 

Lymph vewlt of the abdomuuU curd peMc 
vitem The lympJtatlc octtel* of the dlge# 
five organ* bdow the diaphragm drain to 
the prcaortlc ^andi, following the course 
of the blood vessels which supply these or 
gam. They are Important b^use of the 
part they play in the spread of cancer or 
tofectiocL 

The lymphatic vessel* of the stomach join 
above R'lth the vessels of the esophagus aix] 
beJow Nvith those of the duodenum Those 
near the left gastric artery drain to the su 
peiior ga*tric nodes The fundm and body 
of the ritxnach to the left of a line profected 
by the esophageal fuoctioa drain to the pan 
creatlcollenal node* The vesseh to tho right 
of thl* pednt as far a* tho mloru* drain to 
the Inferior gastric node* ami thence to the 
tubpyloric node*. The pvkiru* i* drained by 
IvTnph \T*iel8 to the superior gastric node* 
by way of the hepatic a^ rubpyioric rwdes. 
From thf* complex lymph node and vessel 
dlstributloD the difficulty of eradicatlDg 
malignant disease of the stomach, ooce It 
ha* extended, 1* evident 

The dtiodenal lymph ^'oseh drain an- 
teriorly and porteriorly to the pancreatico- 
duodenal ooaet between the head of the 
pancrais and the duodenum and then to the 
beetle and prcaortlc node* 

The lymphatic veisels of the feluntim and 
Qeim are familiar to all surgeon*. During 
Intertlnal digestion they become dlttended 
with lymph fluid These ve*»el* arc 

termed lacteal*. arise in the lymphotic 
mace* in tb® intestinal vfiU They dteo 
between the layer* of the meseoterv 
of the small bowel and converge to the ap- 
propriate mesenteric node*. ‘Jese 

axJa drain rfermtly to the pxMortlc 
nodH and then to the dtteroa chA 
^ appendtt «d «ctim we lininod by 


multiple lymph vetscl* which end in the ileo- 
colic chain. There may be some lymph node* 
at tho peritoneal fold These ve*sels form an 
anterior and potferte coup tho anterior 
going to tho ileocolic oodra and the posterior 
passing over the back of tho cecum 

The right and franfoerse edan lymph vts- 
•els pass through the right ami tmnsvme 
mesocolon to the racsocolJc nodes. The de 
tcending and lignioid cdon vessels drofn to 
the left colic and sfgmofd nodes, njej cud 
In the pToaortic lymph node*. 

Tho lymph vessel* from the rectum pjo 
through the perirectal glands to the tigmoid 
end mesocolOT glamls From hero they go to 
those prcaortlc nodes located near the in 
ferioT mesenteric artery Tho aned lymphatic 
vessels drain to the superficial inguinal 
node*. The onol canal l^phatlc vesseli, 
however follou the middle and inJerlar 
hemorrhoidal arteries and terminate in the 
hypogastric nodes. 

■nm liccr Is drained by both superficial 
and deep lymphatlo. The superficid Jym- 
phatlc veis^ drainage frara the Uver divides 
Itself naturally Into a superior and infericr 
part corresponding to the convex and lower 
surface* of the liver Some lymph wsseh cd 
the upper svirface of the right and left lobes 
form 0 trunk which through tiie 

diaphragm with the vena cava and ends la 
gland* Dcsif thot organ. A few vessels go 
through the esophageal openfng to the di 
phragm to the paraesmUaJ glands in the in- 
peilor gastric node*. Some veoels from tbii 
ride end in the preaortic nodes near the 
celiac arlerv Another trunk from the upper 
right and left lob« ends In the hectic 
nodes. Some lymph vessel* from the under 
surface of the liver accompany the deep 
lymphatic* to the hepatic nod« while one 
>e**cl goes through the diaphragm to the 
vena cava node* The deep lynrohatic ves- 
sel* form ascending and detceoaiDg trunk*, 
the former draining to the inferior vena 
area and the Utter to the hepatic nodet Toe 
fahbiadder drains to the hepatic node* « 
doe* the bite duct The Utter may drain alto 
to the pencreaticodDodenoI node*- 

The lymph vessel* of the panenw Jain 
malalv to me pancreatlcolienal node*, but t 
few ctkJ in pancreatJeoduodmoJ and pre- 
aortic node* 

The lymphatic vessels of the rpJetn pas* 
to the pancreaticollentl gUods- The 
rennit accompany the suprarena] veto to 
lateral aortic node*, bgt occasionrily 
vessels drain to the posterior medUrilmnD 
above the diaphragm. 
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The tuiKffitinl lymftfialk rr^^r^ of (In 
njj] nf Ihc* ihofAX atr ^ilnnlrtl fn\l Itrhm (Ih 
did aTxl CTin\rn:p at tin* a^iIl^r) |,ln>KK 
TVse met llw muMrln tiralji to tin 
jcffioLu IIk* pectoral nml IIh’ ^lnn 1 l rIjikIi 
U cw erf (hr KmphaHc xen^rU In (lu 
tn] nri tlraln to tin* mprjclnx'fnilar cm I 
oljdinlx. 

The hmphflllc xrxxrtx tif tin* /ffrrtxf orKr 
fa (he IniaWntUr ipacrx anil im (Ik* xxjIIx 
erf lie tnltl duclx, A plc*Mix lx fi»rmnl for 
liw in Ihr cmtrdl p,irt illrrctlx Itrlmx (lie 
mJa and oJpplr, ami (l>rxr ft’ht and |W\s 
to the iXTtoral prmip of nmirx In (hr axlll irx 
gLmdt Tlr menliil lunxl xtwtU plerrr llir 
drrt wall and drain to thr itrmnl r 1 mdx or 
oaadmanx (o (ho Miluciixinilar rUhiU Tlir 
lymph \rjv)i nf the latrmi arnl rmtllal i«tM 
erf the brraxt drain to (In' MilK-ljX'kxiljr axil 
^plamlt The upper ami emlrr rvirt «rf tin 
olsn fx drained lo tlir *iil>clj\icxildr 
nWih nodes. 

w fferp tympJuzHe crxrrft of (Ih* llinradc 
we- (he Umphatlcs of (Ik* miixcirx <rn 
tlw InlcTcmlal lymnluiMc xtxvIx 
TO hinphallc x-ximtIi of (hr ellaphracen 
TO nTpplutlcx of thr muxden on thr riln 
(0 (he axin^ rUikIi ami a fi-xx to (Ih 
RUndt, Tlic Intercostal l\*mnliatic 
I both tlw Intercostal rIjtkIx oml 
P«wa and empty Into (Ih: Inlemrstal 
The Intermal Intcrcoxtal Ixmplj xr* 
^ TO those from live plrum drain to the 
gltiKls The lympliatlc XTsxrlx of tljc 
form a llterntdc and on abdoml 
j The pkaiu on tl)C thoracic ride 

'f*™ to the glands T>e?ar the fimcthm of 
scx-enih rib and its costal cartllapc TTk^ 
the glands on the crophaRirs. to 
■round tltc termination «»f the 
'>na cax'a and to the glaneU xxlilch 
aorta, Tlic Ixmnli xx*vsel nlciio 
L j , surface of tlw dlaphraRm 

In tw’o xmys. TIk* x-csxcls from Un 
of the eilaphragin drain to the 
(bo Inferior phrenic artery otkI 
lie aortic glands TIkko from 

■crtL' I* ^ plexus pass lo the pre- 
j{ j. atOTi] aortic glands and to glands 
_ wm^ portfoo of the eitophagus. 

(he x^els of the heart are of 

tie *upcrflcial types, the deep l>c 

firia] ^^ocardlum end the super 

de^ ^ tl’o xtxccnU pericardium. The 
taj superficial pleausci form a rijd't 
drahi^f^^R trunk. The left trunk 
rkiT ^trlcles aiul rises In the ante- 

P’«8mwbta"“l “ receive a dia 

*^*^unk at the coronary sulcus and 


(Ilf xlnglr Ixinpli xtsvcI thus ferrmed passes 
(o iIh (rnclH^ilironcIilal nodes TImj rifOit 
trunk drains the right ulrinm and the dia 
pliragmatli side of tltc right xemlrlclc It 
axcnids tin posterior Itmciluellmil snlcus and 
till coronury snlcux to tlic Iradicobronclilal 
niKlrs 

Tin /ungx similarly liax*c a superficial and 
a firep Ixmph pie xiix and unlike otlicr picx 
uses, tin's tin not anastomose to any great 
extent Tills ix nf siirgicol Importance, The 
siipirfienal plexus Ix l>cncalli the plenua and 
elrains lo the glands at tlw hllus of the lung 
Tin flex-p plniix accompanies branches of 
the piilniiniarx vessels and tlw bronchi, 
fillirr liemalli tlic mucosa oc around the 
linniclii TIk'xo xtsscIs conx'crgo at the 
elands nt the hlliis and end efferentiv In the 
traclii-obronchhl glanels. The alveolar utiIIs 
of iIh lung liaxc no lymph x-csscls, 

Tlir Ixmplmtic x-esicls of the jtieiira drain 
(In xlserral part and end In tlic superficial 
cUerenls fif tlic lung- The parietal pleiun 
drams lo the sternal glands, xx'hlle the dia 
pliragtruMt part e>f lltc pleura is drained Ln 
(In eh iphragmatlc chain The Ixmph vessels 
of the mtxlbsllnal portion cna in the pos 
ti'Hor mexiiastiiial glands 

■nK* ihymui Ix-mph drains to the anterior 
mcxliastinal tradieobronchfal and stenud 
gbnds 

Tin h-mpliaUc vessels of the esopJiaRus 
form u pli’Tus around this organ and dr^ 
into tin posterior nwdlastinal glands. 

Lym(>balic inp/>/y of the head and neck. 
The It/mph glonds of the neck ore In nssoda 
tlon with the saUxTuy glands and tbo deep 
and superficial lymph plexuses. The sub- 
masUIary nodes x’ary in number from four 
to six They arc located In the lubmaiinarx 
triangle aj>d lie on the sallvarv glands of 
the same name Tbo middle node of Stahr 
Ix directly oxer the external maxillary arterx 
ut the mandJbk* Tbo lubmailUary nodes 
drain tlw dicck, the side of the nose, upper 
lip ride of the loxx-er Up the gums, the ride 
of tbo tongue and the medial ^pebral coro- 
mlxsuro Lymph from the facial and sub- 
mental noeJes also drains to these glands 
Elffcrcntly tbo Ixmph nodes drain to me up- 
per deep cervical ncxles The tubmental 
(tuprah{/old) notlet Uo betxveen the anterior 
bcUles <rf the digastric muscles, Thev drain 
tbo loxver Up, the floor of the mouth and the 
apex of the tongue They drain to the luh- 
maxUlary and deep cerxical nodes The su 
jterficial cervical nodes folloxv the external 
jugular x^in They drain the ear and parotid 
area to the sup^oc deep cervical nodes 




Tim Lymijiatics 


1373 


lie h-mphitlci nml thr part ll pL»>i In Ok* 
vprrid or control of liifctHoo end maHpna»l 
duew In aildltkin »nodflc «f 

tie h-mpluHc n-sictti and olKlnrcHim <»f llic 
hTDfiiatk flow Ijrcomc jirrplmlK Imrxrrtnnl 
Fnndkwl failure nf thl% Kinph (Iraltiapc 
rrrjtn Inkim whiHi are tliwlilinp arn! 

\lan> of iIhtw' rllvatrs ore arms 
uble to turpci> 

The huiplaltc* fn>m IIk* ilctrm and fc 
jniram, calW lactrali collrct lire prTxItKis of 
fit dkjerilnn and with the otl>rf Intestinal 
IpBphatic dralnapc corr) these into the 
rc c Tptacnhrm dnll Tlds flm\ ^^^th the 
Ijia^ from the rest of tire 1 «k 1) then goes 
to tie rubdav-lan \Tfm at their (unction with 
tie (opulir \Tins, In means «>f tire llurracic 
md ripht Kinphatlc dircli Tljh l\Tnph pre- 
tmti 1 jurpknl prolilem wlren oirsiruetkm 
ner prm\lh or lnlnr> intemrpts it An in 
Kiry Du\ ocenr to lire rruin comhiits as the 
remit of trarmia or os a ctimpllcation of a 
mrgfcal opcratlnn. Mml »iflen icrious in 
^ffiei occur In the lower part of the rrecl 
ttd chest 


INJURIES TO THE UMPM S^TTEM 
The faifxxrics to tlic l)mph »\*stem ma> in 
w-e the pbodi or the l\*mpn sincU. The 
faju^ arc the important ones The 
®?e lymph ducts or tlie imall Ijinphatlc 
mas be llic site of tiro ln(iir> 

Injoric* lo Thorackand L)itiphaflc Ductv 
^ thoracic duct, whidi mcontrcs be- 
36 and -tS eta, runs from Urc second 
l^har \-ertebra to the root of the trcck 
jt b In Intimate association with tire s-crtc- 
*Dd from the fifth tlioracic \*crtchrQ 
to the left ride. 

Tie duct ma> be infured Iry an open 
hidlr^ brulslnp wound or trrort 
■ cnahinp wound In the latter 
the other associated injuries talc 
In treatment and the Umph duct 
®r^^nuy ho mailed. The duct ma> be 
part or entirely durhiR a lur^cal 
An extensH-e Ijrnph n^c cscision 
cause se\-ere duct laccmtlons. Bums 
cause duct injuries The ana 
posflion demonstrates wtII tiro possi 
of hjfury from trauma and In opera 
m, _? ™ pleura and hmgs, ejrrohagui 
and Urge vessels of the 
1 'vound is an open one, a 
occun svith hTnpborThco 
The chyle iilf escape Kidy 
'«pfniUcm, ^ ^ 

tijg chyle thorax Is made from 

of trauma, the x-ray appeanmee 


rrf fluid nnd pressure nr displacement oixl 
is confirmcsl I)\ tlroracentcsli Simple a^ira 
thm uftni srtif rcllesx; the pressure are! tire 
Iicrrition In tire thict ma> dose sirontarrc 
ou^ 

Tlir thoracic duct or the rlglit lymphatic 
rliict if injured nt the time of an nperallon 
mas Ik renrustomosed In tlic ease of tlie 
riplil duct this repair may not be necessary 
and Q simple lipaturc or suture svill resolve 
tlie pnxvss Matiy limes a ligation Itas 
slupptxl the lymph flow from Uic thoracic 
duct Itself the duct continuing to carr\ the 
diyle IhrsHigh collateral lymph stascls or 
Ihrougli n spontaneously created anastomosis 
In crushing injuries, the treatment is directed 
to that of tire other injuries. For the accu 
mulatfon in titc chest nr abdomen thora 
cmtrsls ornaracentcsls wftl rellest! the chyle 
pressure Tire damaged duct usually repairs 
Itself os the otlrcr wounds heat tIk; ^yle 
tliomt may require operative Intervention 
because nf pressure on or displacement of 
tire chest or mediastinal contents. If the fluid 
continues to reaccumulato or body dqile 
thm from its loss is threatened, it con bo 
repaired surgically after thoracotomy If this 
is impossible (echnicalK the duct should bo 
ligatnL Tire coUatcral drculatioo usually 
srtll carrv tire clryde through the opposite 
duct. Most injuries to the abdominal portion 
of the duct will heal spontaneously but if 
it continues to drain the duct ma\ be li 
gated One cannot osTremphasIze the dam- 
age done by the pressure of lymph In tl^ 
thorax if unrcllcsed by aspiration. 

Injuria to Small Lymphatic \cxscls. The 
lympbillc \TsseIs ore injured with any lacer 
ation or Incision Usually extensK-o opera 
tJom and especially Ivmph node dixsedions 
divide larger lymph vessels. Lymphedema 
occurs in these patients if a tissue space or 
cavlrt remains for lymph accumulation. Ex 
tCTTUil pressiuo u*!!! control roost of these 
accumulations unless they arc complicoted 
by sepsis or unless the wound is drained. 
There is evidence that lymphatic collections 
and obstructions occur more often In drained 
tbon In undrained ^voundx. 

Injuria to lymph vessels occur also from 
bums and rays frem irradiation. The atomic 
explosions at Hiroshima and Nagasaki dur 
fng World War II caused widespread dam- 
age to the lymphatics and the healing of the 
bums resiJted in lymphedema and hea\’v 
keloids. 

The fistulae caused by laceration of lym- 
phatic channels of smaller size riian the tho- 
racic dnet often dose spontaneously Lym- 
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Tte anterior cervical aotle* have a fuper 
fidaJ fct which ii on the anterior deep fujO* 
lar vein and a deeper group which U in front 
of the larytu atJd trach^ 'nieie glands 
drain the laryni thyroid node and upper 
trachea to the deep cervical nodes 
The large and nitmeroos deep ccrcAcal 
gtinrfx foUtnv the carotid sheath from i 1 m> 
skull to the thorax, hu^ng the pharvnx, 
trachea and esophagus The superior group 
lies under the stcmockldcnnastcrfd muscle 


simulates a sponge, absorbing unlQ ft no 
longer can bold more at whl^ time it «p- 
pean to squeeze ftself or to mrrflcTw Thij 
saturation is not just a quantitati\e one but 
is qualitative as well, depending on the type 
of organism or cell its virulence or rapldftv 
of growth or spread and the local defensive 
potver of the lymphatics in the area in- 
volved. 

The lymph system also collects foreign ma- 
terlah These substances me admitted to thh 


around the accessory nerve and the intemal 
jugular vein. The superiOT deep cervical 
nodes drain the occipital scalp the ear the 
back of the neck, part of the tongue the 
larynx, thyroid, tm^ea the nasal cavities, 
the noxaf pharynx, the palate and esophagus 


nreUr^geal nodes and a fnv of them pats 
CeLwcCT the cricoid and the first tracncol 


ring to the lower deep cervical nodes. Tb© 
ib^trid node drains to both the upper deep 
cervical ivodcs ond to the paratrucheal nodes 


physiology The lymphatic system has two 
functions the first of which aids in digestion 
by the collection of thyle from the intestines 
and the transportotkin of this chyle through 
the lymphatic sy^teni to the veins. Its seco^ 
fuitftkm is to collect and return lytnph from 
the other orgam cod the eitrem/ties. The 


closed system bet w een the endothelial cells 
of the capillaries when these objects are 
pressed against the vessel surfaces The moj- 


cular cccDtractJcins mothufe the Imph and 
this action is aided by the valvular svstnn 
of the vessels. The de^ee of nxjtioo of the 
lymph stream varies with the Indhiduari 


They also drain all the other glands of the 
head and neck except the lower deep cervi 
cal nodes, Effcrently they form a trunk with 
the Inferior deep cervical nodes and so-called 
jugular trunk. The inferior deep cervicol 
nodes are in the supraciav'lcular triangle lat 
eral to the stemod^omastold muscle. They 
are close to the brocdilal plexus ar>d the sub- 
ciavfan vein. These noefes drain the back of 
the bead and neck, the pectoral region and 


activities. Lymph wiD coagulate bat H clots 
only one-fourth as rapidly as blood because 
of the lack of platelets in the lymph sub- 
tlonce Thromboois occurs In the hTuphatlc 
vessels similarly to the thrombosis that oc 
cuts in veins The infiammation to whk± 


patients with lymphedema are subject de- 
sfrtrys the valves of the lymphatics, again in 
a similar manner to the way in \Hdch the 
valves of the veins are destroyed in throny 


part of the arm Tb^ alto occastonoUy drain 
the upper surface ot the iher They receive 
drainage from the superior deep nodes and 
drain to fotn with a trunk from the superior 
nodes to form the jugular trunk. This trunk 
ends 00 the right tide in the subc^vian 
vein and on the left In die thorndc duct. 

Tbe skin and muscles of the neck drain to 
the deep cervical node* The pharynx drains 
to the retropharyngeal and the lower deep 
cervical nodes The larynx to Its upper port 
drains through the hyothvroid roemtmino to 
tbe sirperior deep ceivicol nodes. Tbe lower 
huyng^ vesseli go to the pre tr acheal and 


bo^ebltli. 

The Ivmph drculslion consistt of on dab* 
orate system of coOeettog vessels which 
drain llie lymphatic fluid from the caqsfflary 
netwoilcs. Thli fledd Is coDeeted from newlv 
alt the organs of the body and its tissues 
bv lymph capillaries. Tbe Ivmph then posses 
to evcT'enlaretog vessels until it eventuaDv 
reaches the ihoradc ducts, which carry it to 
the venous svitem. At various places In this 
dense nehvork are located tbe l^pb ^ands 
or lymph node*. The number oi there ^andi 
depends upon tbe load lymphatic function 
ond changes due to disease In which the 


lymphatic system plays a unique port T 
•re spoced in the pa^ of the collecting 


•els and appear to do two things they fiber 
out path«ogic cells sod organisms, posstos 


Wmnhatlc system also is a part of tbe bodyt 
def^ It cartoins and retains and 

■new growth for a certain tirat ^Vhen It* 
aefew nature is overwhel^ 


out pathologic cells sod organisms, 
on l^ph fluid in a more purified stale, and 
they add lymphocvies to this drcuUtiug 
fiuli 

The functioo of tbe lymphatic rystem Is to 
return Ivroph fluids frem the tissues, orguM 
•nd serous cavities ond cbvle from the at 
mentnry tract (o tbe general circulfltioa 
central depository Is the circulating Wooi 
This transfer Is made bv a convergence « 


to pass ou or even to acceknje the spread 
of ^Is cr malignant disease. In this way it 


the lymphatic coodoits into the thoracic d^ 
on the left and tbe lymphatic duct on u* 
ri^it nie fluid is isotonic with blood, A 
•ur^col DToblem is pooed e drainage of 


•ur^col problem is pooed 
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6ca VVcnUl Wur II crrtaln stngtnp 
nrai, the Samnan ami \\allicv for 

fumpie met! for final tmlnlnR prior ler tlic 
tniiion of the MamU Iwtl qililcmlc ami 
nxJcraic filariap-fnfcdptl nalhn Tlir mn 
rfru-H ind uHon fralmiirc<l iIk* rm 

b\tj. in one >Tar (10 Hi OOfXl tmhnxi 
troops had lo be nTiciiatcnl ^^^cm 1 ^o of flLul 
Bh of l}^ legs nr Rcnitalla followhiR ban 
piuticobitrucliam Illjrid quarantine droppeil 
lidj DombcT fn one jrar (n 10 per cent of 
dut figure 

The tobcrculwls and niilillltlc nrganiwnr 
cBue slmtlar In\Tiskjns Inicetinns and rrac- 


tiem. 


pTtenow LT3.!nia>cx«A The b'mpbjtic 
mtrm b both a blocl to and patlivs-a) for 
tie rpread of Infection. The ordinary con 
tmtEuurt organbmt mcli as the ilreptococct 
nd lUphj locoed ma\ Increave In \lmlencc 
tod the horta defcnic rru) l>c tn-ertorm 
thejc organisms tltcn enter the Ij-mph 
tek Th^ locall) Inflame these \TsveU and 
tprrad to the regional l)-mph nodes These 
Dodej Elter out the infection and retain it 
®leB the iqwb o\rrAlKlms them. In the 
otter e\rnt, the organisms ma) pass on to 
ote I)TDph NTiscti and esentualU to the 
Moed stream. Such Infoctiom usuall) cause 
“cdizcd Ijmpbcdema. If the infection is 
oosioued or recurrent, fibrosis and scarring 
*tliin the l>-raphjllc* b Uic end rciulL 
In their imiislon, these organisms ma) 
ettse suffidcnl inflammation to olistruct the 
bTgtoa orxl destro) tlidr s-aU-cs. 
repeated Infcctfoos iD\*arlabl) cause low 
ch anges In the glands Tlfcso glands. 
« themselves, may keep the Infection active 
*ftcmTcnt, simil a r to the situation in ton 


a ufT i a c LYSinnmesLA. Some individuals 
^ seitt jttve to certain pollens, proteins or 
®™winjental changes srhldi affect the 
^^^’Phatka and predpitato l)’mph blocks 
example b the alhngic reaction to eipo- 
^ to coid. A type of temporary block b 
to miiiive hh^ Such diatbesb rarely 
cause of pcimancnt lymphedema but 
If cxtcnilvo can produce lyni 

LTXfmEDcxiA. Thronv 
deep or superficial veins causes 
vmich throws an overload on the lyro- 
There may bo a damming 
the lymphatics, sdth permanent 
\Vb« the major venous ves- 
CDn*f^ rarely ore there lulEdent 

to return the fluid. Unless gravity 
s H utflfzed, a massive s^velUDg must 



F<cvre aO T>7Tical post ihroinholic bmphedama. 
Matu\« Oasu treoeduy (o obstnidioa of the 

(hrp vrm t)'Unn The oiipju] b^rixih stasis b a 
»p.cstK ohviruiion, bet aitrT a time b e ttan ea an 
oreaiuc ob^rurlien with the destnxHoa of thelyaph 
xttsel vaJvTS 1 Pratt, C. II Jj^-MA^xoL 151} 

occtir (Fig- 30) Thb results in the post 
phlcblUc leg. or milk leg. E^■cn if the veins 
recnnalizc at a later dale, their >'alves are 
defective and they do not function ade- 
quately again. The fluid which has accumu 
latcd ms created a space between the skin 
and fascia which, if not obliterated, becomes 
pennanent Fibrous trabccuino form in thk 
space and, in the late stage, while elevation 
ma) drain some of the fluid, the heavy 
thl^ened tissue space remains 

TKAUSiATic LTAuniEDEMA. Laccmtions 
throenbosb, burns, operation indiions, ke- 
loids and the scarring which results from 
roentgen radium and radioactive Isotope 
rays may destroy the continuity of the 
lyroph channels. If the injuries ore ertensfve 
enough, massive ly’raph collections follow be- 
cause of the inability of the lymphatics to 
carry away the lymph fluid. Tlie develop- 
ment of the fluid may bo delayed until the 
gears have contracted, thb final scarring 
obliterating the remaining collateral lym- 
phatics 

co-HceKiTAL LYiiPH ctHixcnovt. Many 
abnormal lymph coDectiocs have been re 
ported. Tbeic may bo duo to lymph rests 
cystic hygroma, simple lymph c^ cavern 
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phorrhea may be itopped by o pressure 
dressing. This therapy applies to the lymph 
drainage after glana resecdotu ia the nc« 
groin or odila Often the acciinnulatlon Is 
considered punilent cmmeoiiify and a lur 
aeon may continue to drain this fiuid thus 
Bscping its fistulous nature active- The best 
treatm^t hi compresskm in the form of a 
bandage. 

LVMPHEDC^rA <LYMPH STASIS. 
ELEPHAimASIS OR. LYSIPII 
ORSTR.UCTION) 

Lymphederna in the Lovrer Extremity 
Since ^ lymphatic tystem ii a closed one 
with it5 fnvn ipaccs fluid and vewels tvhJch 
begin as the ^Tnpb cnpilkriei arxl end iu 
the venOTu syjtcm any obrtraction to this 
system causes Ij-mph accumulation Such a 
collection, by its size and Its complications 
will cause iocrearing diiabiUt)’ Lwiph ob- 
struction nhvayi is acemnpanied ty dflala 
tion of the veoous drainage systero, which 
makes an effort to take over port of the fluid 
return from the involved tlsnei The lym- 
phatic obstruction, by Its masilc'e preirtiMi. 
causes delrtcrious skin changes orw disten 
Ucm or destrueboo In the other tissues, often 
with atrophy or even dlspUiccmcot of iIk 
mitade*. The l^ph vessels Involved in lytn- 
phedema are those in the dermis, but not lh« 
epidermal layer of the skin, since the eplder 
does not have lymphatics. The fluid col 
lection extends into the subcutaneous fat 
and deep fascial layers The muscle hm 
phaticB immlly do not become involved In 
this process becatae of thrir protected i>osI 
tkm. 

The bTriphatic drainage channels may be 
closed by a congenital defect or they may 
become obstruct^ secondarily by Lnfimnim 
fiem or internal or extemfll presjure 
pbedema may be localized due to a bfocL 
in the mala lymphatics, or it may be gen 
eraJired with all of the l^phalici of the 
port obstructed When me extreraltv or 
part b elevated, the fluid nvUI flow by grav 
Jty ihrwgh the subctrtaneovu tissues to 
areas wbero there ore no lymphatic blocks 
and the l^^ph then will be carried awny 
This method erf drainage occun only when 
then? is elevattoo of the part With depend 
CTicy the lymph reaccumulates, since there 
are no ph^ca! pathways for its removal 
With failure of lymph drainage, the part 
bcctitDei susceptible to Inflammation cai^ 
bv the uwal cootsuninaBt orgsuisi^ Es<* 
{^ammfirioo cause* further »^g jmd 
lyTiiph '■owl otatniction «>* poth®- 


logic process thus becomes self perpetual 
Ing. 

Etiology Any disease or trauma which di- 
rectly or Indirectly obrtructs the lymphatic 
c&nalx or destroys their vnl>’ea may came 
Ijmjphcderaa, The causes of this condltlcc 
thus are innumerable A congenl^ ot 
opmental failure of the lymph vessels or thdr 
^ves may bo responsible for the lesloo- In 
some poti^tj the lymirfi stasis seems to 
doe to an endocrlno dysfunction. A spedSe 
tTT nonspecific infection in the b'mphJtic 
system, an in|ury a bum and a primary ce 
secondary new growth are the usual ac- 
quired causes ThrcmbopbJebitis, in additwo 
to produdnff tissue space Buld accumulatioD 
also causes lymphedema. The originating or 
predpitaHng factor* In the dcvelopmect of 
Ijanphedema have been dassifled into eight 
types specific lymphedema, infectious l^ 
phedema, allergic lymphedema, post throm- 
Dotic lympbedema, troumatic IjTnphedcima, 
congenital lymph collections, mallg^t lym- 
phedema and essential lympbedeina. 

a m t a n c UTxrrroajEMA. Certidn organfarm 
have a predilection for invasion and frifionv 
mation of the lymphatic channels. Of these, 
the filarial w o rm {Wuchercria bancrofil) 
th© tuberculcsis organism (AfycoEwcterftfttt 
ftiberctilotis) and the Treponema paJlhltim 
^vhlcb cnuies lyphills are eiamplet 
A mosquito the Siegomyto pmidcteuiel 

laris orCirftr/fff/gons plda up the \rorm, the 
Wudiereria bancrofti Tb© larvae are 
posited and injected by the penetration of 
the bite of the mc«*qulto. Adult fliariae live 
In Vbo lymph diaitntdj and dischasge 
bryes Tte acad worms also may cause a 
photic inflammation Strqrfococd or other 
pyogem frequently cause an associated s^ 
puratlve infection The lymph vessels be- 
come filled by organisms and Inflairunatorv 
cells and this cause* secondary lymph coh 
lections In the tissue*. The lymph ghuwb 
ojo Infected and enlarged The filarlae pro- 
duce recurrent febrile attacks, each 
suiting In aa Infiomroatcrry reaction 'dth 
more pathologic change*. 

Lymphedema due to fllarial worm hjvaj^ 
ha* had historical military Implications 
Roman Legkms fought native* in Ahw 
who had th^ grotesque cbstnKriixa wiicn 
caused dlsfigoiemenl of the limb* and 
tnlio. The tenu “elephantiasis* originated m 
their reports on thw natives. Not o°ly 
ikln resembled that of the elephant ^t h to 
thickening and wrinkling, but the 
parts wore grotesquely large In the Ameri- 
can campaign In the Riclflc sfi^the Jap® 
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ibc dqwndcnl n>cilUl arrai In lumc pa 
bnrti Uk cnUcctloTn orr mmt Irrcpilnr wllli 
wcilumrtnR of IUstk; ulifdj ma> 

ciKcarc the noroial n*ilo<ir of tltr rxtrcml 
Uet Id the cnlarpcinCTili of llip npiXT rt 
trtmH) the ma^s ma> liaxT ln\*oKn*<l rvm 
the fineco. In wimc of the ma^siw ct>IIrc 
frpt, tw normal pmitfnn of the Ixmci ma) 
k3\t been dhpUml 

The ihtn\ illn ma) luromc lliiclmctl 
tnd roughcnciL It ma) rwrmhir the ikin of 
ta elqjhant. The pores cnlarpc anti dcTVTlop 
I pipUn tppearoncr Tlrcrr ir t^tull) a 
pjpTicnt dqioslt, nartkularl) In tivc lfn^c^ 
Qtrrnrit) Tlx? cokir \‘ari(*s from 1 IrI« 1 >■*•! 
knr to ill deprres of lmn\7i, purple and 
Uact UlccTtUoos ma) l>c present l)ecauv 
d the poor \‘arcuUrIt) of tl«* m•rrdI^tcnded 
tiHDe. The asKJdated \-cnotir InvoluTrrcnt 
nay be c\idcttccd b) larpc \x^ni derma 
tiij tnd olccn, DetmatUK, cspedall) of tlie 
hiQgQj 1 )^ 0 , is often associated Often there 
tre *Tepirtg arxl ccrcmatold duinpes par 
tfcdal) around the toes, TIk* iLin (n irtch 
win be heaped tip arxl frrqnenth h 


draining Tlic noils usually show curvature 
im*gMlnrIl) and atrophy svlth associated 
fungus Inu’ctlon There nra) bo signs of ro 
pcalosl phlebitis 

Tlie patients arc subject to frequent at 
tacks of sepsis. These bouts ore characterized 
l>> lilgli fcsxT chills malaise and general 
upsets Tlie local reactions are similar to 
those of cclliilIlK, l>TnpliangItls or erysipe- 
loid reactions Tlie patient often gives a hEs- 
loT) of liavlng had many attacks of ■cry 
sipebs These rcoctlons are duo to lack of 
resistance of tlie part to the common skin 
contaminants die streptococci arxl staph) 
locoed Tlie limbs appear to lose thdr 
power to resist Infection Some patients base 
rcgitlarU recurring febrile attacks. There 
mas be skip periods of freedom from feser 
oixi tome palicnU nu) go for )‘ears without 
ans septic ottack Such periods usual!) are 
asiodatcd witli a time of excellent general 
health WTis some patients will have Innu 
mernblc attacks and others ixmc Is not ex 
pbinabic Each recurrence of the reaction 
Increases ll>e patholocle process, closing off 
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OOJ lymph colloctfous or tymp hfln gfrfrfaifa. 
Abnormal lymph growthi may Interfere with 
obstetric delivery Bizarre lymptomi may 
develop, depending upon the location, tire 
and eztexit of pretruro. 

MALICWAJJT LYkfPHEDEUA. Jott at tho lym 
phatks are the rite of the ipread of infection 
they are a pathway for the spread of malig 
nanl disease, particularly carcinoma. The 
rate of ipread varies in dlSerent types of 
growths and in different Individuali and 
there seems to be an inverse ratio of spread to 
age. The growth spreads along the lymphat 
ks to the regional nodes which contain ex 
tensions for a time. Tho locallratkm tlcei 
not appear related to the rize of the spread 
althongh It is related froqaently to tho 
length of time that the primary growth has 
oiistedL In some patients It appears that the 
regional nodes pass on the growth after 
their reslstaoce hn« been overcome. Tho lo- 
calization of growths In regional nodes varies 
greatly The tumor may involve all of the 
nodes or only one or bvo In soma Instances 
there is \vldespread dissetninadon with only 
minimal, or with do involvement of the re- 

g onal nodes and some groups of nodes may 
) skipped with Involvement of the othen 
Sarco m a may spread by the lymphatic 
pathway although it most often extmdj by 
way of the blo^ stream. Melanoma fre- 
quently metastasizes by way of the blood 
stream. SKarcomas of tho tnnril , thyroid or 
testicle are exceptions. The degree of in- 
volvement regionally often detenntnei the 
size of the lymphedema. Secondary ohstrxic 
tion or overload of the venous dratnage com 
pUcates the edema picture (Fig. 31) 
Malignant tumors also may involve the 
lymphatics primarily thus lymphosarcoma, 
Hodgkins disease (’malignant lymphoma) 
and lymphatic and leukocytic leukemia aD 
may present lymphatic coOections and sec 
onda^ lymph^ema. 

ESSENTIAL LTMFHEmiA. Some types of 
lymphedema are of nnkncrwn origin. Those 
collections appear to bo hereditary In nature, 
ahhou^ most of them do not appear clini- 
cally until the time of puberty The advent 
of the symptoms with this developmental 
changing time in life snggests that the ma 
turing endocrine syriem, or some dyifnnc 
tion of it, play* a in precipitation of 

these lesionj ^ 

forms of congenital lymphodeina 
dK, me blown u (?S; 

32) originally described as both a femillal 
fji coogonltal disease. Many of the ^ 
in wtooi p«aliDg of tmhwwn origin 



Figw* tti KfallgDsnt hmpfaedans Bccnhiy to 
bponmims of nine yesis durstion. 


appean at puberty do have a history of 
rimilnr involvement occurring in other nxan 
ben of the family Cocgenl^ lymphedema 
has been described as 'itonle* when the pa- 
tient is the only one in the family to affect^ 
ax>d “hereditary* if other relatives are af 
CUcted. There is senne anatomic and phvrio 
logic defect in these patients from birth. It 
may be that a congc^tal swelling present 
fr om the day of birth is of such mild degree 
as to be not noticed until the time of more 
rapid growth. While the leg or legs are 
often involved, the upper extremity may be 
affected as may the labia, scrottun and other 
male and female genitaUa. The entire retro- 
peritoDeel space may be involved. 

Symptom The symptoms of jymphedoM 
vary depending upon the degree of block 
age, the age of the patient, the type of tii 
sue involved, the secondary skin 
and whether the part has bear sublected 
to repeated inffammations. . 

The nsnal picture Is that of lymmetricsJ 
enlargement the extremity hi the 1^ 
tho swelling begins in the groin. It may be 
confined more to the npper or lower part 
of the limb but usually Mth portions are 
Involved as are the foot and toes. In the con- 
genital type, ft most often involves one ® 
tiem ity both legs being implicated in tmv 
25 per cart of tho snlriects. The skin Is 
tense and usually anlny There may he 
wrinkled ai>d lobular areas irregularly rit^ 
ated. The larger collectio ph are in 

^ , 
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months 'Tar* or Imlrfinllrlv in tlnlnln llir 
ctntTp) of the M^nK uhldi 1% <>! prjt im 
ptrlancr Thh pn>pnm of nin>Mprmit>t of 
fvmphnlrmj <!i>r to fnfrdhm li nf Itrlp In 
tie pm-mlkm «»f l\-mp!>n)rnw due to oll>rr 
ctm«*nd ha< aklr^l In contrnlllnR IjinplK* 
dmu Km oflcf radiciil mflslcxlmnj in 
nhkh hJcrtlntj ttwl ntH mallpnanl Tnrt^^ 
biifa k tlK* ainv Allrrplc l>7npl>rt1rm.a 
jntnrtfmcn fr^pond^ (ft <lr'rnslt/jm(/on Anti 
bidarahw^ ma^ \tc helpfnl IVUmts 
hmphrtirnu diK* In cold rjpnvtirr mt\ lx* 
cocae cnndlllnoctl In rt|>ns»jre In skn\I\ 
IffRcml trmpcTatJirrv Olnlnictlont «lur U» 
barm or tears require turpiml oKTeclkm 
LvTEtpheJrnu fnllowinq Irmdlatlnn In iIk* 
ibseocr of rrlafT>rd malipnanl tlltensr K 
doe to burnt Exdvinn of the Inimetl urea 
*od\-arkim plastic pmerdnret ma) Ite liejp- 
fol. 


LjTnplirdcma ssbkb fallout llte post 
tbrcmbollc ijitdrome prrsmit a cmnplicnte<l 
Ftourr and Its tlirraps It dlffiodt TIk' ire it 
ncDt depends upon (lie ttnpe nf (he diM ite 
'btcfalhcpatlenlprctenti In the acute tlape 
gaan h the morvt IfVdt cairutisx fictnr 
f» the palienl uH(K hKompetenl \ctnt, U 
and rtripplnp of (liete srint mas Ik* 
*Vnl. In all these patk ntt smopramt and 
h^oaploprams ihoukl lie olitafned roo 
™«> to determine IIh* ociml \*enout In 
’w^'ntienl otkI the adcrjuacs of tlie re- 
doing sieint and Ij-mphatlcs For eautnIiJa 
the reflex ipastlc problems tsmpathec 
nu) be fucxrcwul If para\*crte1mil 
produce a pood cflnfcal remit 
to wtknU udih mild residual Ij-mph stn 
^ elevation of (he part sslicn tlic patient 
not urinp h and good support sslicn iIk* 
^ “ dependent tTu> be ail! tlial it ncce* 
^ Such tlicrap) mutt bo applicti eoHs 
^^ccEtbiucd for as long os a >Tar Dari 
Ihb thernp) b planned to remote and 
Ijinpli fluid from the lep until 
as other Kinph coHatcrali arc de- 
or the hTTipIi spoccs ore closed Tlib 
amsbts of clcvalinp tlic limb suf 
1 .™ , grasitalhxial drainage Thb 
7 °^ M each night and evers time 
rrTj® ^ that tlvc limb l>eplni to stvcll 
« by a Uphtncii and discomfort of 

bandage. Adequate support require* 
j^^^ipplJcation of a ssrll fitted proisuro 
ti» from tlio toes to as far as 

extends. The bandage must be 
T»rt t. 1 replaced each time that the 

b elevated. 

exercise will cause lymph 
the lymph channels It wlU also 


old In the mothnlioii and movement of cx 
triluinliial Ijmpli Tlie massage should be 
from iIk distal to the proximal end of tl>o 
swelling and should r>at I)c traumatic. 

To (hr nljovc mcatiirct must be added 
nnlllilotic tlwTops care of fungus Infection 
treatment nf an> allied ulcers and sj'mpa 
llietlc nerve blocks nr s\TnxiQthcctnm> for 
tiune in uliom iIkttc Is o large reflex spastic 
elmirnt 

In tlu* modsTate tj'pcs of Ij-mphcdcmo, ci* 
prtd ills sslieu llie port ihromlwtlc syndrome 
Is an ctlolopic factor s>mpalhcctomv ma> 
nvoliv iIm* process Tltls operation should 
Ik* Mlectetl os a Ircatmcnl onU If a 1)70 
lulhctk JH*r\x block gives good Inboroton 
and clinical esddciKT that some of the fluid 
ctillectioii results from a reflex spastic elc- 
rm-nt In some of tlic patients with \*cnouj 
imoKemmt this con Ik? ccanblncd with 
fes4*ctto« ctf tlw? pathologic s’dni. In other 
p.itients in uhom the lack of good carl> 
itamLiging has left a rcsldually enlarged leg, 
llie Mirpiial correction b\ wedge exdslon 
has Ikto mflldent to gist? relief In this 
operation a medial section of skin, subcu- 
Ursesnis tissue l>Tnnh, fat and dcfcp fascia 
It csdM*d Tlic uidth of the sldn segment 
femmT*d Is siifBcIcnt to reduce the part to 
normal site but o segment of subcutaneous 
and deep fascia wider than the sldn segment 
b excised Tlie remaining superficial tissue 
Is llien mnbilircd and appratlmated srtth a 
plastic cknurc 

Surgical measures to dexelop Ijinph drain 
oge to odtcT jKmblock area* havx? been tried 
for Dcarij as long as surgery has been per 
formed. Originallj Handles placed silk su 
turcs fubcutoncousK In hopes of desTloplng 
nesv Uxnph channels Drainage tubes ctt aU 
tspci, sizes and materiab ha\‘e been con- 
structed Tbsuo bridges with large pedicle 
grafts hox'c been formed, tcftifj’lng to the 
Ingenuity of tlielr originators if not to their 
suigJcal success. Techniques using glnsr 
iic^Ic tubes and various types oi metal 
wires as svcll as tissue bridges are ads-oented 
l>y some surgeons Our observed results have 
b<?cn poor 

A thcrancutic technique based on the 
original observation of hondoleon, that 
hTOpbedema is confined to the tissues ex 
temal to tho muscles has been employed, 
kondoleon excised windows In the fascia, 
hoping that the lymph would flow internal]) 
and be absorbed by the muscle lymphatics 
This procedure was extended by others and 
the technique consisted of undermining the 
sldn and excising part, or aH, of tho rubcu 
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Figurt 33. A, Ffiotomlcrosf*ph of tTinphnlem* ilmvlDg jtvucuW lobepldmiu] ityer end 

B veJCuler tnSbimtloo tn the d«mi* (Pnrtt. C. H_ Ceidkjvm*caler Snr gcj y L<* A FeWfw} 


more lymph cbaoDcIi The febrile reacOoni, 
while Solent, will respond to the antibiotic*. 

Patlenb who have ipeciflc infection* *uch 
a* syphilis, fiUiriafi* or tuberculosis will 
have the symptom* of these dlicoses The 
symptom* of lymph collection* duo to 
tmuma, ollcr^ and malignant diieate are 
self-evident Tne symptoms of lymphedema 
due to the port thrombotic syndxwe Inclnde 
those of that syndrome In addition to tbe 
enlargement of the port, there may be oil 
tbe signs of throwbctlc veins, depending 
npon tbe stage of the thrombi^ and tbe 
recovery from ft Caajalgk-Ute pain Is not 
an uncommon symptom 

Pathology The epldennii of the skin per 
se, althongh thldmoed doe* not contain 
Kmph stalls The lymph accumulates in tbe 
oennii begfanfog at approrintalefy %(, Inch 
in depth and shows great thickening. The 
paplUao and sweat glands become filter 
ated. The edema Is condensed aixl tbere may 
be avEicularity doe to pressure on tbe blood 
vetieli from ttie fluid (Fig 33) The lymph 
coDectioni within the space* became en- 
larged. The pressure of this lymph IiKTetuc* 
in the subcutaneous and faidal siwicei The 
lymph waD* may be fragmented and grot* 
lymph will be found In the ertralymj^tic 
space*. Some of tbe strncture of the snbeu 
taneou* tissue*, fasda and collagens may 
be broken up Tbe fat ii compressed and 
may become necrotic. Some of it li replaced 
by lymph space*. The lymph channel* are 
fibrosed, although sane of them may be 
\vldcly dilated. The muidei. ta^ cta* a nd 
even bone will show the effect of pr«s^ 
od atrophy Ue lymph may ipo^ to the 
fajda and It often involve* the fat below 
the fascia and within tbe muscle or anW 
blood vessels. Lymph nodes are enlarged 


and many of them become ctronfcaDy in- 
flamed and fibrosed. 

In the ftage of acute inflammation, tbe a 
ganicru mav directly invade the lympbatfc* 
or pas* through the cellular lining if there 
b no open krtoo The organism* nmltiply 
Tbe lymph fluid arid the vessel* react ^th 
an Increase in tbe cellular elsnests and 
spread pmdmally Tbe edema Is a hanl, 
liTi\vT»y type whiA indents or pit* with dif 
Acuity In the more advanced stage of tbe 
aSecHoa, evppursticn mny occ u r 

With elevation, the lymph flow* gravft*- 
tfonally With dcpesjdency ft reBCcmmilttei;. 

At Q later stage, fllno^ trabccnlae form 
beriveen tbe ikin and deep layer*. Tbese 
form a skeleton-like framework which then 
maintains the spec# In which the lymph 
coOecti. The vaiv-e* in the lymph chauneir 
are destroyed. 

Trratmnit Tbe atm of the treatment is 
twofold— elimination of the caiue of tbe con 
dltioD and relief of the residual lymph stosi^ 

Active therapy for the primary cause cf 
tbe spectfic lymphedema* ii imllcatcd. In 
filarial infections, evacuation from tbe are* oi 
Infection and avoidance of reinfection usu- 
ally are all that are required. Lymphangiog 
raphy should be performed prior to trest 
ment in all cases of doubtful etiology If 
the lymphedema 1* doe to secondary Infec- 
tions, adt ur e* should be made from materia’ 
taken from the inflamed or Infected 
the *en*itfvity of any organlnn to stanoard 
antibiotics should be determined. AntfW^ 
therapy should bo thorough. ^Vhen febnie 
attBcig have been retnnrent, tbe time pattOT 
of these attacka should be determined and 
antibiotics given prophylacticalJy pria to 
the anticipated time of tbe fever Si^ 
therapy may have to b^ 'I for 
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CnJb of jUn, or jlln ontl mlKiitnticwK 
lijwi, haNt* Ixvn pwlfcknl m) ihnt lliHr b.«p 
b pnnlmal to titc IpipliaHc MitcL Tlic re- 
wlU Iu\r not Item pmul Tlw' technical 
dfindtlostllorKlinR »i%e of tltmr Lirpr Rrnftt 
isd the dhcxOTihirt cntnllnl In tltrlr itroduc 
to, ^ nifncqitmll) IwNT maiJc tliN Upr 
of opcntkm oluolctc 

CcTtiln UiiitTi (tf tlic do not contain 
hiDph. Aimrap tltrse h the rpklcnnH With 
tiic moJcni r lectrk drmwtinnr* one cun re 
Dov-e tlin to thin lluit onl) tin' rpUlcrmlt h 
fa the graft Atl of the tlln from IIh* ln\‘nK*ctl 
part h rcmm-nl In long itrifw Onr l»cit 
renJij hiw been olrtalnetl wHtli ihln 0015 
fadj ihkL nqwatcd lri*p\ln ilnn' tint tlw 
linonml l>-mnh collecUon^ I>rgln apprml 
naleh *ao ind) below, the sUn ttirfacc After 
llifa mfai lido e\cl^kwi U completed all the 
rest cf the jlin, the l>Tnp1i, the fat otkI fub- 
eotmeoni and deep fowda arc rcmo\*cd 
Great care b cserch^ to rcmm‘c all of the 
^ tbjue aod fascia from tlie un<lcrl)ing 
®®>dcs. After bcmmtasb b scenred, the 
dfa pmderoK rcrmn-esl b placed direct!) 
the mujde. The operation Is performed 
Ibc front lialf of the leg from the 
to the toci Itdng operated upon Cut 
STuI* being operated upon when 

of the front groU H complete ap- 
5°^tel) In three ntjcks (Figs 34 aod 

55 ) 

®CtrfDAKT KELOIDS AVD nTTCUl IMTC 
Stnee the tkln ts poor often diseased 
®QrabJect to fungus Infection dIsBguring 
or fungus colloctloni ma\ appear In 
these should be surglcall) excised 


down to r«l mtisdc, grafted and the area 
treated wllli x raj Iwglnnlng Immediately 
offer surgery to present recurrence 

L)nijdici]nna of ihc Upper Extremity 
An) of the cllologic fnciori detailed as a 
enuse of l>‘mphcdcma of the losw extremity 
mn) cause such an accumulallon In Iho up- 
per cxtrcmlt) Most cases of lymphedema of 
tile upper arm hosvc\‘cT, follow operations 
lor carrinoma of the breast (Fig- 36) One 
of the earliest stispcctcd causes for lym 
plicdcmn of tlic arm after on operation 
namcK sepsis often fa a factor 
OrH of the last papers written by William 
Ilalstt.'d was about the problem of lym- 
phedema folloudng radical mastectomy He 
liclIesTd llwl the streptococcus ^ras ibe 
cause Most of his patients with this problem 
who were fnllmvc?d died of malignant dis- 
ease and appralsaj of tlw port that sepsis 
pla)-s In the picture mu ne^cctcd for some 
time Swelling of the arm after mastectomy 
should be coTuklcred of possible malignant 
origin unit! pim-td otherwfae. There remains, 
Ikax-cvct a sizable poup of patients In svhom 
limphcdema deveh^ and annoyingW per 
sfats In the absence of enrdnerma. It has 
been demonstrated not only that lymph 
edema follo^^■s Infection but that the ellml 
nation of this Infection by antibiotic* con 
Irols and sometimes corrects hmphedema. 

If it fa determined that there is no mallg 
nanl or infectious cause for the lymphedema 
surgical eradication of the Ivmphetfcma may 
be performed The surgical treatment fa 
similar to that for bmphedema of the lower 
extremity 



Lympbeden* cpccnirtof i cvtu ye*n Afts ndlcal maitectooiy for of breast. 



A B 

Figurt 3^. A, Mcafre lymphedemi tdoe yvtn after radkal mutectmi^ x>ny rfmr apy B, poftopen- 
ttre tiJpeamiCQ. Ptttgtf had oo recttrrmce oi maUgnant dki-«Ms thirtecD ytma after opaaticn. 

Lympbedona has DOt iri.iirted tfnrr the deaolbed opcntlCD wa* performed is 1054. 



and 


^ fttida. The ikfn wai re- valne of tb© operation wtj temporary tno 

oT^ Whil= ccmWed fa ^oo. of ly^ 

^ to p«t i«uItod, lym- ™,!1» thsa^. TU, op=,tkB ^xitomod- 

^^.^fanSX^P*tort.--n« action h.voIfatodv.fao. 
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rfilipbkxxl h no! to rrplicr ml IiIokI trlK 
Hip iratnfusfoni arr t” IH’' 

drfemh-c factor bckinc. nt Irjvt trmiwnaril) 
fc the pjtfml VO aflUrtrtl Tlil< dofnivUr 
ttdor when nippllrtl In Itlootl h tnnl «p 
ijpidlj ami rmnl lie rrpUcrtl rr?;tilnrl> ap 
prtnimalrl) r\rT> tun «h>^ TIk* rrj^tilar 
rrpcjlnl inull hloml tranvfn%hm% 1u\t 1>c<ti 
dtri^hr In mrrcomfnc Infrctionv of thJs Inv 
fa inmimmliU* ca^r< Alnrrsvrt vliotild itr 
draioed whrmTr lltrv occur TIk* original 
dip if it ti a lilKtrr mil or ralluv 

sfttmU be incfMTl on1> If llim ir localirrti 
joppuralkm. Surgical intmcnlkm In tlir 
prpviKT nf lucalbctl pin i«i Imnrrathc Iml 
ft fa bnpnrtant to rrmcmlirr tlul without 
nci loallzatinn, llic Itcvt trcalrTHTit localK 
fa RHgical rcitralnt Sirdi cutting In iIk* oIh 


mn l»ccom( tccondaril) infcctrri A limllar 
Iv-pr of iMKlnlar cliaiipc ocenrv with *)‘phinr 
Inil llu h’^fonv nrr Icsr like!) to vuppnmtc 
TIk* « pltriKliIcnr glnmU rruj l>c involved b) 
IhHIi of tlk'se Ifvloiis 

In chronic hinpliangltlr secondary to 
sepcls live initial site of infection maj liavo 
to Ik rtcivrrl A small callus infects ruil 
ItrtI forrign 1 kkI> or an area of ostcomjclltis 
max Ik n*sp<mdhle for continuance of the 
Ktnpliangitis infection until tl>c source is 
rhmfnatetl \ntn>intic drugs slKnjld 1>c lived 
iikI if possible llu specific one for tlu? or 
ganism cultnrn! iIhxik! be selected Tiilver 
ciilnitv Umpliangltis maj require general 
tluTapx for the disease In such cases, the 
ni-wiT dnigs such os strcpIom>dn with para 
amminalk'S'fic acid and Isoniozid should be 


vpoce of mis is bimgllng snrgerx nrwl will Ih 
rrgfatPTcU li) tnereavnl mmiiitllt) and pm 
aW) raonalHv 

Cinmk L)m[^angliiv Tlie usual septic 
*&*dsnn ma> cause chronic Ivmphangitis If 
^ viruleivcc is t>oI too great or the defaise 
^the bort is high. Uepeatesl attacks of aailc 
iHuptingiiis ma) also result In chronic Istn 
In the absence of a septic cause 
*« dironic Kinplungilis (Ik specific tspes 
« Weeiiw ma\ Iw the cause <if dironlc 
'Hx- S'arimjs fungus infectkins 
tj pnidcTTTK^hslosii occasloiialK m 
bTnphatics, usuolK in the form of 
w lii Most often tlie fungus infection Is 
®ociatcd wHh a secoTKlar) Ins’adlog organ 
Sporolrichosli, a more rare mscotic 
caused b) Spordriclnim idimeUt 
^ ” ilic cause Carcinoma ma\ spread 
the Emphatic! and cause signs and 
not nnllTco Ukbc of an InOamma 
possiblllt) of malignant dfacave 
ahviji bo ruled out in any patient 
Y K-mphangltls. 

^ “orapeciBc chronic l>’mplmngitls, tlicrc 
signs of redness and swell 
oo dwroo of lymph obstruction varies 
mfld block to l>’mpl>cdeitia. Tbo 
«re enlarged and their ph>ilcul siic 
•ddi to the IjTTiph olatruction In 
thrombophkbitls Is associated 
deiscml upon the degree of 
ohrtiuction and tbo venous Involve 
there is pigskin appearance 
pores. There may bo secondary 

arm.. 1 ? formation A duikineo 

rif^Pn, ,i | •rvJy® ^ ^ stages of the 
,7^ edema Is of the brawny typo 
thtn n£l!f difficulty and persists kmger 
tuberculosis the lym 
“ttt cordllko nodules whicb 

down, forming abscesses and 


iitih/cd \ ra) Ibcropy has had some bcnc 
ficul rcMilts in some cases Excision of the 
imoivcd Ivmph notics often is ncccssarj In 
<aih rave llic possibilit) of malignant dls- 
<asr should 1)C considers aixl biopsies per 
iormed when dmibt exists. 

Lsmphadenniv The cause course s>Tnp- 
loms uml treatment of Ivmphadcnilis In gen 
«Tal an similar to those of KinphanriUs, ojkI 
tlic ihfi'ctloTU of the glands rTU> be acute 
or chronic 

TIk glands enlarge ai>d become tCDder 
wlirn tlK invading organisms nro septic In 
txpi TIk* degree of JnEammation depends 
iipou the virulence of the organism and the 
difcmc of the host In tuberculosis, the 
gbods enlarge raptdJv become firm and db 
Crete nodules and then break down and 
cascatc The glands become fused togetber 
and suppuration and sinus formadoD take 

C lnce In sx-phllb, tlie nodes are imlversal 
lit discrete They nro painless and do not 
lend to suppiuate. In carcinoma, gland en- 
largement and secondary reaction depend 
upon the t>po of cell and extent of the 
spread os well os tlie therapy 

In the treatment of mild inflammation, 
correctl) selected antibiotics max be all that 
b necessary The organbm should alwajT be 
cultured and sensttfvity to the routine anti- 
biotics determined Locally warm packs 
mo) help to rcsolvo the proce ss If snppura 
Uon occurs surgical dntinage b neceoarj 
When doubt as to the cause of the enlargrf 
ghmd exists biopsy or eicfaion b necessary 
aitd should not be delayed 
Tho glands most often invohTd tn tuber 
culous adenitis arc the mediastinal nodes 
which drain the lungs These nodes may be 
fibrotic and heal with surrounding calcium 
deposits. Most indlviduab have such cald 
fled nodes In their lungs or in the medias 
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Figart S7 Xtuihv }}rarpliedtsn» iavtivtDg few 
gOT, hand, fcreaim tnd p«t of tbo arm ( Pnttt, G. Ha 
Cardbjvucohti Sortery Lea h Feblcer) 

Congeniial lymphedema of the tipper ex 
trermty The cause for this coodltkrn is on- 
known. Some congenital rest, overactlvity os 
fo the \tlIroyf fyndrorae, or a glaodular im- 
balance may be a factor The lymphedema 
may involve the entire ortremlty or parti of 
ft l/nfartunately it often fnvolve* the d/gfti, 
caniing not only an unsightly but a mechanl 
cal obstraction (Fig. 37) 

The milder case* may respond to elevation 
and mpport. Some of the vasodilator drugs 
seem to w partially effective. Treatment <rf 
tbe patients with extazubv lymphedema Is 
unsatisfactory The arm, forearm and KnnH 
can be treated effectively Tho digits them- 
selves pose a problem both from the geoenJ 
surgical and plastic standpoint The Nullity 
of graft must be obtained \vithout sac- 
rificing the roobil^ so necessary to tendon 
and joint motion. Tne fact that most of these 
patients are children adds to tbe difficulty 
since patient cooperatkm is required for the 
necessary active motion. E^adi patients pr<A>- 
lem nmst be iDdividaEaDy assessed ana the 
treatment planned specifically for him 
Lympbedema Scrotum Lymphedema La 
but. The cause for these l)’inphatic collections 
Is TmlrrtfTwn. The lymph stasis may be min! 
rpil In amount or ft may develop Into a tre 
mendous and grotesque collecdon. The 
symptoms may vary fr«n those In which tbe 
patient is aware of the enlargement only' 
wben tight fitting clothing Is worn, to that 
typified D> the textbook picture of the East 
Indian sittfeg on his sciotmu . IVIien }ym 
tiarThea Is a complication, the prc^lem may 
become most severe. Some patients nrast 
wear towels or rubber devices to collect tbe 
Wph. Second tepih dermatitis are 
j^OTmen. In tbe female, pregnancy ccmpli- 
cates tbe symptons marke^ 

The treatment of these ly^ 
depends upon tbe extent of tbe lymph stasix. 


In the mild cnscs, antibiotic therapy fay. 
gienlc care and elastic support to the geni- 
talia may amellarato tbe symptoms. In the 
extensive aird advanced degree of lymphatK 
obstructions, surgical eradlcBtloo may be 
necessary In the patient with massive lymph 
labia partial or complete vulvectomy may be 
necessary and at tiroes curative. In hTDph 
scrotum, treatment must be IndMdasWd. 
Tbe lymph area may be excised. In (jtbers, 
a nmv scrotal covering must be constructed 
by grafts and the skin and all subcutaneous 
and lymph-bearing tissues surgically eidied. 

LYifPHATIC INFECTIONS 

Acute LymphangiLls. The roost cornmoo 
causative organisms of acute fympbangftb 
are tbe sta^viococens and rtreptococem. 
Usually the infection gains entrance thitx^ 
some sHn break caured by an injury Toe 
entry point may appear innocnous. A small 
paronychia or an ingrmvn nail, fnnCT to 
fectfon, skin break or puncture wound often 
Is the she of entry ana source of Infectkn. 

The small lymph vessels or capillaries may 
be first invoJred. Usually there is redoes*, 
some beat and tex>daness with edema, Tbe 
conditiem spreads prodmally tuvoMog first 
the IvTnph plexus aod then the large lymph 
resseis. Once the main channels are involved, 
a red streak develops from the origtoal ite 
of infection to the focal ztodes. In the ann, 
these may be the epitrochlears. Tbe infec- 
tion then goes to the axillary nodes ca ft 
may go directly to tbe axiDa. In tbe lower 
extremity tbe popliteal glands less often are 
Involved. A streak exteoding directly 
from the sfte of o ri gin of tbe tareetkm to 
tbe inguinal or asdUary nodes is the most 
common. Often there are associated perilym- 
phangitls and cellulitis. Once the glands are 
Im’olvrd, there may bo all degrees of sepsis 
from simple inflammation to snppuratkm 
and obsew forroatioiL If tbe tofeOtfoDW 
tends beyond tbe reglonsJ nodes, it 
tbe blooa stream, producing bacteremia tiw 
sep ti copye m ia. Abs c e ss e s then may occur in 
any part of the body 

An part of the treatment is rert 

and Immobilization of the part. Local 
tures and. blood cultures abomd he obtained 
and tho sensitivity of the causative 
to tbe antibiotics should bo detennlned. 
correct antibiotic should bo given fn roMtve 
doses. In the absence of a porftivo cnl^^f^ 
until It Is obtatoed, antibiotics can he gfvCT 
empirically Xlossfre \vet dressings •“OuW 
be applied locally Blood transfusions sbouW 
augment the antibiotic therapy Tbe purpose 
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btrt ihrrr mJ^ W wwnr tlnr In 

\r9W nrrJMirr of vtihiih luMiKrmml 1)1 
tried bWl m<rK r^prrlilU llio \Tlm 
rfirn Kfompanv llirsr Rtimlln T1H•^ ini> 

pcmr it an\ piJC^ afo "ftm vrm in 
the ntrrmithn, Ttir iH-itl fntT iircl nIukiI 
dm khI flKnl arc morr tmnstinl NH(*t Tin*) 
tts\ dndop a xv'fndjr nr krTnlotic a|V]>< ar 
incT i«l fn tlip Ulirr ImtaiKV tlvr\ nppiar 
Ef warit. UTwti i 1>K himor octnirs In ctim 
bfauUon w.-iU» UUhrI vr\vrlv ll Is cnllrti 
IfBphcn^fornd cnromoTiim IMr Tl) SnHi 
I tumor k ml to Itltrr in conrr orwl 1^ Ilvkl 
Miny cd them arc consMrrrtl iHrthmarks 
When llrs ncnir around flu* mouth tin v 


tre called macmphnsla nml around llrr lips 
lhe> arc turned rruaoclicKj 
Crmsh Utrip lurrsors vary m-irkitlK Tin 
Ijr^e non irr comprrssihlr ItMoIotiicalK 
thej tre fomid to nrlse from oplllirllal cells 
The Kmpluntdnina >linplrx has Nnlch-v. and 
these dktend the rpidmnir Tlie moliftTn 
ti® of the rnidcrmls ostt llir \t*slcrirs forms 
kwotodx. TIk* s'TsIch's conLsIn cojRulatrtl 
hmjdi tml the IntmtltLil counrethe tissue 
b edematous, TIk* cawmosnm t) 7 V sIktss-s 
“" d Urper ftnusci and In llicio the cpI 
tWhl IfailnR h sstH farmetl 
^ tlw imdl pnnsllts clectmcatitiTUatlon 
^bcTB cffecthx Carlxm dlositk snoss ap- 
^alien wfl] cradlealc some of tire luper 
ones. The larRcr lesloni slnmld Ik* 
JurRknll) TTk^c tirmon do liocome 
™^nt on occasfon and this U a STiJld 
for Ihdr esc4slon 

Mmph aDstoma C^glcsiro I smpJianRlonu 

tppean to be caused It) Rcrm rest*, 
trf the turnon traiuna or dironlc 
*“i*inmation Is a contrflnillnR factor Tlie> 
often In tlie neck atnl sacrum. 

. ^ Jttve been seen frequentU on the ex 
and more rarely In the Internal 

^^**0 cjTrii arc large, not compressible 
rite s>’niplom3 depending upon tlrcir 
•M size Thej rnaj came distortion or 
^ pressure Tlics arc softer than xnn- 
^°^^Dioi»ici moy to required for differ 
,bon from other tumor masses. 

a rc lined witli endothelium The 
1* serous or chyloia The furrounding 
connective tissue and Inditdei 

8ben 

tumws should bo lurgicnlly ei 

. oro removed wtthout puncture 

cure vvfll bo obtained 
Lymphatiglomav These small tu 
}vm,a!r* ^ dw form of congenital 
'y^PhangtecUsis- They may bo In the skin 


(iM'V'us bmplinlicm) the lips (macrochef 
lla) the limgiic (macniglossla) tin; dor 
sum nf tht hand (mncTochrlria) nr tlic neck 
(c>-stlc hsgmnja) or the> ma> be lympliallc 
msts nr h)tlr<Kt1( of the neck, axilla or floor 
of tlie moulti In tin neck the tumor Is 
l»rrH 111 ] lh( dexp foscia ojkI ma> protrude 
< IlhcT ttuterinrlj lu posteriori) to the stemo- 
cldrfoinastiHd muscle TIm; tumor may be of 
siidi sire as to interfere with rcsplrolkm 
or svs-ulhnving 

Surgical trratincmt is dlflladt and somo- 
limrs dangerous If tlie cj’st is not too large 
and does not Interfere wtlh f\s*nllovWng or 
l>rralliing> conscrv’atk'c themp) ma) bo used 
Somt limes the cnmlitlon regresses spontanc 
oiisK \ ra\ lliernp) lias been effective Ra 
slluni ims iieen used In some Instances, a 
combination nf radium and subsequent sur 
gm lias Ixvn effective with secondary plas 
tie repair 

Lsmplmsarroma TIjIj Is the most common 
of the malignant Ijmphomos- The tumor 
Starts In the neck, tlie mediastinum or the 
axilla and grows rapidl) with infiltration of 
the surToundlng tissue*. It also extends to 
and Invxdvcs the skin. It mav enlarge rapkll) 
liecaiive of hemarTbage uitbln It Tlie carl> 
signs mav lie iIkbc due to pressure on ners'es 
or other vilnl structures Socondaix Umph 
slosh lioglns distal to the involvea glands. 
Metastasis occurs b> wn\ of the blood 
stream particubrl) to the lung and tbe 
liver The condition must be differentiated 
from other prlmar> and sccondar) tumors of 
iJk* glands, particularly from IJodddns dij 
ease LvmpImsarcoTna grows tod spreads 
more ropidlj (Fit 39) usually occurs on 
one side of the bodj and has ulcemtlon 
vvIicTcns Hodgkins disease rarcl) ulcerates 
ond b flower In ib extension 

Txsx> dUHnet types of l>mphosarcocna are 
recognized These are a localized form and a 
gciK^izcd one called /j/mp/iosarcomatofis 
In tlie localized form, the tumor maj bo com 
poscti of tmphoblnsti {lympitoblatioma) 
which have large rtnmd celb. When the ceUs 
arc small the hunor b called li/mphocyioma 
WTwn the tumor cells originate from the 
rclIcxUar cells, the grmvth b cxiUed a rrtlc 
idum ccU sarcoma 

In the genoroUzed form, the xaicoraa b In 
monv different parti of the lymphatic lystem 
and metastasizes early by wav of the blood 
stream The tumor may be In the blood ves 
seb or in tbe blood stream Itself (Iculosar 
coma) 

Surreal excision usually b indicated only 
for biopsy or to relieve unusual pressure 
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tinum At other times cold abscesses forra 
with caseation. It is liLoly that from these 
latter abscesses develops mlliaiy tnbercu 
losls which is disseminated by the blood 
stream. Inflammation of these glands *nb- 
sldes when the primary disease abates 

Certdeal tubcivulota glands are visible 
and palpable and are I mp ortant In differ 
ential diagnosis of cervical adenopathy At 
the time of the biopsy surgical cxcbkm is 
indicated. Most of th^ glaiKls require ex 
dsion Their chronic draining sinuses will 
lead to secondary suppuration. 

Syphilitic adenitis requires roodBc ther 
apy and operation Is indicated for blops) 
only 

Repetitive Septic Adenitis, Snppurative 
adenitis in itself may continue TOuts of 
sepsis. These glands chronically fubacatel> 
and acutely reinfected become so u r ce s erf 
the disease Like repeated tonsillitis which 
results in frequent sore throat, these ^ands 
no kmger are defensive. Their radical ei 
dsion may help the patient It must be rec 
ognlzod that these glands were placed by 
nature as a defense mechanism. When the> 
have been reinvaded by organisms the> are 
containers erf but not clefenden from. Infec 
tioTO. While their exdskm removes a oafaral 
barrier this protection Is no knm present 
and patient often is better after radical 


surgery 

Lyin|rfiogranukrma Ingmnnle. This trop- 
ical disease also cxxnrs in temperate cU- 
mates. Adult male Negroes are most com 
mooly affected. The ctlologic factors ore 
Intracellalar microorganisms called Dono- 
vans bodies Thw are passed from one 
person to another by contact 

Three to seven weeks after contact, the 
organisms cause a fatmle to develop on or 
near the genitalia. The Involved area en- 
larges and breaks down and gives a thtn 
white dlschargB whkh has a fetid odor 
Other nodules may be secondarily affected 
The rcgloial lymp^i “® 4 es are not enlarged 
in an cases but may be secondarily affected 
The diagnosis Is made from the clinical 
amiranmce, *0 dmumnniHon of tho org^ 
wST. tvuied pathologic ,00(100 1™ rracUon 
comptaomt total (^ Thoro (. do 
irnltol troitnimt, altboogh migeiy 

OF THF LFFIPHATIC mTEM 



Flgujv 38. Lymphanskna camoowno la • 
•ged iwelw yean. Tljm i» murtve ™ 

the 1mm e it nsoty vfakh iaefa to i**® 
lyiopiuUcs tod the venous syttem. 

ones into those having Ij’mphocv’tic differc ^ 
tiatioo (lymphosarcomas. Including 1^ 
phatlc leukemia with hinph gland involve' 
ment) those with reticular cell char^o’ 
iitics those with mixed cell tj’pes, fi ah 
Hodgkin s disease, and those with hnp^rfrd 
ceD type differentiatioo Benign 
turnon may be primarily hTuphatic 
mixture of lymphatic ana blood vessel de- 
veloproenL 

Lymphangioma, Most lymphangioinfls ^ 
of congenital origlii. Some are iroted In eanT 
life, but even these may have been pre*^ 
at birth but rwt noted They are urti ay 
associated with other congenital 
Thov ^ve been seen to association wra 
bemangkanas nenrofibrocoas and uDoe* 
scended testicles. 

This typo of tumor may develop as an 
Indivldaal giowlh celled li/mphan^brfivi 
piex. It may be any sire from 
minute nodule to as largo as a boseb^ 
These tumors are usually the color of it®» 
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lad r\cr«IvT Tlw* »J>lrm 

b folii^ ifKl liai Kra\ arcji \Wthln (I re 
wnUmp Ijinph nodri It ha< Item callrtl 
ibe Turn! ^Icil iplrm " 1 Ninph ihmIcs oIm» 
irr found In the li'tr and Innir irvitrcnv TIk 
blood i^tll th<m *ro»mlan anemia and leii 
Loptnia with rrIatl\T I>-mn!mc)li«Ii Ix^iiln* 
qtab nu> occur trrmlrwll) 

Hie discajo lui Item pnntpnl Into the lo- 
caliied the acute Rcnerallrnl tlir Pel Fl>- 
itfin niidrome rfiaracfrri7r<l In nllmmle 
pcrkxls of f(ATr and n(infe\-rr occnrrlnR nl 
tro^rreV Interval' ami tW t)'p)icikl Ix-pc 
becaojc of Hs hi'Idloac nmrl remittent fe- 
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%cr and mlarpcmcnt of the retroperitoneal 
ami mr<lLi't(nnI glands 
Tl»e main lesion from uhlch Hodgkins 
diveav must lie differentiated is lymplicnar 
cimin I smpliosarcoma occurs on one side of 
iIh UkK primorllj growT more rapidly tlian 
docn malignant Ijmpliadenoma and tends to 
<lp\-tIop skin ulceration Carcinoma normollj 
Ims a primars source. Diops> may bo ncccs 
sar\ to ihirTmlnc tlw correct diagnosis. Leu 
kenilt Is jlinirenHatcd by tlie blood count 
In tnliennilmis b'TOphadcnIlIj, die glands ore 
irrt'giilarh nodular coalesce and castalc In 
ssplults the gbnd enlargement Is general 
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A 



B 

Fifvn 39 A, Lympbo w co ci a »ri*Ini from U» penaerto fymph node*. Note jumtb ijound eMi ^ 
•ortEj B, nn af c op ic eppeantnc* of tympbourcoma wttb mantv* infitortkc of miod ceC* (cwntety c« Dr 
A HotttDo) 


Hadiation tiierapy hju been u*ed ejrtenfivejy 
aod the refute at firrt are good» but the tn 
mor recar*. Regrenlon can bo mRtntafoed 
for fomo tfmo vr^th radiation tberapv Nftn>- 
gen muftard (mechlorethamtDO byorochlor 
tde) and rediophofphoro* have been effec- 
tive in cawing remteionf. Mechlorethamine 
hydrochloride k thought to act by hahlog 
mitofli. This subrtanco has been u*^ in con- 
junction Avith radiation. If the lesion is lo- 
calized, furgfcal exdfion roay bo tried and 
(jcatfionaDy has been effective. 

Hodgkin ■ Disease (Malignant Lym^de 
noma) This disease 1# one of the malignant 
lymphiraa and ™ by Hodgldii 

ii 1832. It •!« lympnadenonui 
wllfaCTit leutenii by WundallA j^goant 
lymphoro. by BUIioth and lymphogimnn 
i ftmn by Sternberg. , i, » 
ol Hodgidn. 

knenro. It gthida * 


pain. Often the enlargement begins in 
glands of the neck and progresso* fa 
3lroction of the lymph flow Tbe affetw 
glands are discrete, variable fa tixe 
be. There is wu^ a hl^ fever 'The cccol- 
bon is progretifvB and ndal, bat romissfaoi 
ha\T» occurred- . 

Elnlargement of tbe glands In tbe nock (* 
thorax may cause ccnghing, sbortD» o* 
breath ana difficult in rivaDowtag. Th^ 
may be Inequality of the pnplls and paraiyns 
of the recurrent nerve. Edema of tbe enn 
face with dilated veins occora. A^ 
neurologic symptoms may arise frean tutra- 
cranial or ipinaJ cord press ui& 

All of the lymphoid tissue of the body may 
become involved. The affected ^ 

round, not adherent and encapsofated. 
cat section they appear gray *od 
antic. Microscopic eraminatiOD 
colli with three or four nudd 
noma cells) increased endotbeiial 
Ing single nuclei (Fig 40) an ^earinop*^ 
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Itd fritl Of arr nr4rl\ rmjrt) »(• llul tltrJr ctti»w and the treatment Is obvloni Itc- 
Jinritfiratlrm nr tn[reti<in maifr tin pn»h1cm cnitl) the technique Ims l)cen lUmlartlfietl 
rfhmphamclnjmjpln most ctHTiplrx 1 Int tlw* Ljmj»hanj»IojpTiphT of Leg and Thigh 
Brtixul ha\ ^jltje In dllTemillatlon of tl»e TIk. nipcrflcial Ijmphatic* ore medial to the 



obrtrnctlon ii« to vilve Ubre (Cergely R.j RAchclogy voi. 71) 
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Ized, but flight and pojitlve reactloru to tero- 
logtc te*ti nad a thempeutic tcit will differ 
cntlaie tbli diieasc. 

PaUentj with Hodgkin • diiease live from 
two to foiiTvean after the condition becomet 
manifejL Thoie having remlMioni may live 
from five to ten yean 

Surgery 1* liKlicflted for biopsy and occo 
rionally for relief of preuuro. The gland* 
respond to radiothempy but, unfortunately 
this h only temporarily effective. Methyl bl* 
(p-chloro^yl) amine hydrochloride (roe- 
chlorethamlne ) haa been uted aird there has 
been *oine fair response. This substance may 
be employed In contunetkm with x ray ther 
apy The radloacti\o Isotope* particularly 
phosphorus (P“) arc being used In some 
patient* Tri^yICT>eTnelamIno (TEM) was 
Introduced in treatn>ent In 1&5I Rcrttlno re- 
ported one patient with suhiklcnco of mas- 
sive nodes of the neti^ axilla and medloitl 
num following ihl* therapy He also reported 
one patient ^Ih rro recurrence nine yean 
after exebion of the node* of the neci. Some 
patient* have survived ten vean after x ra> 
therapy It I* apparent that no one tvpe of 
treating ihould be tried to the cidusion of 
all others With supportive and other thes’ 
any the wtient can be made more comfort 
ablo ana month* or yean may be added to 
hi* life. 

Sup€TvoUage ray therapy More recently 
t m non of the lymphatic jyrtem have b^ 
treated by supervoltage therapy This can bo 
given by X ray or cobalt 1111 * latter tub- 
stance can be ^ven In largo deesage* and can 
reach the site of the lesion more readily than 
roentgen therapy In addition the reaction 
of the patient to the treatment I* much leo. 
Both general and local resxwnse to super 
\*o]tagB therapy as administered today is 
minimal. 


In a gland may make one tuspldoui of nr 
coma, a* tiiese tumor* tend to have intemil 
hemorrhage* and increase tuddcnly in the. 

Endothelioma Endotheliomas arise wilhh 
the endothelial llnlnu of the Ivmph rinuse* 
and the lymph gland* and may metastasfre. 
These hnnoi* are rare and are differcntisfed 
by biopsy particularly from »ccottl*jy card- 
noma. 

Chloroma Chloroma has been desolbed 
a* a sarcoma of the blood forming organ*. It 
involves tlic lymph node* and spleen. The 
greenish color Indicated by it* name fa 
tbouf^t to be duo to blood pigment or the 
products of fatty cell metabolism. The dfa- 
ense affects young mala and Is rapidiv fatal 

Lymphatk LculLemla, This is a disease of 
the blocxl cfraiacterficd by a marked increti© 
in the number of circulating lymphocyte*. 
The lymph glands as well as otfaa lympnotl 
tissue tluougbout the body enlarge Lym- 
phatic leukemia may go tlirough an *W 
Isemic stage at which thne diagnosli may be 
dlEBcnlt The relative lyiDphocytoslf and the 
clinical conrae sugge*t the diagnosli oven fa 
this phase Children are imiaDy affected by 
the acute form, which is rapidly fatal Their 
gland* enlarge, but are soft and dfaatte 
High fever oikI w eekness a* well a* the blood 
picture are characterlitic. The chronic fenn 
occun to older person*. The glandi are gen- 
erally enlaiged. The nodes are gray and 
homogeneoui. On section the retiailam fa 
•een to be packed ^vl^h lymphocytes. Often 
the larger the lymphocyta the more rapidly 
grooving is the tumor There Is no siirgfcal 
treatment for leukemia. Biopsy Is indicated. 
Nitrogen mustard administered fatraven- 
ouslv urethan AGTH and cortfaooo b*'"® 
been tried, X-rav therapy will rdieve some 
of the symptoms and P“ has given equivocal 
results 


Carcinoma. Since carefnoerm it ditsemi 
nated by the lymphatic stream It I* a fre- 
quent cause for tumor* of the lymph glands 
The primary focus usually Is apparenL In 
certain part* of the body such as the cervical 
Dodo, the primaxv site may be difBcult to 
demonstrate Repeated biopsies of the tansU, 
pi^ryat, Ihyrofd gland or bronchus may be 
required when undifferentiated carcinoma Is 
found in the cervical gland. The tendency of 
lame carednomas to ifap certain local glands 
may add to the confusion 

^rcoma. Sarccanas other than those sue 
dfic for the lymphatic system, may involve 
the glaDdi. Unlike caredDoroa, ho\vew nrmit 
of thwtumon spread by way ^ i^e blood 
stream- The rapid enlargement of a tumor 


LYMrHJ \C100KArHY 
De^Ite the fact that arteriograp hy and 
venography have been in use for over tweoti 
years, the application of simflar tecfinig^ 
to Iho lymphatic system (Fig 41) wti diffi- 
cult onci wa* delayed ontJl recent years The 
early work vras of an indirect type and be^o 
QppTtrdmalely In IffJl with etfert fa thfa d^ 
rection by do* Santos Identification of bom 
Ivmph ve*sel* and noda was made In d^ 
and rabbit*. More recentiy Kfamonth bai 
refined the technique sufficiently fo* H 
be of (dfaiical value and surreal use To 
extent, technlqxws used today are rouch uto 
tho*e described bv Homans yrars 

Lvmph vc*sel* are so imalUtootalo cok» 
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tibia and there Is also a Interal group A 
third group svhich foBosvs the lesser «a 
phenoui Is of less clinical significance. Since 
the superficial lymphatic* are the otmm Id 
volved most often in lymphedema, thefar 
ddineation Is most important These lym- 
phatics foUenv the greater and fcsser sa 
phenou* veins to the superfidol lym ph nodes. 
Under normal circumstances they are thin 
(about I mm in size) ^vQvy and poraDeL 
Most of them are on tnc meilol side of the 
leg and thigh 

Diffutable dye (patent blue potent bloe 
violet or patent blue V ) is injected Into the 
subcutaneous tissue and fi pidied up by 
the superficial lymphatics This solution is 
Oi&da ia <m tclubon ll per cent. 

In distilled water and is fterillzed by auto- 
claving This dye delineates the lymphatics. 
A total of 2 to 4 ml ll Injected in toe mb- 
cutaneous tlwuc between the toes (05 ml 
in each toe web) and massaged with piiizjo 
for half a minute It uiually docs rtot diffuse 
retrogradcly This dye Is nonlotic but will 
run Into the blood system and cause the 
patient to become blue 

In a bloodless field an inddoo Is made in 
the foot proxtmaJ to the injectioo rite. By 
means of memire the lytnph trunl>. b dis 
tended wim d>'o A radiopaqite solution of 
70 per cent lodopyracet or w per cent so- 
dium diatrizoate is injected th^gh a no. 
18 needle. From 1 to 10 ral Ij injected and 
radiographs of It are made os soon as pos- 
sible Nonscreen films of the esU ei D ltie* and 
screen films for the pelvlj are niMcstcd 
Serial films give the results ana should 
be timed Sites of bloda may bo determined. 
Both benign and malignant causes of blocks 
may bo in^cated. 

In lymphedema the lymph vessel* become 
tortuous and dilated. 

In lymphedema associated with {Ifofem- 
oral venous thrombosis spasm of both the 
veins and lymphatics play* a part In the 
acute rtsge pennanent obstruction does not 
occur 

In dirontc venous insufficiency thrombosis 


may bo demonstrated and indicate that anr 
surreal procedure is contraindiiied 
Twenty cc. of £5 per cent fodopyracet or 76 
per amt sodium methylgluaunine dUtrfto- 
ate is used 
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3 T 3 aanent edema stste. Repeated bouts of 
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lU^tly atechniquetodemorntrateveDo- 
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tirckiyxl ca\U\ Hut4ilnl'tirv irf tlir hp.«| 
CranWrtrWal lii(utitn itn\ l*r t»> 

dffrd actinc np<m iIip lirjd \iuli a\ 
1 mtoc ii]>rcxl ^tIiV(nc (1)'' Iwad Indirrtt 
fcrtTi tTu\ alM) act «p<«i llip hrul n^ 

1 fooN'hi^ 1«K cmitact^ a iMmmminC 
ilwTT cmninc jJjjrci \c n rr-scilt nf clhrrl 
md indimt hncrv lltr Icratl nias cindrtco 
KrrliTattrti drcvlrtatlon irr onnprtnstim 
(blxrwiinccrf iIk* In manN ncTl<lmt' 
ttr nridm vrltlnc of tbr Ivrul into motion 
(larkTJtkm) ami comptrsclon comlNt^ «l<o 
I wddcn vtfT^paco of tlir lioul (clrcTlc’tn 
ftn) and comprcAtiiai ma\ cor\lcl Indirect 
faidmlr falK npon tlir lowrr portin»\ 
erf the Wnl\ ami llw Initlrnks rrMtllinc In a 
d*cuwi-3jd thrust of tl>p Ivrad lossTifd tin 

r u WTilp-hih injiirfrc mas cjn<r a sucl 
l^CCinc Whim! irf thr lioaci in rrlatiim 
to the bod) sdiWi l< projoctrd forss-anl as 
tie Ktt Is first hs-pcToxlrnclrd then flcxrti 
^ a mult of ijn-sr s-arions forces nctintj 
the head, surimrt duinprs mas ocenr 
-doormatkin of live %Vnll irrcTcasc in intro 
®>ida| pmsure mass rmnnnmts of intra 
cwilmts distoitkm of the »Vnll and 
topla ihoariftp of a portion of tin* head 
contents i^ithocit increase in Intracranial 
iheaifnp arxl »rsTTC Incrcass'd in 
ptwrurc sudt as ssith u-ocmd$ bs 
or ihcll fragment*, or a comhirutlon 
** nif of these changes 

Drformatlwi (compression) of the skull if 
sestrre result* In a fracture of 
^ smJL a depretjed or perforated fmctiuc 
occur If tile Iniuring force Is of high 
ssherca* a linear fracture mn) do 
° s'cfodt) 

A sudden iocteasc in hilracranlal prc*surc 
at the time erf the Impact Tnl* may 
, uc fn port to the deformation of the 
and in part to the acccleraUon or do 
Ration of the head. If there i* ertensK-e 
of the tissue. Including scalp ikull 
w br^ the phcnomciKm of increased Intra 
pressure may not Involsas the cranial 
rfnee the caoted cranial casdty stole. 
Or the circumstances of on emen sswiod, 
1 C obtain. In experimental studies 

gto 100 pounds per square inch (450 to 
wWmi^Hg pressure) result* in coocussive 
^ duration of the increase fn 


(sinslitiitcs a region of pressure gradients 
l»rlssr<*n llie CTniilal cavity otkI the spinal 
s iiul llrnlti stem InvoKcmnil Is nwrre pos 
sihle If the cimi'il cavity dyrvamics of llie 
Irrad obtains when thi cnergv of a TTu}or 
hlms is dIssipilesL 

Mass mmirnKmls of the Intracranial con 
Imis also mav occur This has been sIkjwti 
h\ cinephotogrjpliic stndU's to take place 
with imp let injuries Mass movements result 
In femiig «rf tissue's particularly when liroln 
nmi irTei,uljrly nlacml cranial Ixmy stnic 
!un*s ore apposcsL Tliis Is true In the iwlgb- 
iMirlwHid of the frontotemporal fimction and 
the oiilerior and middle fossae Many con- 
Itishms and lacrrnthms of 11)0 brain surface 
osssir in this region resulting from mass 
mm«'mmlv vslih alnilmcnt of the brain 
against iIk* sharp edges of the lesser wing 
n| iIh* sphenoid arxl the irrcgtilar surfaces of 
lltr dnun of the anti'rior fossae 

Distortion of the ikull and the dural icpla 
iTuy occur in croniocrrchral trauma with 
Ik av-v forces acting upon the head with little 
or no vclocilv TIjIs Is particularlv true In 
Injuries to the newborn In the birth canal 
with forces being applied to the head by the 
contraction of the uterus and the resbtance 
of ll»c birth omol Distortion* mav also oc 
CSV in ll)c adult os a result of low velocity 
iMstvy forces. Sudi distortion* tear and bniUe 
the brain the dural sinuses and other intra 
cranial blood vtocU. 

Shearing of a portion of the bead and con- 
tents mav occur without inoreaso in the in- 
tracranial pressure ol the time of impact, as 
illustrated ^ D puncture wound rrude by a 
sharp object 

As a result of these forces, fracture con 
cuxsion, contusion, laceration and hemor 
rhago may occur Contusions and lacerations 
of the brain may occur as a result of mass 
nwements of the brain against rough and 
sharp bony ilnicture*, such as the letter wing 
of the sphenoid and the floors of the anterior 
fossae- lobending of the ikmll at the point of 
the blmv with fracture and depresdoo at 
this ilto- negatfv'o pressures In cfeceleration 
and acceleration injuries due to “cavitation," 
or the distortion of bony and dund proml 
nencei may tear the adjacent brain. 

SmaD hemorrhages mav occur in the path 
of the intmg force oc larger hemorrhages 
may result from tears of larger vessels TTufcro 


hemorrhages in the brain 
rtm Dlst^on, miy remit fa inrrj of coo- 
necHog vefa, ni the jurface of the brato 
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jofCs Ffj tftTT \\ njurcn, thf ton of « phamccid rfcriofcJ Ati edacatkm h 
HkhLfffin tchtrrr he tcm born. He it a produet of the Univenitg of VfcfJ^wn 
and V. offtie State l/n#rmflv CoOr^ of Xfrrffrine, 
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hmctedge tarn anderttandbifi of the mmg faetort tHrofccJ in Ihete (nfarirt. 


In 1OT7 mtT 944)00 persons in the United 
States killed u a result of accideotf. 
Among ibese ncddentaj deaths, head iotuiirs 
piax-eti a promlDeot role Thlrh -ei^t tboos 
ana fi\‘e nuodred deaths were the remit of 
motor \Tbicie accidents. In and about the 
borne 27000 Ihes xx'ere lort os a rerult of 
in|nriei. DeotI» caused b) lodnstrj num- 
bered 14,500 while public accJdents other 
than im-rfs-ing motor xehkies took 

about KS,^ IhTS In fudKidualj under the 
age of tvrcnty-cme x-cars, accidenti xxrre an 
i^ortiLQt cause of death. For the entire pop- 
oiatkni, lbe> 'me the fourth most 
cause. Manx accidents toxtihlng be^ to* 
tofc, occur la «kI 

Slrf fall* ilw" ‘•'P^ °® la&ten nod from 
Pact 15® 


porohm. AmooR the adult populatftah ho^ 
and x-ehicular accident ore often associated 
with the coasuTDptioQ of alcobolkr bexeragea. 
caielesines* and fatigue 

Mechanism of lojor) For a pxd itnoer 
standing of the medumism of ^ bead in- 
fury the importaDce of the rtructural char 
acteristics of the skull and cootenti must be 
recognized. The dcuB is a spheroid 
tore containing semilfqofd cooteots—oc*®, 
blood and cerebrospioal fluid. In 
the cnmlospina} fonrtkHi presents an aveo^ 
for met sxu e gradients to ocettr betoeeo ty 
head cjrvitj a^ the spinal ctmaL The 
wix-fty" feature of ^ head max be ^ 
turbed bj certain tjpes of trauma- In other 
Instances, severe injuries maj depend up® 
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Ibc clincil dwimcfcrlstlci of tlir IhwI 

Crnnkxwbral Inlttrion nvi> Ik* ciu»nl !>) 
direct forccJ uctinR upon lltc hen«l sirch 
a mm-iaR ^'btcct tlriUnR tin Iwnil IrKlIroct 
lorc« ma> alw act upon tin licad wlvcn 
a mm-inp 1 kxI> contacts a ruminminR or 
slower mmlnR ol)foct a rcinlt of (Hrrct 
and irKlJroct fnra'^ the lirad mi) imdrrpo 
accdcratlnn dccilcmtion or comprnUon 
(inbcTKlhit’oflhcjlull) In mnnj accldcnti, 
the pidden irllinR of the lu*ad fnln mnlfnn 

(actrlcralfon) and compression cocxMi oIs<» 

a ludden iloppagc of tin* iK'ad (decriem 
tfoo) and compmsion ma\ otcxlst Iixllrect 
forca inefude fall* upon IIk* lower porthnis 
of the bt^j and the Imttods rcsultlnR In a 
dowTjward thntil of the l>eod toward IIm 
spbe \\'hlp-lash Infnrie* ma\ catisc a stid 
dai bgginR bchlrKl of the l>ead In relation 
to the bod) which Is profocted forwanl as 
the ned Ii fint hvTxrextcndfd then flesed 
A» a rcjult of lli«c \Tirious forces actlnR 
opoo the head \-arfo»t$ changes ma\ occur 
-deformation of the skull Irjcrcase In Intra 
cranial prwsurc- mass m<ntmcnts of Intra 
crania] contents distortion of the skidl oix) 
dnral septa shearlnp of a portion of the IkmU 
and cortenU, without Increaac In Inlracmnia! 
press mv - ihcarinR and sesw Increased Irw 
truraaiai prcssuiv, fucli os with ww»nda Ij> 
huDct or shell frapnents or a combination 
of two or more of iIktc changes 
Deformation (compression) of the ilajH If 
sofflclenth tcs-crc results In a fracture of 
the skulk A depressed or perforated fractiirc 
tna^ occoT if the Inluring force Is of high 
sdocity whereas a linear fracture ma) bo 
oosed bs a blow of lesser srlocll) 

A sudden ir>creasc In Inlmcronlal rnxssure 
fKcun at the time of the Impact Tnli mo> 
^ doe In imrt to the deformation of iIh? 
“uD tad In port to the accclcrallon or de- 
of the head If there Is cxtcnslw 
of the Uinic, Including scalp skull 
•od brain, the phenomerKin of Increased Intm 
pressure may not Involw the cranial 
since the cJosod cranial cavlt) stalo, 
™dcr the circumstances of an open wound, 
not then obtain. In csqxa-Imcntal itudica 
VXt pounds i»r square inch (450 to 
^WOtom. Hg presfuro) results In concusiivo 
The time duration of the focrcaso In 
“J^cranial pressure is directly proportional 
to the effects upon the brain The records 
*®8Se»t positive and rtcgatlve phases of prei 
^ with elevations at the origin of the blow 
™ Jicgative nrenurw at an area opposilo 
^region of ti>o blow In this connection It 
®®7 be noted that the cranJosplnal Junction 


conslitolrs a rrglmi of prcsstirc gradients 
lirtween the cmtilal cn\Il> nnd the spinal 
cniial Ilrnln stem hivohnncnl Is more pos 
kihle If (Ik cliwesl cnWl) d}-namla of the 
Iread olRnlns when IIh- energ) of a major 
blim h disslpatcsL 

Mass rmnrmenls of iIk* Intracranial con 
tents oUo tnns riccirr Tills has been sliosvn 
b) cItu*pliotngraphlc studies to take place 
w1lli Impact Injuries Moss mmeinenli result 
In tearing nf tissues partlcnlarl) wlicn liraln 
arxl Irrrgiilarl) placnl cranial l»on> slnic 
times are appostsl Tills Is tnie in the neigh- 
iKirhfMKl nf the fronlutemporal jimetkm ond 
the anterior ami middle fossae Man) con- 
tusions and bciTallons of llie brain sirrface 
occur In tills region rcsullfng from mass 
mmemeuts with aliutmcnt of the brain 
against the slurp oslges of the lesser wing 
of the splienokl nnd ll« Irregular surfaces of 
the Unors of the anterior fossae 

Distortion nl tin* skul) nnd the dural septa 
ma) occur in cranloccrdmil traimu with 
boas') forces acting upon tlic licad with Kltlc 
or no s-clndt) Tlib Is particular!) true In 
Injuries to tl>c ness bom in the birth canal 
with forces lioing applied to the head b) the 
contraction of iIh* uterus ond the resistance 
of tlic lilrili cnnal Distortions mas also oc 
CMC in the adult os a result of low s'clodt) 
hcn\-v forces Such distortions tear and bruise 
the brain the dural sinuses and other intra 
cranbl blood s'csscls. 

Sliearing of a portion of the head and con- 
tents may occur without increase In the In- 
tnicronlal prcssime at the time of Impact, as 
Illustrated Ii) a puncture wound made b\ a 
sharp object 

As a result of tlioso forces, fracture con- 
aission, cwitnslon, laceration and hemor 
rlmgc ma) occur Contusions nnd laccratioas 
of tlic brain may occur as a result of mass 
mos'cmcnts of tlM} brain against rough and 
thorp bon> structures such as the lesser wing 
of the sphenoid and the floors of the anterior 
fossae- InbendIng of the slmll at the point of 
Ibc bknv with fracture and depression at 
this site negnth-o pressures In accelemtion 
nod acceleration Injuries doe to “captation," 
or the dbtortlon or bony ond dural prom! 
nenccs may tear the adjacent brain. 

Small hemorrhages ma\ occur In the path 
of tho Injuring force or larger hemorrhages 
may result from tears of larger \Tiieli. There 
may !>e pressure gradients between the era 
nial cavity proper and tho craniospinal June 
Hon, thus causing homorrhagm In the brain 
stem. Distortions may result in tenii of con- 
necting veins on the surface of the brain. 
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Fievrt 1. Deep rnrhnto o of the left Ertnto- 
tBmp<nl reglan with petechttl bnumili igei cor 
Tocmdliig the cree of CTKTtnrion. If the petisit for 
vlre* for aevenl dayi, Rich en er« wQl KtfteQ tad 
become tnftrcted tad may ittalitute cn intrtcerefarml 
bematOEnt with (evere tatat kw. 


With fracturea of the sknll there may be 
tean of the dural lining with hemonbagei 
due to laceratloD of the meningeal veneli. 
Subdural hemorrhage* and tntracerebial 
bemarrhage* may talce place bv the mechani 
cal disruptioo of vein*. Laceration of the 
arachnoid and of the brain may occur The 
effect of fudden compresskm of ffio chert 
upon intraoanlal rtracture* is not well iro- 
(jOTtood. Indirect involvonent of the brain 
by fuch force* may be produced when the 
chert is roddenly decelerated by a fteerfng 


The terms concwirlon exmtu 
rion aid IjccnUton of tie brain ihonfd not 
bo med in . numnor to lugg^ 

^Uon and tho desr« of Kverity of 


Ftgun S In the cscat atctkn of the bnls abow, 
CQDipieaElaD of the ni>pcr hmln Cem by a Wt-dded 
tinea] bemittlaQ li noted. Bekrw mailed iwdUnf of 
the centnuD ovale on the left dde li aem. Such mH- 
fatg (f the white mitts crlesdi aD the way tots the 
brain tfem. 

injury Concu«km U defined as a post trau- 
matic state due to an InvolvemeDt ^ the ui>- 
per brain stem center*, rerulting in nneou- 
fdousneri sWth low polie rate and a cold 
clammy associated with a ibodtHko 

stale. Contusions (Figs 1 and 2) and laceia 
dODs of the brain may accompany enneas- 
slon, but not necetsarily Lacerations and 
contusions may occur without associated in- 
volvement of brain stem centen c ansing a 
concussion. 

Increased intracranial presrofe and edema 
of the brain in acute head Injury are im- 
portant pathologic entitie*. Increased intra- 
cranial pressure may result from edema and 
swelling of the brain (Fig. 3) bem arrhage 
into the Intracranial contents and increased 
inhmcraiilal blood volrane doe to trauma. It 
Is a g r eed that hemorrhage Into the Intra 
cranial cantents causes Increased intracran^ 
pre tsm e Tbti 1* due to an actual increas e « 
the volume of intracranial contents ciuot 
by the escape of blood, particularly Into the 
fubarachnold space. Blood In the subdural 
and subarachnoid spaces on the brain rrr 
fece may result in a high osmotic pressure 
and consequently may attract a coHecd^ 
of tissue fluids and cerebrospinal fluid in tto 
area of the bleeding. In the fubaradm^ 
space, actual increase in the amount erfflw 
may occur because of the j osmotic ^ 
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rrojOTO erf iho ccrcbnKpJnal fluid Tni\» 
matte couUnlons of Uic liraln Wooel^ extra 
vtsalionJ, null Uirombl and arcat of no 
CToiii ma) caujc edema. Collections of fluid 
ind rx-cUlnR In tUcic areas of lean and 
bruises arc shnflar to edema nlwul a trail 
matte lesion cUcsibero In the IkxIj 

The presence of edema uillKnil on appre 
ebUe amount of hleesUng Into the tissue* Is 
difficult to explain \tnn> \Tar* ago, siiko- 
motor parnhii* of ccrclimi \nscli h> iho 
trauma, with tubsequent \cnmts stasis Iknd 
ttstoo oitcrJoggfnR due to Incrravcd pcrmc- 
tbilit) of the capillaries uas tlwuphl to bo 
a cause for the brain sx\*clllng, Recent!) 
the same opinion has been restated li) ncuro- 
palbokfgistf. 

Other cxplanallotts of liscreased Intmcra 
Dial pressure *ro increased actUHt) of the 
cbonid plexxa due to Irritation and illmub 
ttoD by tbe bjur) resulting In increased 
cq-cbmsplnal fliild formation a Icns-crlng of 
the rate of absorption of the cerebrospinal 
fluid doe to setKws stasis ssith \-cnoui pro*- 
sore delated w-cll obo\e llial of the ccrclrro- 
iptnal flaid. IiKTcosed protein content In the 
cwebrospbal fluid due to blood retards lU 
ibscrpHoa aiid, since blood) ccrchrosplnol 
fluid b qoite common In head Injury in 
owtied In tra cranial pressure ma) Ih^ be 
dne In port to a dcfidenl ahtorpllon of tho 
crrebrospinal fluIcL 

That edema and su*dltng of the brain oc- 
cur fa unqucsllooed. That tnls con take place 
In the absence of largo mass lesions in the 
oaoial easily Is also uxrfl lubstantlatccL Fig 
ore 4 iboscs a cootuskm of tho left temporo- 



, 4. Left t emptjufiooU l confairfoo iom 

« tbe )eft heodnheiQ. Note cfafuUte lyru 
from left to rtgm over tbo ewpoj ctDoeani 
^ wmociiiegea to the bnin fiein doe to in 

hernlettwi. Note the ventriculMT shift ftwi 
^to to tho theence of t ttiw* Lffcm , 


parietal region of tbo brain associated with 
markcrl edema on the affected sido with ac- 
lual herniation of Uic cingulate gyms across 
the mldllnc Swelling and edema of the brain 
ma) also result In tentorial herniation of the 
uncus and brain stem os uell as iKrmlalion 
of (ho medulla and ccrcbollor tonsils Into 
tlic foramen magnum. Swelling of tho sshllc 
matter under a moss lesion may extend into 
(ho brain stem. 

Clinical Manifcftatlons. The dlnlcal monl 
festatkms of ocuto head injuries depend 
main!) upon the degree of involvement of 
(Ih? brain The gravlt) Is Indicated, In part, 
b) the length of unconsdousness foUmsttng 
trauma. It should be pointed out, however 
that a certain number of opparentl) serious 
open woumls of the cranial caWly may be 
uiuusodated uith initial unconsdousness or 
mo) bo associated with a very short period 
of unconsdousness. On tho oth«- hand, man) 
dosed Injurici of tlw bead ma) bo asxodalcd 
\rlt]j mere derangement of the consdou* 
stale for many cla)x 

Tho older dasrlflcatlons of patient* Nvith 
head InJuT) have emphasized tlw terms con 
cussion contusion and laceration tho fir^t 
named r epre s enting a usually mdd In/uiy 
the last tMt) Indicating Injur) of a more se 
vcrc grade Recent evidence indicates that 
some patients with brain laceration ma> not 
havo on Initial unconscious state, whereas 
others with no loccration or contoiions ma) 
have 0 fata! outcome with only a lo-caDed 
concussivo effect and little evidence of mi 
croscoplc damage to the nervous f)Ttem 
Consequent)) a present-day classification of 
head ftijur)’ rccofflilzei the fact that patients 
who have Initial unconsdousness following 
the trauma hav-e brain stem Inv-oh-emenl 
How^-ct iJatient* without Initial uncon 
sdousnas may have extensivo brain damage 
without involvement of tho brain stem Po 
Uents with brain stem syndromes present 
post-traumatic uncoosdousnea, their pulse 
is slow and tho pollor of thefr skin suggests 
a sliocUiko state. Tho brain stem dysfunction 
may bo of varying intensity Involving both 
reversible and irrev nil ble states The re- 
verilble state may result In complete re- 
covery Head Injuries without a brain stem 
syndrome are common. Open wounds erf tbe 
head without Initial unconsdousness are ex 
ample*. The utilization of energy resulting 
fn the open wotind leaves Uttlo or no energy 
to Involve the brain stem centers 
Another group consists of patients having 
a combination of a brain stem syndrome with 
a severe wound of the nervous system. It 
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TaMc I fuamcT^ vf P«lh»lo(k C«Mfi(toni b* Acnlt 
CTntiocfTtbrmt Trmttmm 

W/ 

CwtiKiaa 

Laecntkn 

Hmutom* 
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B e pec wed 
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Pen c e a ttin 
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Eckma tod L wc aa ed tetracranUl prrmcre 
Subdural accunrolaiioo of c p e br o aptnal fluid 
Hemorrbafc 
Cpldural 
Subdural 
Aculc 
Subvculc 
ChroQK 

Subaracbnold — fcicaltred, fcocraltzcd 
lotraparcDcbrmaioto 
Petechial 

hi tali'. 

BImJ w tvtbupnti Jbid m if kan 

tun* pm* 

Car 

No« 

/t/tntM 

OruooifeLtB 

Mcnlnfim 

GerebritH and coroeal nlcrraocra 
Brain abKcai 
Epldorai 
Subdural 

Intraparcncbvtnatoua 

Pncunwcepliaha 
SpurkMi otcc m yxre l e 
As^ci*ifi ifrarui tltrmha* 

Frncrem 

BfjbKb>irk* 

Chert Wiina 

i^b^BBmal iniuilM 


jIjooH *1*0 be pointed mU that in the coune 
ci time a patient tvho may begin with no 
d brain stem dyafuoction rosy 
llinwgii edema of the bruin or intnicraDlat 
UjOTtage develop cvidcoccj of tovdve- 
nent ta tSiJ region. Tb«o lecontUry nuurf 
W,aoo3 of brain item dcrengemont iro of 
quilt common in ht*d fa|ny )f >re 
,ru to uio *o tem concuaion, It ihould bt 
M porttraom.llo unconidotunc» 
SSng im^ot, dut to fte'rt'o?;' 
STdOTOg^t of Iho upper 
<?^«rioo n«y ocotir with or without brata 
^^orTctrotioo. or with or wfOtoot . 
doJl fractnre «nJ vice vtna. 


Tlic clinkul manlfestetions of head Injorj 
ma\ be grouped ai states of conseknont 
OD^ their alteratioDS, changer tn the 
functions, headaches, dirrinco, \Tmfiint 
the netirulogic status of the patimt. comil- 
sions, the cerebrospinal fluid findings and de 
associated lofuries clscsvhetc in the bo<K 

Siafei of fontnoumcti and thar aUrrs- 
tfo?u A normal state of consckmoiess b i 
favorable sign in the i>atlent with in acoir 
bead injury This state U a cootraiodkaUco 
for anv operative intenTotioo escept in pa- 
tients baviog defects of the stull such « 
open wounds, P i oge s sive return of coo> 
tdousness is also a favTuable sign and b tl- 
iTKttt ulwavs a contraindlcatioo fnr suiglcil 
treatment On the other band, progresrf\t 
drowsiness and periodi of consdoumess si- 
trmoting with periods of drowsinen and da 
orientation maj signify that a d>Tiamic le- 
skm exists Decessitating surgical btrsvaitko. 
A lucid or consdotii interval fcilowed 1^ 
drowsiness ai>d semlconsdouiness or onctn- 
sdeusnost Is an important s)’ndrt)mc, often, 
but not aJwTi>'s, rignl/j-ing on fatracranw 
mass lesfoTL At time*, locsillied ” 
bruising and oontuslcffa of the brsin 
swelling of the tissue porticularl) over toe 
com-cslty of the bemisimere. mav be 
at«J wlti) thb s>’ndror>e Sornetiine* loD^ 
tng simple lumt« puncture the potient* w 
hirbcd conscious stale ma> rctnm to normiL 
XJId^e menincect} beniorrhage subdnrsi 
bemorrhjge subdural occurmiUticm of ceie- 
brorplnal flukt, intracCTebral bematoo^ 
turd edema of the brain may bo asso^w 
with a lucid intervaL In a certain 
head injure patients, extreme ditorifmtsti® 
alternating with periods of semkonsdoo*- 
ness and psychotic manifestations are 
In this group an injury In the tempocal ^ 
itmv be present, resnltlng in this 
stale. Area 44, which Is at the fiinctian of 
frontnl and temporal lobes, tru\ be 
In severe crtmlocerpbral trauma, the result 
mass movements of the brain. Unilateral or 
bilateral conturions of this regioo 
ctu Acute psychotic states niuan> tend 
resolve, but personality derangements nwT 
exist for a long time 

In general, patients who lemnin nncoo- 
ccious for many days return to consefousoess 
through a transitional state of semkonsao^ 
ne*j with disorientation and confusku- 
cosJonally the return to notmaky b q 
prompt, Iwt more often it is prolonged 
rotk psychotic roanifestntions assocta 
with head injury ore difficult to CT'al^ P ° 
respect to cause-and-effect relationship- ixy- 
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cJwncntrtrtlc manlfc^tdttoni »rcn sc\Tra1 
mnnthi ur jran after a head Inj 1 lr^ fmin 
»hkh the pallent niadr a 

jatbfactorv ph^^lcnl reci)M r\ nri pr(du1>)> 
not rrblcO to llte Itead InjurA per xc l«it to 
the (npcrienco cjf jtrr»i t>p<m on al>n<»nnal 
prrtraumatk perwnalitv \ nrifper cn-nltu 
tkm iboiild inclmle a earrfnl ctniskleratlnii 
of the patients p^x-dilfllric IwciRnniiKl hh 
abiHt\ to tiJeratt stress and Ids rcacthjns lo 
em'ironmental cAperieners. In some pathnits 
mental detcriorallon follfwlng a se\xTc Ivead 
hifiirv with no Imprmrmenl in ll>r inlillect 
on imdouhtctll) bo oscrfl)cd lo IIr total 
denatatinp cficct of the trauma np<m tlw 
ceatnl nctx-oui Amoup, tlw pattctils 

with this ctois o( hjur> adolciccnli oikI 
etOdren rehabilitate better tlmn do adults 
The latter maj remain In a \‘cgclalh'c slati 
fornTcki or months folhiwing a sesTre bead 
In these pallcnls, the ctmdltlon ap- 
prmn lo be rdil^ lo cortical brain damage 
with cr without a nufor degree of bmta stem 
ln|ur\ 

Amnesia foUowing head InJtiT) fcs quite 
cccimoa. Usual!) the patient remembers 
nrither the aeddent nor acflNltle* lmme<H 
•leb precedfag the accklcnt Sometimes tin* 
*n»cstc state nu) be present In patkriU 
who appear wsmaL Such palienlJ ma) hasr? 
> *hoTt period of post traumatic uncun 
*cl«itnesi or ma) be metvl) dazed for se\ 
enl seconds. Near!) 80 per cent ha\x com 
pirte imneib for ibc experience of the In 
)®y itself and the period fust l»cforc the Im 
pet According to some observxn. pro- 
post-traumallc amnesia Increasrs the 
““hood of post traumatic epUeprs but at 
penmc time suggests that tlw intcnul I*o- 
1*^ trauma and the development of epi 
fa going to be longer 

ftmeiiotu in head injury Vital 
arc fudged In the heart or pulse 
^ respIrtUom, the body temperature 
^ blood prcuure In general, these ma> 
p al tered frwn the norma! at the time of 
and as the results of the Inlury become 
nident ' 

experimental heod Infurj the pulse 
be Increased at ImiMct Vagal rfect 
jpjdv^la) with escape Is frequenUv re- 
lymographlc study of the pulso or 
tkl pressure. Experimentally Uio ini 

of a severe head Inlury fa an In 

tbo pulse rate 

he pulse 
tially As 
mav be- 
1 bound 


m*v injured patient 

full, slow and bounding In 
^^^p'22enMal.a place, the puls< 
less full or 


Ing. If tile patient fallj to Imprmx It ma> 
Diri l>c«»mc slower A piilsc role of 40 to &5 
per minute Is quite common in tlic patient 
with on Qcntc severe bead Infurj Evxmtu 
all) In tlic fatal!) Injured patient the pulso 
mav fuddcnlv Incrrosc In rh)'thm with 
Imvering of tlic omplitude It ma) become 
clcvTitotV lo 120 lo ISO or higher cventuallv 
Iifc<»mlng tlircadv In the patient who Is fail 
Ing Tlicse clmngcs occur In the course of 
ten to Iwxmtv fotir boiin or longer following 
iIk* Injury 

It Iv Interesting to note that occaslonall) a 
lm\ pyilse rate mav be noted without un as- 
sntiated almormaf conscious state A pulse 
mto of 40 to 50 unassociated with otmor 
malltlos of the licart fa seen In some patients 
following I>c3d Injury who arc conscious and 
arc feeling quite vycll A cause for such a 
hrw rate ma) be a period of vngal stimulation 
with rcsultxmt bmd)Tnrtlla. Such bfad)‘car 
dia usual!) dfaoppcan In the course of two 
or throe tlovi In other patients the pulse 
mav I)c withha the range of normal to start 
willi but cA-er a period of seveml da)*s ma) 
show a lowering In rate Such a decrease 
should be careful]) evaluated in conjunction 
with other signs of increase In intraeranfal 
presmre due to o dynamic lesion in the era 
nial cavitv In patients having fatal lesions, 
such a pulse will evcnluall) Increase In role 
ond become thread) A fait, thready pulse 
mav be seen from the beginning and ma) be 
aswjciated with a shocJJIke stale, particu 
larlv if Injuries to other parts of the bod) 
ure also present 

The resplroUcmi ob se rve d In animals with 
experimental bead Injurv ma) be somewhat 
Increased In rate when the blow* are of lub- 
cooeuxsiye force but with a moderate or 
severe head Injur) there fa cessation of res 
plmtions for vnr>ing periods. In moderate 
Injuries following the return of the respfra 
tor) rh)thm, the anlmtTs respirations con- 
tinue at a somewhat slower rote without 
much subsequent change. In more severe 
injuries resptrations may never ret urn or 
If they do the) may be gasping in tj-pe 
eventual!) becoming arrested The animfll 
mav hove apnelc periods ranging from lec- 
ooGS to a minute. 

In the human being, depending uiwn the 
degree of the Injury respirations may be 
normal or variomly altered In a lethal in- 
fury the patient may take gasping brenths. 
In the less serkmilv Injured InHMHnal there 
may be deep itertorotis breathing which 
may become accelerated The hyperpnea may 
be associated with atony of the birochiolar 
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and brorwhlal epithelium with collection* of 
eicretiCHu tn the upper retplratory pauage* 
resulting In typical noisy nyperpnea (pul 
monary edema) In other patients, the rci- 
pirationi may be slow and labored wltii evl 
deoce of difficulty In obtaining a satislhcs 
torv ecchange In some following a normal 
respiratory rhythm there may be a lowering 
of the rate. Under these drcumstancei, the 
pretence of a dynamic lesion may be con- 
sidered likely Bnpld rosplratiocu ossodated 
with a high temperature and uncontdousneu 
hold a poor prognosli Rapid resptmtiortf 
In a consdout patient usually res^t from 
other than Intracranial abnormalities a chest 
lesion may be present 

HvpcrpQea in patients with severe head 
injury is common. Its assodatioo with oh* 
structive collcctloni of tracheobronchial se- 
cretions is also common The reason for this 
collection may be a poor exchange of air tn 
the establiihment of the vlckrus cycle with 
pulmonary edema Improper activity of the 
dilated epithelium of the bronchial tree duo 
to the severity of the tofury or tmproper ac 
tivitv of the muscular Lavers of tu smaller 
bronchiole* resulting In poorer eicxetiOTL 
Tbese abuontialities of the muscolar activlt\ 
and the dilated epithelium mav result from 
a central mechani^ with paralysis of paia 
fjropathctic and s>'mpathetlc Impulses 
Cbeyne-Stokes respiratiou are also seen oc 
ctrionaDv in the bead Injury patient, ol 
though the tlmv gasping respirations ore 
much more common. Cheyne-Stdee* res 
piration* also Indicate a poor prognosis. In 
the experimental animal such hyperpndc 
states with pulmonary edema do not occur 
following severe heaa trauma. 

Resplratorv embarrassment Nvith poor ex 
change may ^ Improved by careful toilet of 
the upper respiratory passages and employ 
ment of a tracheotomy The latter mav ^ 
lifesaving In many patients by preventing 
obstruction. Less effort is requirea to vend 


late the unobstructed longs 

The temperature of die Mtlent ^vttfa an 
acute bead injury may be subnormal or nor 
mal soon after trauma- It iTiay be hJ^er 
fcvoul houn or davs after the accident Par 
ttoJarly if there Is associated Injury else- 
where early suboormal temperature, as a 
part of a shock state may be noted, Assod 
^ with such a low temperature there mav 
be a peculiar yellowish gray discoloration of 
the ifa, the extremities being cjulte cold. 
In many patients with severe head tojurv 

bloi n«v b. .t . iKra.1 kv.1 


In this respect the shock state In the morio. 
cerebral trauma patient Is different from 
shock In the patient having skeletal and 
bodily injury 

In the patient with severe cootuxIotB of 
the brain and with bloody spinal flold, a 
slightly elevated temperature with a winti 
dry skin may continue for several boon and 
ibOT hyperthermia may develop with a ten- 
perahiro of 104 to 107 F., associated with 
nyperpnea, pulmonary edema and a rapid 
pulse rate If such a state Is not attepacd 
with unconsdoiisnett other causes for the 
hyperpnea and the elevated temperature 
sh^a be found In patients \vlth moderately 
severe head Injury the tanperature is de 
valed to 101 to 103 F and It tends to lower 
as the patient shows impr ovetoeoL Dehjdra- 
tlon, absorption and repair pro ce sses and 
infection may cause some increase tn tem- 
perature A mpdi Ic'^ temperature sus- 
tained for many days or weela is unusual. 
Fven though the crtmlocerebral tratuni may 
have initiated some of the ui»w*rd trend cf 
the ternperature, other esmsatfve factea mch 
aa pulroooary genitourinary or meniDgeal 
Infections should be songbt In the course 
of convalescence, a sudden rise of tempera- 
ture should be caiefoUy evaluated, particu 
larly In patients upon whom an operative 
procedure has been pcrfoimed. It may tfg 
nlfy a complicating infection requiring re- 
eiploroticm of tho wound 

In the experimental animal die Wood 


pressure risuaDy iDcreasea folkrwing a cco- 
cusitve blmv In lubconcussive bknvs, them 
may be n drop In p re gsu re resulting fnsn 
vogo^ossophai^gcal stimulation. In the 
fevW^ Injured anlinaL the blood pressure 
after riilDg 100 mm. Hg or more begins to 
fall within seconds. As ^ Initial pretsure Is 
then rcach^ the fall is followed by a tec- 
ondary rise u^ch Is not as high as the Initial 
rise SHU later the vasomotor tone is com- 
pletely lost and the blood pressure falls to 


rero 

Obviously such changes in the hu m a n be 
ing are not seen In the hospital but may oc 
cur ai the time of the injury In the 
gency room, the blood pressure reedlngi or 
most patients with head injury are near vcs 
maL The blood pre**ure Is %veJI sastainw 
oven though the patient may present t)» 
appearance of a shocked state It has bem 
■fiown eiperimentaJly that tn the sertou^ 
intuied animal there Is a central vai&uar 
dilatation with peripbenJ vasocoostrlctioo. 
In the human being, essentially the same 
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diMCCJ pmlwliK UIp place with nrriplK^rol 
\-av)comtridkm multInR In cold llmlrt and 
a pale j-rlkmHih pra\ sweating face 

Occadonallj tlic htood prcwsisrc ma> ri^c 
fa tswxiillon with hicrcadng Intracranial 
prptiure oi producrtl In a nus5l\-c Intm 
cerebral bmaloma. A ahming t>f llic ptilw. 
and rtrpfralhan nu\ occompanN nidi nn in 
crrajc lo tlic hkxxl prtnnirc In Kimc pa 
tienti there ma\ be nn tncrcaw! In blood prc»- 
Hirc and a high 1c\t1 of fjilollc and diatlollc 
pfc isu Trt nu) be lu^talnetl for Knrml dQ^^ 
but bereme normal a< the patient Impnntn 
Mart often the Idood prrs?un readings an. 
Dot of much help In ossci^lng the lc\-cl of the 
tocmise In Kilracranlal prcsrurc. Exeemt for 
the fact that the nrewurc Icxtl records the 
general fonctfoDal competency of the vas 
cnlar mtetn blood pmnrrc readlngi arc of 
mtocr iiclp, 

Hfodornr Headaebe Is a common symp- 
tom In patients with bead trauma As the 
serkwiK Infurcd patient Imprmrs from the 
faltlal mstnrbcd conscious state ho may com 
plain of headacbet. In oOktt histancei head 
•cho may be the result of an Increase In 
latracnuiial pressure in patients uiUiout 
tnumaUc ODCDnscIousTKss, In stlTI others It Is 
wn following minor bead injuries unasso- 
efaied with unconsciousness at the lime of 
bnpact These patients ocx'cTihelcts, com- 
plain bitterly <rf headaches wiiich In the 
nafa are caused neither by Intracranial 
“eedfog nor increased intracranial pre ssur e. 

The headaches arc usually gcnerollicd, 
but thw may be localized to one or the 
odiCT sloe of the bead and arc frequentiv 
located In ibe xicinlt) of senip bccratkmi 
^ bndsei Some patients may bax'e head 
only u-hen In the upright position 
ortrf upon getting up and about from bed 
"Hiese hMdadies dlsapi>ear when the patient 
bfa the recumbent or semi-Fowlers port 
It has been postulated that such head 
may be due lo geDcndizcd hypoten- 
with traction upon the intracranial 
tlood vessels. 

The mechanism of headache in the patient 
bead Injury may be related to sex-eral 
fl*cent information ruggerti that 
o^dacbe U usually due to changes In the 
o*» d ves sel tone and caliber of intracranial 
c:^CTiniaJ vcstcli. The vessels at the 
of the brain and those of eitracerebral 
^^ettuta may become dilated or constricted, 
resulting from dural vessel InvolvemeDt 
possible. Abnormalltlei of tone In the 
'’****1 xrallj may result from both 
^nd hypothalamic disturbances. 
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Snell a central Involvement mav influcj cc 
bimxl \TSseU not only of iIkj hcaci and scalp 
Init also of other parts of tlic body such as 
tin* f^stric or Intestinal mucosa. Tlic latter 
may lie axsodatwl wllli ulceration erosion of 
xcsnls and gastrointestinal bemorrhage. In 
the gaxlric mucosa ludi on influence Is 
prniHibK tlinxigli xusosirasm and hchcmla 
folluwctl by croskm of llie lining. 

Traction upon the larger xxssels at the 
base of the brain may dcx'clop from abnor 
ma! cerebrospinal fluid liydrTOynamlcs rc- 
btcrl lo llw presence of blood in the sub- 
arachnoid space. In patients who obxiously 
haw no cereb r ospinal fluid hypertension and 
yet complain of headaches, traction on the 
larger blood xtsscIs of the circle of Willis 
may bo a factor particularly with change of 
llio position of tno patients head. An im- 
portant cause for headaches in the post 
traumatic patient inxmlxTS an associated in 
Jury to rre^ structures, including musdes, 
ligaments and the cerx'ical nerxTS Saice 
manx deceleration and acceleration Injuries 
result in traction of the head awa\ from the 
neck and compresskm of the beoa toxvord it 
and the trunlC damage to the second and 
third ccTX’icttJ vertebrae with associated in 
x-olx-emcnt of musdes and omts rray result 
in head arnl neci. pain. Partlculariy in In- 
juries of tbe seeood cenicnl area, painful 
conditions in the back of tbe bead and neck 
on one or both sides may result nnd ex*«itu 
oily generalized headaches may develop. 
Hunter and Mayfield haw shown that there 
is extenrtvo distribution of pain in the scalp 
from tbe cervical plexuses xvith invoK-ement 
of irervcs In tbe upper cervical regioTL Neu- 
ral and muscular Invoivcinent at the cranio- 
cervical junction may cause abnormalities of 
Iteod positioning with inltiatioo of a vidous 
cycle which eventuates In diffuse headache 

When In tbe less seriously Injured Indi- 
vidual there fa history of migraine or perl 
cjdlc headaches prior to the head Injury the 
patient may complain that tbe b^daches 
following the Injury are aggravated. As to 
whether or not these complaints can be 
ascribed to a neurosis or a fustSable syrndrome 
fa a question In a few Instances patients 
have complained that migraine states which 
hove been quiescent for three or four years 
have been reactivated following a head in- 
jury It is difficult to evaluate such a rela 
tkmshlp. The head Injury in such patients 
probably fa a predpltating factor Other 
stresses Involving psynblc Infnry inch as a 
divorce or fl nanrfal loss, may ha\T tbe same 
effect 
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Headache! observed In the po*t-tnmn»atIc 
tyndrome patienti are noted uiviaDy to im- 
prove In Q period of three \vceki to three or 
four months Occasionally a patient cootln 
ncj to complain, but often this li found to 
Involve compensation facton There patienti 
continue to benefit financially oi long as 
their complaints are validated Dlizioess 
usually disappean before the attada otf 
headache suwde. Occasionally headaches 
are absent from the beginning while 
dlzzv attacks predominate. In some, the at 
tacks of dizziness are completely absent In 
general, complaints of Intermittent headache 
and diirincsi fiivor on mganic cause, while 
persistent headache or dloJness Nvhich liever 
disappears completely suggests the presence 
of a nemosls or malingering 

It is interesting to note that often seriouilv 
Injured individuals have no port traumatic 
headaches Others with a very mild head In 
jury have severe comnlalnU About 80 per 
Cent of patients with all types of head Injury 
complain of headaches In boxers, persisteol 
poet traumatic headaches ainl vertigo fol 
loxvlsg knod>dovvDS and knockouts arc quite 
Infrequent 

Dhainess DtadnctJ Is a common complaint 
during the convalescent perfexi When the 
e;xtrcme}y 111 individual recovon, attacks of 
dizziness ore not quite os common as In po 
tientj with lot* le^-ere ouaiooer e br a l trauma. 
Monv patients with a minor head injury 
witii Of without an initial period of ancon- 
sdousnesi at the time of Impact may have 
residual dlEdtiesi Txvo ty^ are noted 
Erst the vertiginous type, or on actual feel 
fng of rotation or wldrUng of the body or 
surrounding objects. Is eipwienced and, sec 
end, dddtn^ with a feeling of unsteadiness 
and U^theadedness xvhlch Is unassociated 
with feelings of whirling or vertigo A 
change in position frequently Initiates iho 
diziiDess. In the vertiginoos type, certain 
positions of the head and tbo olrection of 
gpTji mav result In s>mptams. The patient 
becomes giddy mav feel nauseated a:^ mnv 
vomit Patients learn to refrain from the un- 
desirable posturing of their body and their 


eyes. 

Changing the body porttioo, such as frotn 
a supine to a standing positiou. or vice versa, 
or bending forward, may result in a feeling 
of losing balance and meeting the floor 
Xiony patients learn to move nw dellber 
ateW in order to prevent the feeUog of gid 
dlneis. If the patient Is not caichi be may 
be felled by the attack- Patients frequmtijr 
Identify thdr spcDs by the term T^lackout 


but on questioning admit that unconscious, 
ness does not accompany their ipelh. The 
giddiness or vertiginous attacks tend to dis- 
appear over a period of revenil weeks ot a 
few months Tdc attacks first become less 
frequent and tho patients feel quite weD 
between attacks 

The cause for diitincsi is not cntnpletdv 
underrtood Vertiginous attacks are due to 
on involvement of the vestibular nerves, the 
labyrinths peripherally or their central coo- 
Dcctions in the brain item. Occaslotmll) true 
xertigo xvill occur Oi n temporal lobe Irri 
tative phenomenon Although giddy at 
tacks may he duo to an favolvement the 
cerebrum, no definite area has been related 
to their production. The disturbance in the 
peripberaJ balancing mechanism seems a 
more likely came. 

The combination of headaches and did- 
ness as port-tiaumatic seqnclae particoUrfy 
in minor head Injuries, Is Imown to both the 
physician and the layman. The protmclkn 
of such complaints may bo doe In part to 
functional facion, but that they have an or 
gonlc basis in t^ early cases Is usque*- 
booed In part, these complaints are on u 
organic level, but psych on eurotic taflaeuca 
alter lengthen or rclnforee these sequelae 

The study of the lobyrinthian medonlBn 
In patients with bead injury has not been 
fruitful Those who compkiln of giddiness 
have shown no unusual degree of ahnor 
mailt) of the labyrtnthian structures, 

Ing possibl) for soroe decrease In the 
reaction to stimulL In patients who have te- 
vero vertigo, caloric tests have shown tone 
impairment of the labyrinth function in as 
sodation with nerve deafness. Many of the 
latter group also complain of tinnitus, usu- 
ally on the one side. A ringing in the ear 
may be associated with a history of hleedmg 
from one or both ears. 

Vomiting Vomiting is frequently associ- 
ated with craniocerebral trauma. In a Urge 
series of patients having bead injuries, tt oc- 
curred in about 20 to 30 per cent of the po* 
bents. In the patient with a minor head tw 
jury nausea and vomiting may be tbo result 
of a reflex stimulation of the \-agogfa*s»> 
pharyngeal system In some tndividuah^ it 
nray be due to the activation of 
throu^ the presence of swallowed bfo d m 
the stomach In the more seriously in ju^ 
patient, nausea and vomiting may dexeJop 
with recovery from on unconsckxa 
Sometimes vomiting and nausea arc 
ated with chantting of the porttion of 
patient When this occurs vestlbnlar dam- 
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mtclrar pnd pcriplwTnl InN-olmmut 
0^ \hc vt^llbiilar ma> Itt* llic cnitM* 

Urojft) N-omUhiR Is a m-mlfcstnlkni 

b tbc Jrti irtioirtts Injures) indU-kltul In 
ibe profomdlv Inhiml palimt ft docs mrt 
oemr as frcqiKmlK The \sjmiHts Is iistia11> 
bJod) or CDffcc-pnnitKl color cIiIkt from 
the presence of iw-allmml )j1(xx 1 from 
traoma tn the ora) cadi) or fn«n jwstric 
bJrrdInp from on nlxlomfnnl Injur) In some 
irtsLmcrt somitlnR >na) l>c tlic rrsidl <rf l»\ 
prtblimk: alwwnnallUcs prodtidnft oleem 
tion tjxl hcmorrhaRc of IIk* Rnslrlc miKWi 
Bfctinc of the possilitllt) of aspimthm of 
the romUin, tlic maruiRcmcnt paUmtf 
xilh head tnjuTs ma) iTr|ulrr titc w-nsldng 
out of the jlcxnadj soon after admi'skm to 
the bospluL \nmlHnR, nlonp ssHtli dchstfra 
tba ti^ Bukl tmlulancr rru) rcsitlt in 
chemical eJunget IndixUnR hj'pix^hlid'cmla 
tod b\-polal(cmla vshkii dclas or prevent 
rtCTVTI) 

\nrm/oj»/f manf/rsM/Zont fn cranlofrrr' 
ixaf hxfvrin. In acute cmnlocerobrnl injuricTt 
ncwJogk: nvanlfeslalfons im> bo disguised 
h) abDcrmallUcs In die state of conscimu 


DCtt Thus, an accurate csuluatlon of the ra 
tort* ahillt) to cerebrate rwnnall) nli 
diualacnlt) difficultlei of licaring. abnormal 
of the seme of smclL. speech disturb- 
and sensor) ahnormalltlcs mas he im 
pMiIhle Ifoss'cvcr Important condusfonj 
^ be drasm from the neurologic examtna 
Repealed cwnfnallons arc STiluablc 
■no often mandator) MIixk changes in Use 
“^^oteglc status of the patient ma) rignifs 
“^Utilities not suspected prcvlousl) In 
P^enco of csicmis’c Intracranial dam 
^ c ertain abnormalltici tn the sensory 
also become evident as tl»c pattent 
consciousness Thus, visual defects, 
**^ ^utali tles In the po^^c^ of thinking, sen 
poenoinma, and auditory olfactoi) and 
*Pwdi diiturhoncci ma\ become cs’ident 
Q w earl) stages follossing an najte sc 
Injury the osaunfocT Is often Um- 
^ fa hb evaluation by the lack of coopera 
. * die patient tinder these dr^m 

an ctamlnation of the pupils and 
search for bleeding from bexly ori 
tW /-j™ ^ evaluation of groxi aboormalf 
tn. ” function irtay be of value Any 
of tbo pupiu Is noted. In over 90 
" ibe patioitj having Incquallt) of 
of ^ dilated pupil Is on the skle 

leil^ A dilated pupil 
?^y“^cate partial or complete Involvement 
oculcKKrtor nerve. There may be di 
8^*«trabiiinui, or conjugate deviation 




of ll>e rnvs lu one nr the other skle Usunll) 
fn |KitIni« sWth cortical lesions the esrs arc 
tumetl tmvnrsl the Icifoii In those with nu 
dear lesions llie ryes arc lumt?d osstis from 
llie lesion hxamlnatlon of tlie fundi mo) 
shmi llie presence of liemorrlmgcs In tl>c 
aqnetxis or Wtreons humor or In tltc retinas 
Snell hcmonluigrs when present soon after 
Infurs ma) Imllcale local forces acting dl 
recti) im or alxxil the glnlx. In other in 
stances there tnn) lx: cs’Idencc of \cnous 
engorgement diffuse retinal edema blurring 
of llie disks or cltoketl disks 

Nitclial rigidll) ma) Iw prcjcnl partlcn- 
larl) In lliosr patients wlx> arc rcrislant and 
iinenopofatln Its aliscncc docs rwt pre- 
diide the presence of sularnchonld bomor 
rhagL with blood) spinal fluid. There ma) 
be \ur)ing degrees of associated deccrebmte 
rigidit) In some patients wlio arc profosuKl 
1) 111 there ma) be limpness or flaeddity 
ss1th a generalized arcflocla, which Is an 
ominom sign 

Weakness or parolvUs of an crtrcmJt) fa 
cial wcak-ness and the presence of certain 
abnormal reflexes ma) be klcnlificd in the 
unconsdons or semlcmudous patJenL It max 
he cxident that the patient moves one upper 
t'xlrcmltx more frequcntl) than the otlWr 
On stimulation one max notice that one en- 
tire half of the bod) Is par^'zed as com 
pared with the otbCT haJf There ma) be 
facial distortion suggesting o weakness on 
one side of tlx: face. In thb connection the 
presence of o unflatcml comeal reflex loss 
ma) be sICnIfiennL Unilateral comeal reflex 
loss is pTOMbl) duo to the presence of ecu 
tinl or peripheral fadal weakness and con 
sequent!) ma) be signIBcant as a locaJizlng 
finding. The presence of unflatcral or bllat 
cral pyramidal tract signs with confirmator) 
reflexes should be looked for and recordei 


Speech dislurfaonccs may occur in some 
patients with sex-ere brain damage but with 
IlHic or no evidence of brain stem invTilve 
ment Open depressed ikull fractures In the 
left frontoparietal area ma) be associated 
xv'ith motor aphasia and. In some instances, 
with jargem speech An inability to under 
stand sp^on language may be presenL Al 
though largo amoimts of brain ma) have to 
be sacrificed during dfbridement, a rcla 
Ovely good return of function eventuallv oc 
curl ond usually tramnatic aphasia clarfST^^ 
As a patient be^comes more coop>epxf^^^l«vf - 
dencei of sensory aphasia, alex^fi^rapIiU 
and aprojda may be noted. I 
Visual disturbances, particularly involve ^ 
ment of the visual fields, may be notrf In 
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the convalejcent patient, oltbou^ inipected 
by the extent and location of damage tiu 
toined at the time of the acddcnt Homony 
mous hemianoptla with occipital lobo in 
volvement Is occaiionaDy noted. In temporal 
lobe letions due to open depreued alnill 
fractures there may be quadrant defects or 
homonymouj defecti. Some patients who ore 
consdouj on admission to the hospital may 
have a bilateral blindness wWch atsappean 
after several minutes to hours. A history of 
a blow on the oedput may suggest the pos- 
sibility of a contusiooal state with edema of 
the calcarine area bilaterally with resultant 
blindness. We have seen at least four or five 
such patients during the past fifteen years 
In one of these, a residual homonymons de- 
fect was present for several days and eventn 
ally disappeared Persisting unilateral bllrtd 
ness may occur in patients who are only 
briefly unconscious The optic nerve of nor 
mal appearance at the first examination be- 
comes atrophk in two to three >vceki 
Sensory abnormalities of cortical orlglo 
are not common In patients with bead in- 
jury However astereognosia may bo noted. 
Some loss of tactile and vibratory tense on 
one fide of the bod\ as compared with the 
other may be founa Jo some patients with 
extensive parietal damage. In the majority 
of patients light touch and tactile tense ere 
U'cll preserved even though there may bo 
known parietal lobo damage 

Certain neurologic lyndromes have been 
described in patients with head injury in- 
volving specific areas of brain and Intracro 
nlal contents. Among these ore the syndrome 
of the superior kmgitudfnal sinus catatonic 
states the sj^drome of contuskmi and lacwr 
ations of the frontotemporal junction, plegic 
states with pseudobuHw paralytic phenoi^ 
ena, and the brain stem syndrome associ 
ated with temporal lobe and nncol herni 
ations. 


The syndrome of the superior longitudinal 
ftnuJ v?as first described bv Holmes and 
Sargent In patients with tangential fractures 
of me vault near the midline. Paresis of the 
lower limbs and one or both upper limbs 
Avas described The pathologic onatomv wos 
either that of contusiocs of the lower ex 
trcTTjJty area or a compression or thrombosis 
ol the sagittal sinus. We have described four 
CBsca of thU syndrome, which indnded one 
of a porforatta? wmmd of tbo sogHtd ifau. 
,rfth M intdlnnUplK* ^ 

aie, of dopretjrf fartore rf to Inter 
^etal with rigiaity of to Itnvor 

SemiaS^d one of eplduml hematoma 


at the tnldllnc with bilateral pyramidal tract 
signs and triplegia Such abnormalities may 
also occur as a result of brain stem bemii 
Uon through tbo Incdsura 

Catatonic states In persons with head in- 
juries almost always have left frontoparietil 
injuries with aphasia. The association apha- 
sia and catatonia \vas pointed out by ideist, 
who thought that catatonia may bo a pyram- 
idal tract dysfunction. It is felt that a cata- 
tonic attititde suggests a left frontoparietal 
lesion In a right banded tndividoah These 
patients may be cousdoos or teroloonsckjcs. 
Frequently they arc aphaiic and wben a 
Umb is placed in a certain position this pori 
tlon la sustained until fatigue causes the 
Ihnb to bo lowered. 

Contusions and lacerations of the fronto- 
tempoml Junction may be asiodated with 
central fadal sveakness on the opposite side 
and Jad^sonlan seizures of the face and the 
mouti\ on tho one or both sides These may 
become generelixcd seizures. Frontotempo- 
ral junction conhosions are common in seri- 
ous bead Injuries. When there are circnmoral 
twilchlngs associated with iactotmian or 
gcncrall:^ seimres, the possmillty of froth 
totenrooral Junction contusions iWild be 
consi acred 

Plegic states with pseudobulbar panb'tic 
phenomena are common in the more seri- 
ouily injured individuals with extensive 
bruin damage. Bilateral ipaitlcdty evenUi- 
ally disQppearint but associated with wme 
unsteadiness and ataxia. Is seem This may 
result from bilateral pyramidal tract involve- 
ment In the posterior thalamus os bHaterri 
contusions and lacerations of the motor cor 
tex. Associated with thfa condttktn 1* a 
change tn the patients voice to a nasal tone 
as wdl as an oarly inability to swallow nor 
nially Later swaIlo%ving may become nor 
tnnl, but the abnormal psendobulbar speech 
may continne for many years. 

An intracranial mass lesion, such as an ex 
tradurol or subdural hematoma, as wcD a* 
sox-cre swelltng of the brotn may result in * 
brain stem herniation through the tociftna 
or a temporal lobe herniation with the unciB 
extending into the posterior fotsa tluough 
the inefruTB, Thus, the brain stem and 
t*fn cranial nerves particularly the thiru 
crania] nerve, may be compressed. In some 
patients, invob-ement of me third cramw 
nerve, resulting in a dflatod pupfl. h due 
to hemorrhage fr o m the middle mentogw 
artery in the middle cranial fossa. rupU' 
lary ^equality u a result of brain stem enn^ 
prcsslon, bilateral pyTamklal tract sign* ^ 
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dcmrhralc ■lUtudca and rigidities nn mani 
fertJlkiu of temporal IdIk* irr Iffaln itnn 
borjlilkmi With compression of tin brjlii 
ttrm tltr \xivU altotit lire >tnictiirr ma> l>o- 
ftiDC cnmpitswl \eith resultant ceaigcstioii 
iud hdKrmla Ilcmorrhnges In tin upper 
briln rtetn ma> occur In diapcdtsii Such 
bemorrHagrt occur In pnlionis \\ill> fatal 
lubdnnd nr»d qiidural Ircmalnmas IhiI it 
should be pointcel mit llunt limilar lesions 
ibo nu\ occur as a nsidl rrf tlu InitI d im 
pad An fnitial impact residling in brain 
stem bemerrrhage ma) cause death Nsdlhin a 
matter of a few minutes lu wneral iHiun 
Diagnosis of Uds condilkm is made l») 
the olscrsatlon «>f almonnalitles of i!k? pt» 
pfKbod) tone the tfflexes and (Iclcriorallon 
of the conscious stale Its rTiamge*mcnt in 
most tastaiKTS coruists in resnos-al of iIk* ini 
thl cause of Use bcmlathm. An cpfdirml 
mbdoral or fntracisclrral Iscirutoma slunild 
ihmforc be rcriKn-ctl with dispjtdu Prompt 
turgical treatment ma\ Ik* Ufesasing. On 
the iiher hand if the lcmp<»ral kibe or brain 
>tnn hcmfaUon has been prctenl for too long 
1 tinw on Irnrv'cnfhlc state tnaj Iw prcient 
Soto of these paticnlj maj pcasibl) he 
helped bj temporal lobe cacisfon with see 
liw of the iDdsunl liordcr 
IlCTnlajton of Uk? medulla and ccrcliellar 
hnsfii la acute head lnfur> b uncommon Utt 
occur in conjunction wlUi a portcrior 
ibtta maiih*e bcmonlragc- Sudden stoppage 
« rwpiratkms with heart action conUnuIng 
h the t)-pical clinical result In tlie untreated 
patlenL 

Tbe cranial nerves mav be Injured In era 
“ocercbrtl trauma. The Erst cranial ncrs'cs 
^ Injured In association ssith anterior fossa 
with InjuT) In the ndgliborhood of 
™ CTibrifonn plates Aixmnla ma> result 
improvement In olfactor> function in 
to twelve months If of longer dura 
™n, anosmia usually becomes permanent 
^ anosmic patients the sense of taste is 
^ly weD preserved at least for basic fla 
Von. 

Injtmf- to the optic nerves locally may 
by impact of the fmctrrro and by heDV 
Vaginal sheath of tho nerve- 
•QoHy the blindness b permanent and tbe 
head atrophies. We have seen only one 
^“tanco of bflaferal blindness due to opUc 
injury associated with a fracture ex 
°Ptic foramen on one side. 

d sixth cranial nerves 
In patients with ex 
bemalomaj Tbe sixth 
it the base because of 


fregoenUy injured 
tradural and lubaural 
Mrvg^mav bo Injured i 


diitortton of tho brain at Impact Occasion 
nil) the lliirrl nml fmirtb nerves art alio 
Injured In this manner DIphjpla due to 
mruljiis of one or more ocular muscles Is 
frcqiicntl) tlic mult of Inlmorbllal damage 
Tlilrd nervv paral>ili on one side w'lth con- 
tralateral parol)‘iM of the bod) may suggest 
a mkllmiin Inhin but it Ii also seen in asso- 
ciation with lufxlural and cpkhiral hema 
Imnas in n liasHor location 

rarabiis of ocular nxntrnrcntj ma) occur 
in palkmls with head Injuries complicated 
1?) on artcriosenosB fistula bctssTcn the ca- 
lotldorter) and tlio cavernous sinus Proptods 
of iht c)'HjalI develops often within fort) 
eight hotirs ebemosis occurs and a bruit 
ma) !» heard fwer the globe The Ipsllatcnil 
common carotid artcr) should be protnpU) 
ligated in treating this condition. 

Tlic fifth cranial ncr\c ma) bo Injured in 
its supraorbital and Infraorbital portions b) 
fractures involving the foramina bearing the 
same nanu3 Oct^onaJU tho ganglion and 
tlic entire fifth nerve ore Involved with frac 
lures of the middle fossa. 

The seventh and eighth cranial nervTS are 
Injtircd in transverse fractures of the petroos 
hone. Bleeding from tho car mav occom 
pan) seventh nerve paraljits with longltudi 
iml fractures Invading iIk facial cnom and 
tho middle cor Complete deafrvess with a 
dead labyrinth usually Indicates a tram- 
veno fracturo through the Internal auditor) 
meatus Seventh nerve paral)^^ of the pc 
liphcral t>-pe invoh-es [mralysis of the fore 
head, orbicrJarii ocull and orbiculajis oris 
as well as the platvTma muscles Seventh 
nerve paialyib ma> be duo to injorv of the 
nerve at tbe Ume of impact or it mav result 
from edema and hemorrhage in the fadil 
canal neighborhood. In tho latter Imtance it 
mokes a delayed appcaimncc four to turh-e 
dn>i after the Injury In most of these pa 
Henti penpbend facial paralysis improves 
An occasional patient mtn need a splnoh 
accessory facial or h>'pogbssal-facial anas- 
tomosis to Iraprov-e the tone of tbe facial 
musculature. 

Tho ninth, tenth, eleventh and twelfth 
cranial nerves are injured in penetrating 
wounds of the bead. They are almost never 
Involve in the usual civilian type of head 
mjurlos In one of om patients, tbe third 
fourth, fifth, sixth seventh, ei^rth, ninth, 
tenth, eleventh and twelfth cranial nerves 
were sheared on one sido in a penetratiDg 
wound of the skull base In a civilian patient 
with an occipital fracture, the twelfth cranial 
nerve was fcarod to be ptralyxed on one side 
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tbe cxHTvaJcjcent patient, aJthough rutpected 
by the extent and location of damage nu- 
tained at the time of the accident Homony 
mona hemianopsia with oedpitaJ lobe Id 
volvement is occailonallv noted. In temporal 
lobe letioni due to open depressed skull 
fractures there may be quadrat defects or 
homonymous defects Some patients who are 
conscious on admission to the hospital may 
have a bilateral blindness whtdi aisappean 
after several minutes to hours A historj of 
a blow on the occiput may suggest tho pos- 
sibility of a contusiomil state with edema of 
the calcarine area bilaterally with resultant 
blindness. We have seen at feast four or five 
such patients during tho past fifteen years 
In ono of these a residuaf bomon>Tnouj de- 
fect was present for several days and eventu 
ell> disappeared. Persisting unilateral blirid 
ness may occur in patients who are only 
briefly unconscious. The optic nerve of nor 
mal appearance at the first examination be- 
comes atrophic to two to three weeks. 

Sensory abnormalities of cortical origin 
are not common in patients with head tiv 
Jury Hmvever asteieognoila may be noted. 
Sozae leas of tactile o/rd sezue as 

one side of the body as compared with tbe 
other may be foimci in some patients with 
ertOTufve parietal damage. In the maforfty 
of patients, light tonch and tactile sense are 
mall preserved even though there may 
laKnvn parietal Jobe damage. 

Certain neurologic lyndramet have bean 
described in patients with head infury in 
volving ipociflc areas of brain and Intracra 
nl&l contents. Among these arc tbe s^mdrome 
of tbe superior lon^tudloal sinus cttatoulc 
states tbe svndrome of cootusiotu and lacer 
ations of the frontotem p or a l function, plegic 
states with pseudobulbar paralytic phenol 
ena, and the brain stem syndrome assoef- 
afed with temporal lobe and uncal berni 


at tho midlino \vith bilateral pyramidal tnct 
signs and triplegia. Such abnormalities may 
also occur as a result of brain stem bemis- 
tion through tho indsura. 

Catatonic stoles in persons with bead in- 
furies almost always live left frontoparirtil 
Injuries with epbasda. Tbe axsodatko of apha- 
sia and catatonia was pointed out by 
who thought that catatonia may be a pyrtm* 
Idal troct dysfunction. It is fat that a cata- 
tonic attitude suggests a left frontoparieti] 
lesion In a right handed individual. These 
patieiits may be conscious or semiconsdom. 
Frequently they are aphasic and wben t 
limb Is placed In a certain position this pod 
lion Is sustained until fatigire causes tbe 
IJmb to be Icnvercd 

Contusions and lacerations of the fronti> 
temporal function may be associated with 
central fadal weokness on the opposite side 
and Jacksonian leixunes of the toce and the 
mouth on tho one or both sides. These may 
become genesaliied sdiures. Froototeropo- 
nil junction contusions are conunoo In seri- 
ous bftad Infurres. When there ore dicunwcd 
tivUchlDgi associated \vith jadetoniin tr 
generaftoed teinwsf the pasxibilily of ha>- 
lotcmporal junction contusions should be 
coGSidaesd. 

Plegic states \vJth pseodobolbor pandjtic 
phencstnena are common in tbe more seri- 
ously infiired individuals with ertenslve 
brain damage. Bilateral spastidty cvento- 
oDy dUappearlng, but assorted ^tb some 
unsteadiness and atitria is seen This may 
result from bilateral pyramidal tract invoJve- 
ment In the p o s terior thalamus or bilateral 
coohuions and laceratioas of the motor cor 
tei. Associated \vitjSi this condition h a 
change In the patients voice to a iiasal tooe 
as web as an early inability to s>nillotr nor 
mally Ijjter swallowing may becoc ne w* 
mat l^Jt the abnormal pseudobulbar speech 


atioDS. 

Tbe syndrome of the superior longltDdinaJ 
rfnui ^vaJ first described bv Holmes and 
Sargent In patients with tangential fractures 
of me vault near the midline. Paresis of the 
lower limbs and one or both upper limbs 
was described- The pathologic anatomy was 
either that of contusions of tbe hnver ex 
tremlty area or a compression or thrombosis 
rf tbe HiSlltal •toui We have foar 

cue, rfthb lyndraoe «Ucb Indad^ one 
ot a petfonttat wtnmd of n^Hal Mlnui 
..ifl, m intXmfapboric he^l^ hvo 
ca« d deprased fnet^ of tie Inter 

r^T^b rigl'Jlty of, 

one of .m epkfanJ bematonm 


may continue for many years 

An Intracranial m"** leskm, such as an es 
tradund or subdural bemaloma, as wdl as 
severe swelling of the brain may result in * 
brain stem herniation through tbe Incijuro 
or a temporal Jobe bernlation with tbe unc^ 
eiteodlng into the posterior fosse throtUb 
the incrijum. Thus the brain stem 
tain cranial nerves, particularly the third 
cranial nerve, may bo comprenedL In some 
potieotx involveiTTent of uie third ci»IaJ 
nerve, resulting in a dilated pupU, b doe 
to hemorrhage from tbe middle meningw 
artery in the middle cranial fossa. Pupd 
lary Inequality os a result of brain stem com- 
prettion bilateral pyramidal tract sign* a™ 

N 
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for opmfh-c liilcnTtiUtm 1 plflnrnl ku»>- 
dnrtl ukI fnlracrrtlnul iMTnattmns ma\ U 
cjncfatnl vi-illi fiKfll mH/iiits follfm-ctl l»j 
focal nruTolopfc rlptu 

CV'ctTrliralr it^nUlnp as Xhrs frr 

qomth do from imcnl nr Imilii »lnn hrmi 
ilk5D,nu\ Wtrcatcnl In tomiwal InlKxrtcnn) 

w brtlcT Ufll li> joctlon nf 11)0 trntoriiim 
cmlxtli, fodmlhiR llir IndMiml lK>r«lrf Iti 
(rf the MTiffln cmMlItfon (rf tlvr polUtils 
tai ilw hccatnc IIk* pnJcfJnrr^ air uimUt 
taVen fai aliTKnl rntnilHintl mlijcrts tin* rc- 
nilu hj\T nd Km loo ftlcc^^^fnl Tlir tw 
of Inpcrtonlc jolullraw ami I<mrrinp of llip 
fclncwlal pmsiirr li) lumliar ptioclurc 
ka\T Dot hem partlodail) Ivolpfol 
CfTfhroipirw] pultf finiiinf‘u A lomlur 
puoct urc or a cbtrmnl poncturr If tl»c for 
tJCT b Du( practical Ixraiiw of iho prrsener 
c< iWctal and spinal fraciortn. Is wirrth 
thfle and sliouM K cairlctl mit wlimcviT 
Dpcdnl noalfno uso nf a Ittmliar pJiKlurc Is 
art joggested In most ncunnorgc'om at the 
Pfoent time EarK a himlwr ptinctnrc tna) 
®psd the lT)'iIrod\7>amlc3 In the cranial cas 
wifficfcntlj to Inflncnco also 11)0 signs 
*Bd ssTOptoms of a d)*namlc lesion A hirm 
log f^ural hematoma ina\ Ite assodati's! 

Werinp of the spinal flnkl pressorc 
fTW thosijjfa die patient I mass lesion Is cs 
He ma) caplrc bectiuse the mass 
«*« MTMi not fccopifacetl and cs-aciutcsl 
ponctures ma> be for dlapnintle or 
“®*pcirtic purposes Diagnostic lumbar 
I*®dure* should he done to classlfs llic dc- 
of damage Tlic spinal llukl pressure 
“OjU alsrasi be recorded TIk; blood con 
should lx: noted and this can be done 
by nofang a complete blood cmml of tlx* 
^brosplnal fluid. From prcsioiu stmllcs 
J^espcriences repeated lumbar punc 
may bo said that cerebrospinal fluid 
fa srry bloody to start \\^th ma) 
^ fa about eight to ten da)x Within hs-o 
bloody spinal fluid raa> be 
^U\ tanthochromic In some patients. The 
^^blood ccUs bcmolvze and disappear 
mwe rapidly than do tbo white blood 
■ jZLl about four or five days. 


I Itmibar 


puncture may reveal xanthochro- 


VYYt.. n .r umj lovuu jutiiuiuer 

svlth a white cch count out of pro- 
to the red cwmt fcn the saroo sped 
tr^ white cells In sudi o count 

tnri tl”° . hetween polvmorphonucJears 
vmpbocytet. In general, low spinal 
I»esfure does not rule out the posiibll 
rf * massive lesion in the cranim cavil) 
most d)mamlc lesions In the era 


rthi easels arc associated with fnirl) high 
ctTphrospinal fluid presstires o\cr 250 to 
TOO mm «>f ssTitcT Also blood) cerebrospinal 
lliifd Is oftm associated uIiIj elevated pro- 
sure 

Il)'potmslon nf tlx? cerclnospinal fluid oc- 
turs fltitl Is oftm a grasc sign A serlousl) 
III pjtirut liaving n cerelrrosplnfll fluid prci- 
jmrr of 75 mm or less ma) lx* In an ex 
Irrmrls po<»r condition Low ctTcbrospinal 
fluid pressure jit li)'po(cnslon ma) Imllcatc 
n poor prognfxls Lmvis of Introcmnlal pres- 
sure during anestliesla hast! Ixxm studied b) 
ll)der hvans and otliers and higli les-ds of 
tmlifospljial flnkl pressure were notcsl dur 
tng Micb recordings It Ivas been suggested 
that Incrrasesl Inlracranlnl pressure per sc Is 
not n dangerous condition. Ilowcs'cr It 
shutihi l*e polntcsl out that Irmln swelling 
ma) l>e pn*smt with or \\ithos»l high ccrc- 
broNphuf fluid pressure In some Instances 
tlx ciTcIxospInal fluid pressure gives an In- 
dex of tlx* degree of Ixain sssTfllng. In other 
Instances Ixxxiusc of tlw presence of h)dro- 
d)Tuunic olmormalltlcs tlw krvcl frf cerebro- 
spinal fluid pressure ma) not be high es-en 
llimigh the edema f>f tlx? brafn Is present 
either hanlU or gcTxnallv 

The use of linnbar puncture for them 
peutic purposes slxjuld 1)C IndlddualtiedL 
An occasional ease of wcabiess of one ride 
of tlx? bod) or aphasia may dear up after a 
lumbar psmdmx* Its »ise as a means of re- 
mosing idnnd In tlx? spinal fluid to los\‘CT tho 
Incidence of nla aracfinoldltis is held to be 
iinnecrssarv In Qulnps) sublccti, bloody col 
lections In the stild of tlx? hemispheres have 
been noted In tlx? cranial caWt) even though 
repealed lumbar punctures ha\*o been per 
formed 

Conrom/fniit {njitrief elsewhere in the 
body In the usual high velocity decclcradon 
infurics the possIbllJtv of damage not only 
to the Ixrfld but to other parts of the body Is 
great Associated inluy el5C^\he^e in tho 
body Is often responsible for the morbid 
IH os ^ve^ as tbo fatal outcome In a scries 
ot 154 consecutive head injuries itudfed 
at autopsy in sixteen instances there 
UTU major associated damage which un- 
doubtedly influenced the outcome Chest In- 
juries were present in five patients in two 
vertebral column injuries xvero noted, in 
three, chest and abdominal injuries and In 
four extremity and chest damage. Elxtremlty 
injnries alooo were present in six patients. 
Particularly in the unconsdons patient, con- 
sldoration must be given to the possibllJty of 
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Id ajsodiition with Q fracture through the 
hypogloMal foramen 

It may be iold that abnormal neurologic 
finding! may be of value In localfjdog the 
Icjlon and, depending upon their pattern 
of appearance may Indicate the preicnce 
of a dynamic leifon. Wealcnesj or porn] 
v»lj of one-half the body feen foon after 
an Injury may tlpilfy a laceration of the 
motor region whereas weakncM or pa 
ralyiis of one-half the body developing over 
a period of twenty-four to thirty-ik lioiiri 
may Indicate the presence of a dymunlc Ic 
flon such os a suckIiutlI, epidural or Inlrn 
cerebral hematoma. The Importance of re 
peated rieiirologlc eiamlnatlans cannot be 
overemphaslied Thereby with sound cUnl 
cal jud^ent one may able to detect the 
jurgicol type of lesion The proper evalua 
tion In the changes of the signs and symp- 
toms may indicate the need for emcrgoocy 
intervention wbldi may be lifesaving. 

Com'ultiont In Mtlents \vlth acute head 
Injury convndslvo olsorden are seen In less 
than 10 per cent These Include focal or 
jacktonian, generalized or grand mal. petit 
roal and psyebomotor convulsions Com 
nionly noted are decerebrate rigiditv pot 
terns particularly In patients untb serious 
bead injorie* Less common are generalized 
convulsive selzurea of the graiKl maJ variety 
Least comm on are jackxouiaa manifestations 
which may become genemllred 

Decerebrate spells are seen in the seriously 
Injured Almost al>vays these patients have 
bloody spina] fluids with elevated spinal 
fluid pressures The patient may become 
rigid- At times the rigidity may In^mlvo one- 
hplf of the body and change from one side to 
the other Usually both ^es become rigid 
when the patient is moved or stimulate 
The patient has bilateral pyramidal tract 
signs with Bablasld reflexes present bllater 
ally At tiroes, particularly among the 
younger the Bablnsld ri^ may be contin- 
uous. Nochil rigidity and opisthotoncs may 


be seer, UstuJlj there are no associated con 
vulsive roovements of the body but occa 
rionally decerebrate rigidity may be fol 
knved by a geoeralirca convulsive sefrure 
The patient has a set, rigid jaw and at times 
there may be some foaming at tbe mouth. 
The attacks usually last from a few minutes 
to several hours. Frequently short lasting 
attacks may continue to occur As the pa 
tlent falls, be may be less 
flaedd. DnaBy dcoerebnitt rigfdjly .ttada 
h OK adult man » filiJ outcome. In . 
ndi may not be « Kriouj .nd 


iccovorv often occurs Particularlv Is tid* 
true when the dccerobralc stale h caused 
by a mass lesion ^vhich can be evacuated. 

Decerebrate rigidity may be due to briln 
stem Involvement from the initial Impact c» 
It may result from brain stem ood/ot tempo- 
ral lobo herniation resulting from btiln 
swelling or a largo epidural or subdural col- 
lection. If such subdural or epidural coflec 
tions aro not promptly treated, an frreveal- 
blo state dno to brain stem hernlitioti miy 
occiu- 

Grand mal se lz mes occur less frequenlh 
Occaslcraally they aro seen soon after Injury 
as the pntlCTt recovers consriouiuesi- They 
mav be seen later In the course erf a serious 
bead Injury The spinal fluid b frequentl} 
bloody Tire pressure may bo high. There 
may or may not be a history of Idiopathic 
epilepsy and this shemki bo noted csuWuDy 
In all patients \vtlh gcneralltcd couvaliivt 
sdzuiTs foBmving head trauma. No definite 
localizing signs may bo present, Howmer 
In many Inslances there may bo bDateral 
Babliab signs soon after a generalfcced coo- 
vulsive sefctufc At times generaJfcwd coo- 
vulsfve sctnires occur as a sequel to jacksoo- 
lon seizures or In sonre instances fcJlooiog 
decCT e brato seizures Tbe ottacki may be- 
co 0 se continuous, resulting In itatni epfkptl- 
cus This Is not commonly seen In hrad bv 
jniy potienls since such indlvlduah aif 
caei^etically treated early Patients of the 
younger ago group, particulariv Infants and 
children, are more apt to develop coovulrive 
seliures of a gnjad roal variety than arc 
odulta. At times, meningitis traumatic cer^ 
britis or a brain abscess mav be Initiated with 
a jacksonlaD or grand mal seizure. 

Jacksonian sdrures or focal seizures are 
important because they Imply a discrete typ 
of lesion of the brain commonly a maa ^ 
alon. Jacksonian seizures of the mouth aw 
upper extr emity area may be foDcpwed by 
generalized seizures and may signify conm 
stom of tbe frontotemporal jnnctkm M<xe 
frequently localized comprenloo of the mo- 
tor areas bv a subdural or cpldoial bema 
toma and conturions of the motor regi<*i 
may result In jadaonian telzuret. These 
eventuate In generalized convulsions la tb® 
untreated rxitient or the potient upon whom 
operation has not been pCTfonned 

Tbo management of a patient with 
vulsive seizures reqaires a proper airway u* 
some Instances, hyixnia mav bo tbe Wthong 
factor and a go^ airway provided by m 
I ntratracheal tube or tracheotomy ^ 
valuable Focal signs may Indicate ibe ncen 
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mtxnul Jhrmipli a jnull hid^lon \W11 »c 
jtorc tl>c K-alp lo nonnal illmcniloTK 

Open HTTiirMU of tltr Itrid Iivchidr Hnt’ar 
frjdoTcs of the iktill willi on mcrlj-lnR )nc 
CTjtkm, l^qnT^^^^In of Ok* tVull \\4tb or 
utthout dural loar (Klj; 5) and with or 
• flhoirt brafn bcrratlon crrrlmwnlnal Rnld 
rhinoTTbra and crrphrmplnol nnlfl irtorrhra 
raalUnt; from cranlonasnl otkI cmnioatiral 
rotmnunicaHom Pmrtrallnc wnnrKli of the 
bead b\ bleb \Tlodt\ missiles, mch os a Inil 
let or ibcll frapnmt f»r b\ l«m \eli>d(\ 
woundlnju »ucb os b} sharp bistntmcntfc 
hKfe rtfTkilc) or ai ore cLwsiflesl as open 
woondi of die lieod 

Open fractin’es of ll»o sVidl with no de- 
preakn mas be treated In closing the lao 
erttloo osorlyinR tlie fracture after careful 
deansinp and drlcblement of tin* umiml 
Open d^essetl fractures mas l>e asvociatetl 
with dund bceratlmis in al>ont 15 per cent 
of SDch patimti admitted to bree head tn 
►m smiccj Mans patkmts w-itli open dc 
jradons ma) has'c liad no Initial urveon 
Kiwsncss nr mas hasT l»oen nneonsdouj 
for 1 short time The malorlt) of depressions 
ocenr In the anterior lialf of the s-aiill Foss 


occur b the posterior third tn the ocdpllnl 
tnd the posterior parietal areav Snch do- 
P«®d£*ii occur In the forward portimu of 
ftie bead since these portions arc tlie most 
frrqfrentl) Infufed, Al)out 73 per cent of 
doilJ dcprexsbm hast; on os'crfsinR bceio 
makbg them open ss-ounds- At times 
the laceration maj be a small pimct'irc 
not communicating ssitli the umlcr 
7^ depression or comminution At times 
^ depiTssion ma> Iw os-cr fimctional cen 
^ th e brain so that the patient enters 
the hospital with sscakness or paniI)Tls of 
“foppoiftc half of the bods aphasb or 
clinical abnormallUcs Dcprrakmj in 
^ fonsTird portions of the bead oro 
f^ded with « low mortallt) Depressions 
™']®hdng the frontal sinus ma> be ossod 
e high morhidtts in dew of the 
P®™bJlIty of cninlonasal communications 
^“hcompHctting Intracranbl Infection 

°f ^ depression may determine 
^^nnderMng damage Depressions may 
the larger s-cnous sinuses, such as the 
and lateral sinuses, producing a tear 
(J 'sdiich bleeds as the fragments 

are removed at operation. The po 
P^°P^tive roentgen my stuafes 
be carefully esmlualcd lo that the 
may be prepared to meet luda com- 
hi some depressions the middle 
vessels may be ln\'olved De- 


nressed fmdnrcs Involdng tlic temporal 
iHmc wllb a djmamlc symdromc suggest tlic 
possibilil) of \*cnran or arterial tcan and a 
mass lesion in an cpkltiral pmitfon 

A dctallrtl roentgen ra> delineation of dc- 
prc%se<l fradiires Is crtrcmcl> Important 
Ulicn tlwrc is fragmentation of bew the 
number of fragments should be noted so 
llial at operation one can account for thdr 
remmTiI This is partkrubrK tnic In war 
wounds wlicrc fragments of Ixme oikI other 
organic matter left In the craobl cavit) are 
of serious conscouencc in the causation of 
post tramnatic Infection, 

Open wounds over the frontal sinuses ami 
ndgJilnrlKxxl ma> bo assodated with era 
nionasal communications. In manv instances, 
Midi communications are established In 
closetl Injuries without esidence of a skull 
fracture demonstrable In roentgenograms. 
Siidi injuries in this ndghborhood haso to 
be considered as oi>en wounds unless proird 
otltenvisc. Linear fractures esrtemling Into 
tlic base of the anterior fossa maj be asso- 
ciated with tcan of the dural lining In the 
region of the cribriform pbte with resultant 
Infection man> months or esTU >‘can bter 
Onl) at tl>e post mortem examination mas 
o short fradtirc be seen to extend into the 
anterior fossa and the cribriform plate. 
Sometimes tbcrc ma) be a discrete ana sep- 
arate skull fradure with an unsxispect^ 
dural tear because the fracture is far ro- 
mosTd from the region of the sdsible dam 
age such as In a bullet wound of the parietal 
or ocdpitnl region with cribriform plate 
fracture CompUcoUng meningenl Infection 
tru> point to an Injurj fai this region related 
to a patent cnmlonasal communication. How 
os*cr the most Important causes of cranio- 
nasnl fistulao are compound depressions of 
the frontal ilnos region. 

With cnmlonasal and cranioaural coro- 
munlcatJons pneumocephalus maj occur 
with the cerebrospinal Buld leakage When 
pneumocephalus Is seen in the patient witb 
acute cranloccrebnil trauma and Is assod 
ated with an open depressed fracture atkI 
dural tear repair of the latter usually suffices 
In curing the pneuinocephallc condition On 
the other hand, sometimes pneumocephalus 
may appear several months or >*ears after 
the acute Injury because of the presence of a 
I>atent cnmlonasal communicntion In some 
Instances the patent cnmlonasal cotnmunl 
cation may erist even thousdi cerebrospinal 
fluid rhinorrhea is not recognized or the pa 
tient shows no air in the cranial cadtj upon 
roentgen ray examination. Under these dr 
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Fleun 5 A. Hlxpertmcotal drpnaed fnctan b» chIcvct bead. Note tbo difference betirem tbe 
of tnvolveroeiit £» the extmial (A) tnd tbe mtental (B) e itrfa ca of the Note that oq the teternal reifect 
(B) tbav If extaahv fngmaUttioa of the tooer table. 


In|uries to varloitj portlonj of tbe body the 
and abdoTCMrn especially 

CLuiicabPaibologU: Correlatioiu m Cranio* 
orrebral Traoma When tbe petlenl with a 
bead inhtry is first seen in the emergency 
room of a bospital, be may appear pn>. 
foundly moderately or sligMv mforetf as 
evldeiK«d by the immediate glinic**! find- 
ings He may present, upon eiaminaaotu a 
dosed bead In/uiy or an open Nvoond of tbe 
head. A patient with a clcsed bead injury 
may be consdous or deeply comatose. Pa 
tlenti with open nvoutkIi erf tbe head may 
have varying degrees of invoivemenl from 
a minor-appearing laceradoD of tbe scalp to 
an ertenstve wound ^vlth eitruskm of tnaln 
tissue. Patients \vith open ^voand3 and with 
ertemive damage of nervous tissue may hove 
little or no evidence of brain stem iovolve- 
ment, DO initial uiKJOSiiclouiness or an un 
consetouj state of a veir short duration. In 
both typ« of dosed and open bead inluries, 
the condition of the patient may be influ 
enced by later developments of tbe cranlo- 
cerebnd trauma, Induding swelling and 
edesna of the brain, hemorrhages into the 4o- 
tracianlal space* and intraaiiiilal infection. 

ContusioiiJ and laceratiocs of the scalp 
art tbe commoneit type* of heed tojnry 
Ecdivmosli of the cy^ may rapidly do- 
velou with marked swelling or tbero may bo 
^ bemocbegic disedoratiom, manif^ 
-veml days after an tnfuiy sraroant^g tbe 
^ an/lower "yui u wdl « ^ 

tbe W of th» iWl, It Ii himvn 


as Battles sign This discoloration may be 
more apimenl two or three days after injoiy 
than fanmodialely after the initial tinnua. 
Lac^tiod* of tbe scalp may be sin^e o’ 
multiple. In present-day dvflian Injuries 
caused by repeated blows npoo tbe bead by 
a sharp instniment, multiple laceritioni are 
common. I^ceraticms erteodiDg to tbe sul^ 
galeal region may be associated with Twy- 
tog degree* of avulsion of the scalp. Cardd 
dftinstog of tbe wound, which tboi shonld 
be meticnJouiIy sutured wlD frequently le- 
snlt in good healing. 

In the depth of a scalp laceration, parti- 
cle* of bone and brain tissue may be seen 
Cd careful inspection, but to tbe ftial analy- 
sis a careful roentgen ray survey b nnicb 
more accurate and dependable. Patients \t^ 
extensive lacerations of the scalp may ^ 
consdoui and may have bad no period c* 
UDConsciousness foUowtoc their trauma. 

Hematomas of tbe scalp are frequoit At 
times, palpation of there may give the wrong 
fanpreniod of a depres se d fracture. Hema 
tomas occurring in the subgaleal regkn ma) 
extend to the limits bordering this 
This is paiticnlarly seen to young 
children and may result to severe blood loss. 
In tbe infant, bcuuBrhage under the 
teal Untog of the bode* of tbe cranial vault 
may result in cephalhanatoroa. Tbe ebarac 
teriitic feature of cepbalbematoma b “ 
Is within fbfi confine* of tbe periostoal at 
tacbment of the bone involved Asph^oo 
of the hematoma ai>der aseptic conoid^ 
will enhance tbe healing and the abs^pdon 

of blood. In cepbalbematama*.M^Iration or 



CiusnocnnnnRAL Injubies 


tn iSc middle fona. At llm<n there may rml 
be in hilllal pcrhxl of jmeonwHmuno^ Tho 
patient ma> reach Uw hoipital contdwis end 
rvmtrully become uncomdous or lie may 
be bfoupbl Into the Itmpllal fn on imcorv 
trfoui rtato u-ilh a hltlorj that Inlllallj tlicro 
wij no tmccn«dmnnCT3 A wcafcnc^ of one 


hiMof the bod\ ma> not dm-clop wHlli a clot 
more portcrioT^ or more anlcriorl) located 
In roost of the nalicnU there Is a linear frac 
tare cretring the middle meningeal grom-c 
of the parfclal and temporal iKmci. Portfeu 
lad) in those patients ^^ho ha\'c an initial 
period of uncensdousness llverc maj l>c as- 
sociated cvddcaccs of other in\T)K-ement of 
tntracnmlal slnjctum such ns pla arachnoid 
lean Nrilh Wood) cerebrospinal fluid ond 
bnriKS and bceratloni of llw temporal ond 
frontal poJes of tlic hcmhplKres \Iassh*c 
tntntcin p or a l bematomas ma> occur Oc 


coskmally dci»rciscd fractures may be as- 
sodoted with an epidural hematoma 
Tlio epidural hematoma Is usually seen 
among adolescents oud adults olttu^gh it 
has also been described in children and in 
fonts under tho age of lu-o years In some 
patients, there may be third nerve paralysis 
on the side of the lesion qikI u-caloHSS or 
paral>’sls of tho opposite half of the bod) 
If die patients cotillon fa not rccogniau^ 
and Immediate operation is not carried out, 
ho may rapidly deteriorate with Irreversible 
diangcs ensuing, TTic dial functions at first 


ore characterized by a simv pulse, slmv 
respirations a temperature of about 100 to 
101 F and a blot^ pressure which fa usu- 
all) within normal lesrls In many instances 
the spinal fluid ma) be bloody and its pres 
sure fa moderately elevated In the untreated 
patient, tlic pulse becomes faster and cven- 



fl ^ (A) •arte mbdnnd (B) and co fat TMerelinJ benaton* (C) »«n fa tbe tntoatT 

rawn- Note the petechlae about tbe tutfac trebial henufaitia fa the rifht fn»fa] kibe. 
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cmmUDCc#, thA only basis for siupectiag 
»uch fl patent communication may be le- 
pcatod attack* of menfaigitl* Wc have had 
Q patient who has had twenty rU attack* of 
raeninglti* doe to a patent traumatic cnmlo- 
naial communication 

Penetrating wound* of the bead of iho 
low velocity typo, *uch a* knife-blade otmI 
other *haip instrument wounds arc con>- 
monly *ecn in civilian practice. Frequently 
there 1* no hijtory of uncomckwsncs* ut the 
time of Impact and it Is posrible for the 
blade of the knife to break off so that on 
inspection only a *mall laceration of the 
*calp rruiy be seen with tl»e end of the blade 
embedded deeply beyond viiloD, in the 
•calp, jkiiU or cranium. The frequent error 
of misjudging *uch wound* must bo empha 
dzed. Careful inspection of all wounds and 
roentgen ray estambiation of the *kuU should 
prevent the occurrence of ruch a mistake 
When juch foreign bodies are heft m the 
crania] cavity there may bo on inflammatory 
reaction *unW>ding the foreign body and a 
brain absces* may form or meningitii may 
develcq) When the patient has ertenal e to 
volvemeot of the tjanio c e r e bnd ftructure* 
to open wtHinds, tbe dlagnosu Is usuallv 
made and prompt care of the wound result* 
in a cure with little Ufcelibood of iftfection. 

velocity ^vounds of the head present 
a difierent proolem, particularly with buHcl* 
traveling over 1000 feet pa lecomL Tbe area 
of scalp pcnctraticrn may be extensively de- 
vitalized so that incomplete debridement 


tbe Initial trauma Secondary InvDlvemeQt 
of the brain rtera center* through brain 
edema or bemorrhage may occur The poof 
blUty of totracnmial hemorrhage assodstetl 
with penetrating w-oimd* of the bram b 
jtrased by experiences In recent \vBr*. Hot- 
atoma* In tl» track of the buHet, p^tico- 
larly of mall Sreoim*, are pre*cnt in faDy 
bolt of the patients and removal may be 
lifesaving. 

In oi>en wound*, the rationale of opentne 
management 1* to prevent the introductloo 
of lafecUcm into the intracranial rpace* and 
itructiires The sooner the wound is d^brided 
and dosed tbe sooner protection from in- 
fection i* secured. The possibility of associ- 
ated hemorrhago caasing coinprwiiaD 
should be considered, 

Trttumailc tntrttcTanfnl hemorrhage Intr* 
cranial hemorrhage due to traoma mty be 
epiduraX fiibduraJ lubarscimoid or fatr* 
parendi>7natoui Combtoations of bemcr 
rhagic collections in variotts locations in the 
crar^ cavity are quite common. Partfculady 
I* this true with the usual type of deedera 
tlon injuries such os to falls and antonxikile 
accklenti, 

Eplfhiral hcmonbace (Fig 6) ma> be of 
middle mcsdngeal, dural sinus or diploic 
origin It Is located betiswi tbe dure and 
tbe skull At times It forms a large mots and 
In *ome autopsy stibject* as mu« a* 350 to 
400 cc of bkwd may collect to rtch an 
epidural position. Occasionally tbe lesion is 
bilnteral or it nuiy cross the mldJbe m- 


wiD result In breakdmvn of the wenmd. The 
passage of the missile through the cranial 
cavity resulb in forward as well os radial 
fOTces CQUftog pulping of brain tissue and 
dcstnictfon of blocd supply so that an ade- 
quate d<^hridemcnt requires complete ro- 
roovul of tbe brain tlsnte »o destroyed Ins- 
proper d^fidement will reyult In late 
Infection and cerebritis and brain absecs*. 
Not seen to cfvlUan life but comrooniy feen 
in war crpcrtencc, are shell fragment wound* 
due to high velocity missile* with more 
dtenrive ^ping of the brain because of 
the vorytog sizes and irregularity of the con 
tour of the shell fra^nen^ Wtfa wounds 
by shell fragment* complete removal of tbe 
fragments and foreign p^cles is mandatory 
for B good resdL Brain stem tovolvement 
may be associated with both bullet and shell 
{teWr N'T*'* ^ w tlmt thew 

padroti m»y b« morib^ 

w. OnlhAOthntand 

nJy d»w UttlA or no evklonco of b™fa «on, 


pcriorly to become bilateral Tbe roost com- 
mon epidural hemorrhage is that of middle 
meningeal artery origto. Less commou are 
epldui^ hematoma* to the posterior fossa of 
lateral *imi* tear cadgto ana hematomas re- 
sulting frtjTQ saglttnl sinui tears to verter 
tofuria. 

Middle meningeal hemorrhage is usually 
caused by tears of the middle mentoge*] 
artery and veins A history of a fall or a W 
velocity impact, such as a bicyde-car ®cd 
dent falling on the sidewalk rmd falling 
down steps. Is usually preaent Tbe patient 
may or may not have *11 fnltial brain item 
syDcbxJroe 3vfth immediite pcst-trsunwtJc 
conidoumess- The Inju^ may be foliovrod 
by a lucid interval of a few hours to several 
days. This is foUovved by a primary or sc^ 
ondory attack of urrcooscininiess with 
nets of OT»o-half of the bod)’ and a dil^w 
pupil on the same side a* the lestoiuTw 
pupillary dilatation may not be marked to 
tome tostoxHTCs <md the more 
dilated the pupQ, the grea the likclloooo 
of the letlon being to a 1 
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canalciw witli hKTCiuc In Ihc rciplrnton 
ritp hvpCTpnca aotl pninionnr) edema Suen 
palicnli when Imnilpatcd nia> liavc a lub- 
5 ot 1 bcmaloma on one or IkhIi ildc* 
Prompt jurgicfll Intervention may l>o Hfo* 
ja\-ing, Tlic mortality hi this group la 30 to 
40 per cart. 

The chronic fulxlural hematoma (Fig. 
7) n prci’ioual) itated ma> dtlier accom 
pan> a iciere craniocerebral Injury or U 
maj ocetrr without Initial owodated in\*oK'c- 
jDHrt of the brain *tcm centen Uixlcr the 
biter circumstmicc, the patient maj be well 
far three to scien wteks ornl then mn) com 
plain of headache which bccomcj progrea 
shriy worse. Tlic licadaclHa ore uaualK 
Ulrralizcd to the aklc of live iiemaloma m 
thoogh in man} Instances subdural licma 
temas ma) be bflateral (20 per cent) In 
dbcT palicnls there ma> bo signs of In- 
ocased Intracranial pressure, cholcd disks 
and wcabicsa of cntshalf of the body Dlag 
nostic studies may show c%’IclcTKe of q mass 
ledon. In some hislanccs a brain lirmor may 
he suspected when a historj of trauma is 
not elWted from the patient or rclaliiTS, 
tbwgh usually such a nfatof} cilsis 

Toe chronic subdonU Iwmatoma U usu 
a^y coN'cred with a Uikt oiitcr wall and a 
thin, almost single la>'cr of cuboidal cpithe* 
hoffl, inner walk Within these walls is con 
tihied dotted and bcmoljicd old blood In 
other instances, the hematoma may be ol 
Dxst an liquid with a very tlitn wall sur 
™®QdIng the mass Chronic subdural hema 
t^^ may bo bflateral in 20 jxr cent of pa 
under any dreumstonee, bodi sides of 
^ skull shwild be explored even though 
™tial di agn ostic studies may impUcoto only 
cwtUc. 



TIkj patliophjTiology of the subdural hem 
atomn may bo summarixod as follosvi If the 
initial subdural bleeding is sm-cro and If the 
host cannot tolerate Its pressure, slms and 
symptoms of acute subdural iHrmonhagc su 
pervene If tlic bemntoma is smaller the pa 
ticnl ma> tolcrato Its presence for three to 
ten dap with gradually developing signs and 
SNTnptonu of subacute subdural hemorrhage. 
If the dot is carried by the host without any 
s>’mptoms for three or more weeks an at 
Icm^ at absorption and organization results 
in formation of an outer thick \vnn on the 
dural side ond a very thin wall on the arnch' 
noid side Its size may increase by tram 
forcncc of tissue fluids and cerebrospinal 
fluid because of Its high osmotic pressure, 
with titc arachnoid acting as o semiperme 
able membrane The size may also iircreasc 
from hemoTrbages of blood vessels In Its 
outer wall With increase in size eventually 
the rrmss causes symptoms. 

There are ciccptlcms to these mechanisms. 
The hematoma may cause little or no syiop- 
torru for many months or years. In soow 
patients It may caldh'' In others a solid 
uncepandiDg moss of cM with a camistcncy 
of hepatic tissue may result. Some imail 
hematomas may absorb and never cause 
synyrtoms 

The prrognosls in the chronic type of rub- 
dural hematoma Is gratifying. Mortality is 
luonlly 10 per cent or less and patients usu 
ally regain their faculties to return to their 
fortncT occupations and live usefully 

Subdural collections of cerebrtjspiiiol fluid 
mimic subdural hematomas of the acute and 
subacute variety They are almost never di 
ognosed imtil on operation is perfonned At 
times such coDections are foimd in infants 
and they may or may not bo traumatic in 
Origin. There may or may not be a membrane 
suiToundlng the fluid Occasianally post 
inflammatory collections (postmeningitic) in 
tho infant and the young child are described 
oj subdural efluslooi. 

Traumatic subdural accumulations of 
coro b rosplnal fluid may bo due to a tear 
of the arachnoid membrane with escape of 
Cerebrospinal fluid Into the subdural area 
causing localized pressure against the brain. 
Tbe presence of small amounts of bloody 
mate^ In an extra-arachnoid position may 
attract cerebrospinal fluid and tissue fluids 
into the subdund area because of an incrcfiie 
in the osmotic pressure in this region. Con- 
tusioiu and tears of the brain over the con 
volutioDaJ peaks, with resultant Increased 
oirootic pressure, may cause fluid accumu 
latfon In the subdural area in this neighbor 
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tualiy thready The reipiratlora Increase In 
rhythm and the patient may evcntu^y be- 
come hyperpneic, with pulmonary caema. 
or there may be sJtyvv gajpJog rcspiraHoni 
as a final phato before death In the un- 
treated padent late effect! mav be the re- 
mit of orafu Item hemiatton through the 
incinuTi \\’fth generulized rigidity bilateral 
pyramidal tract »igni, dilation and fixation 
of pupil* and Iftu of comeal reSexej 
The presence of an extmduraJ hematoma 
of dural *inu* origin in the poiterioT fowa 
thould be mipocted in association r\'lth an 
occipital fracture. Tlie patient may have 
cereoeliar hj’poitoiila and weafcaesx on the 
same side of the body ai the hematoma 
Henvever because of the aoocdntcd injury to 
other part* of the nervou* rj-xtem tvp^J 
signs may not be found in the paheot with a 
posterior fossa hematoma. Exploration along 
a fracture site In a patient vmose conditioo 
i* ^dually deteriorating is jurtified and. 
under these drcumitances, hematomas in 


may be manifested srithin a period of several 
day* to a we^ or ten da)-*. Thus, on the 
bails of the time of the appearance of 
dlnfcoJ effects, a dassiScat/on Into aevte 
sulMCUie or a chronic type ha* been made. 
If the bleeding Is *e\'ero and symptoms *« 
manifested nlmori Immediately cne I* deoi- 
mg with an acute and dangerous pnx«s. If 
the bleeding Is iome^\hat smaller in amouat 
ond/or if it Is tolerated by the host for t 
week or ten da)-*, one b dealing with a cih- 
acute form Patients %vith the chronic variety 
may have a*sociated severe cnmlocenrlsa] 
injury and therefore may be ill foilowfeg 
the traunrn. These patient* may Improse for 
several week* until evidence of a chronic 
fubdund hematoma is noted. In other pa 
tients. tbo liiitfaf heroonfiage t* illetit for 
*evcml weeks until rigus of a diroaic tub- 
durol hematoma supervene. The dh-liioo of 
subdural liematoma* Into acute, subacute 
and chronic forms is of progncstic > 11106 . 
The earlier an acute bemalomfl 


the posterior fosxa may bo located 

Extradural hematoma from diploic and 
emissary veins I* r>ever of sufflefeot size to 
cause compression of tlw latracninlal con- 
tents, although fairly large extradural hem- 
atomas in deprosed fracture* posterior aod 
above the mastoid area have been toes 
SuMunjf hematoma 1* a collection of 
blood in the subdural area, a potential tpuce 
bertveen the dural lining and the aracfajHitd 
meijibraw As prevlouily stated, mass move- 
menti of the brain may result in tear of 
connecting veins between the sagittal linu* 
and the surface of the brain as well a* be- 
tween the dura and the surface of the brain 
Such tear* retiilt tn bemerrbage Into the 
subdural area. Depending upon the rtre of 
the tom vessel* the bemorrhaco mav be of 
proportionj to restdt in signs of compression 
toon after its occurrence On the othw hamU 
a *mall aiTKRUJt of bleetUng may occur Into 
the tuWimd area aod a* ^ tubdural ptet- 
*ure irfCTeasea, the bleeding from the vemnn 
clumotd may be stopped Such a hemorrhage 
may be silent for varying period* 

Sudi bemonbages may occur over one or 
both btardsphere*. Dep^idiog upon the se- 
verity of the head injury then? mav be 
cUnlcd symptoms suggesting dlffiae bratn 
damage and masking a surface lerion. In the 
absence of brain stem involvesr^t if the 
hematoma b small cnou^ so that the pa 
tient can tolerate its pre*enco. the coition 
mav be asymptonuUc for several ^yi or 
^ kTS; oAcr tad. it j. of l».g« 
»» rilte taKdtet. 

uSi omi IISM O' lyrapfoiM and dgta 


causes svmploms and sign* necCTSltating in- 
Icivention, the worse t]« prognosis the 
longer the time before Infenrotfon is indi- 
cated the better the prognosis. 

The diagnostic features of acute xubdunl 
Iwjmatoma Indtule a deteriorating comefow 
stntc >vjth focal signs The most coomon 
portion is frontoparietal on one or bodi 
side*. However subdural hematomas may be 
found bertveon the hcmiipherc* In an toter 
hemispheric position, in the anterioc fooa 
and in the p^efo-oi^pitBl area. The) may 
al*o occur betv^■oen the brain ftcro and the 
hemisphere-* and extend into the pcytericB- 
fossa about the brain *tean and medulla. The 

{ )re*eT>re of a fracture of the skull is not of 
ocaiixlDg value in most instances of acute 
fubdmpl hemorrhage. In hr-o-thlrds of the 
patient* (he fracture is on the opposite side 
or there may be no fracture demonitiated 
by roentgen ray examination or by autops) 
la onl) one-third is the ffseturo oo the anvr 
side 05 the subdural hematoma. The eirt 
la the subdural space may be Ikjnid flod 
easily drainable or it may be jolJd srith *f*oe 
liquid and hctno}>’*ed portions The type ^ 
clot is important in the management of the 
patient omi determlaas the type of operaUvr 
treabnent to bo instituted. The mortality in 
tbo acute form is 50 to 75 per ocut 
Subacute ftibdural hematomas are toJor 
•ted by the patient for *cvcr*l da« briore 
signs <rf compretsion fui)crvene After tl>w 
(o ten day* of a ftnbflfrfQg clinlcoJ coodl 
tion tho potient may *how iDcreftsing drt«»*- 
tltwst, evidence* ci localIznHon P*^ 
vlonsly noted and, if imt ^beecme 


\ 
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ojrrmrmxm or nir kuu- Oilcmn>-cll 
tij of the ildll ii a rare comi)lli.-nlkm of a 
cnntoccrcbfal tnliir> nt IIm prcicnl Umc \ml 
dort occur and nJmmt alvk*a)-s fl (lie resnU 
d improper licalnx-nt of oi)cn fmctirrct of 
Iho hwtl. Durfnp the past four jenrs \st 
bare Kid three patlmli sWth oslcomSTlIlh of 
the i^n due to this cairn As Ims Ik-iu nolcti 
fa Dross-ders classification ostcormclIlU at 
the site of trauma ma> arise as a result of an 
open ss-oimd nr ft ma\ occur In tlw area of 
trannu wflh tlie mxTfsIng; scalp intact Tlie 
latter b the “puITj tumor of I*ott s desertp 
boo and at tlw present time It Is mrel) seen 
The more common form of ostcomsclltls 
doc to Implantation of luctcria In an open 
wotmd b mcsxmlahle lij careful ctdslon of 
the wound soon after fnjiir) In IrutaiKxs 
where thb has not been done an area of In- 
flammatfon maj supervene with purulent 
njattcr cvodlnp from the csrmpotmd wountl 
If Improper!) treated, tlie patient ma) enter 
the hospital with fc\*cr leukoc^iosls, some 
rfgldit) of the neck and csidcnccs of mc- 
otowtl Irritation \ ras cutmlnalkm of Ohj 
skall ou) show an area of Iwn) destruction 
•hich b diaracterbllc (Flff- 8) At opera 
tkn, fm-cK-cment mas be seen willi fo^gn 
P*rtidci, hair and outer dirt embedded b^ 
tween the fragments of Itonc ssilli purulent 
matter and sequestration of bone Complete 
ttcirioD of llio area and the use of local and 
»> •leu lie antibiotic lltcraps and chemother 
•PT usually result In a cure osrr a period of 
*mTTil weeks. The possibility tliat oiteo- 
nijulitb of the skull mas be associated sWlli 
* subduml abscess should aUsu)^ bo kept in 
mind and, if necessary the dura should be 


<ti)cnc(l to Inspect the fulxhual area. Tho 
skull defect ma> bo rcpalrcil later sWtli an 
inanimate transplant ilosscs'cr It is im- 
portant to ssuit at least nine months after 
complete liealitig Ik^otc sucli a repair of the 
skull defect Is undertaken 
coimcAL ULcnuTiON coiEimrns ahd 
BiiAiN Anserss, Cortical nlccratlon ccrcbritis 
and brain alwcets result from tho implanta 
tiim of organisms In open svounds Insulving 
lltc brain OccaslonaU) o blosv to the head 
with concussisL cfTccts may be associated 
later with o brain abscess and may bo unsus 
pcctcd until operatKo removal TTib typo of 
abscess may bo duo to o conhislonal Involve- 
ment with a blood borne infection of the 
area Esuntuolly encapsulation and evl 
donees of comnrcsslon may devrlop, 
Ccrcbritis due to an infection of tho 
brain whlcli follmv-s Improper d^biidemcnl 
of a penetrating wound Is a common occur 
rcnce h» war but b seldom seen fn civilian 
practice. Tho management of such early 
Drain abscesses or ccrcbritis is by complete 
csciskm of tho area of inflammation with 
rcmo\*al of all foreign matter 
Tlie diagnosis of c cr cbritis Is based upon 
tho occurrence of foser and leukocytcob and 
demonstration of bone partides and foreign 
matter in the roentgen ray film In a patient 
svlth an improperly treated open brain in 
Jury 

Duignoitic AWs in the >ranageincnt of 
Craniocerebral Trauma- In addition to the 
Information obtained from the history and 
neurologic emmlnaHon, various diagnostic 
aids ore as-oilablo in esuluating patlenti 
svfth cTonixjcerebral trauma. These Indudo 
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hood Coughing and fncezing have been 
thou^t to cause tears of the arachnoid 
nHsmoraoe In some patients Nvilli nontnui 
nuitfc subdural accumulatiDns of cerebro* 
spinal fiuM Finally certain Inflammatory 
dfseases Involving the pia amdmoid may 
cause cajUecHons In the subdural area Sub> 
dural collections may also be found In tho 
posterior fossa, under tho tentorium and 
about the cerebellar lobes. 

Tlw symptoms of a subdural acciimula 
tion of cerebrtHpina} fluid Include a lucid In 
tervkl In some patients weakness or ponti 
ysis of cme-balf of the body generalized or 
Jacksonian seizures and a general deteriora 
tkm of the patients status Subdural colloo 
litms of cerebrospinal fluid may be found 
bilateral^ They may cocrist with subdural 
and epidural hematomas. 

Intracerebral hematoma* are less common 
than subdural hematomas Deep contusions 
of the brain %vlth necrosis and bleeding from 
vessels may result in a large iDtreemHUmJ 
hematOTna Actual tears of vessels in tho 
substance of the brain may be associalcd 
with a hematoma of tills ty^ or there may 
be areas of infarction wth hemorrhage lo 
the dlstnbtiHon of larger vessoh Frontal 
and temporal hematomas are most common 
ParietixicefiHtal hematomas are occaja(« 
ally teen Pajenchymatoui hematomas also 
may occor In the posterior fossa ta the ecre- 
beflar lobes. 

The dpu and symptoms of Intraccnebnd 
bematomfl depend upon the location of the 
lesion In the temporal and frontal portions 
of the hemisphere there maj bo pyramidal 
tract riguj In the opposite half of the body 
and speech dtsturhanccs if the lesion ts on 
the Wt side Tlie Intracercbellar bemflloma 
Is difficult to diagnose cscert >vben lliero Is 
an open wound suggesting the prosenco of a 
letkm in this vicinity If the patient con stand 
the initial effects of the IntracercbelUr 
hematoma, a diagnosis may be reached ot 
the operating table by exploration of the 
posterior fossa as indicated by the ventrfeu 
fograpblc studies. It is Interesting lo note 
that In several patients with IntracerebelJar 
hematomas a mariced psychotic state was 
noted This may possibly have been doc to 
iDCOMsed Intracranial pressure brought 
about acutely by the compressing hematoma 
against the aqucductsl area. 

Infections Infections compUcating head 
Intmy indude meningitis orieomyelitt* and 
h«In abscess. Before antibiotic therapy ^ 
,i«motbeT*m’ otitis m^lla and mastoldilts 

ft*. 


bono Otitis media iisr/oJly was seen six to 
eight weeks following the hijury but could 
sdso occur soon after the accIdeoL Mastoid 
Ida necessitating masloldectoiny was aha 
fairly common Such cotnplicatkws have 
been seen rarely during the past fif^ 
ye«n In our services. At the present ttroe 
meningitis is seen occasionally Osteomyeh- 
tU may occur jwtkrularly in the improperly 
treated open Injuries of the head Orcurilh 
ontl brain abscess may develop in inade- 
quately dfljrided open Injuries U the brafn. 

Miarwcrru. Traumatic meningitis may be 
noted fix lo eight days after an tafiffy Ib 
the seriously 111 patient. Its presence may be 
delected only thnni^ the ritrdy of the cere- 
liro^Inal fluid When ft occun six to ci^t 
days alter the injury it frcqoently fs Dsboed 
In as a fulminating disease. In a patient who 
has improved from tho initial effects of the 
accident, there may bo severe headaches, 
diwjTicntfltion and coma, Occasionilly the 
disease may be initiated with a ctsnvnltlye 
•cizure A nigh fever with a ddtrium state 
Is common The patient presents nuchal 
ritfdity and there may be a Kerolg figa. 

fplnal fluid examination reveals a turbid 
fluid with largo nurobers of polymo rpbo - 
nuckar cclii and. In some Instances, os^asr- 
Iimi uhich cun be seen In the smear Ocei 
slorwHy tTumlngltic infection may follow 
upon tl» presence of a patent cranioo*sal 
or a cranfootmil fistula. It may occur tn «»• 
junction svith a brain abfcm. 

The prevention of meningitis fa undfwbt 
ediy aldwl by the use of antibicdcs and 
diemotherapy In patients who have open 
Inluries of the head or who have commuui* 
cations between the outside and the caantal 
cavity through the nnsc or through the ear 
Undwihtedly many meningitic Infections 
are prevented with the use of these dra5is. 
In swdi patients, the preventive \ise of ^ 
000 to 800,000 units of penfeUUn and 80^ 
120 grains of sulforaimlaes per dav rnsy be 
effective. 

\Vtjen a diagnosis of meningitis fa motk 
lire dnig dosage fa increased. From 10 to 15 
oilHion unit* of aquesms penidUln ere ad 
inlnfatercd dolly for four or five days 
the menbigitfa has been controlled. Daily 
200 to 400 grains of sulfonamides are 
In the meantime, the organisms are 
by smear ar\d culture and their dnig s«isl 
tivlty fa Identified. As the results of these 
tests are available the medicinal treatment 
Is altered os indicated. The spiml 
tained after the fever and tiw leukocj'tosfa 
have suhsidetl should contain few or no pxis 
cells 
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Flfoe IS. Ptnral iWft to iKo rfuhl them** tf» 
ddeiJ b\TiK-«nfTrt In IriUtrral lnlor< a pJnc*l hJl 
WT be mbJe*lintL \ktth llic tmaUrt W-nrKi uimiv- 
ed. When c fubdeinil hcfailoow h *u»pnlrd. 
ddei thouU be * rptTe of htajliiiat 

ifa tai diapioate ftodkt. 


cranial condilloni by means of four or more 
openings In the head, in the frontal tempo- 
mi parietal and ocdpitnl rcgkms on each 
side TIm? use of multiple trephinations with 
out (he additional use of diagnostic studies 
mn) lead to serious mistakes. 

From studies carried out thus far it ap- 
pears that olcctrocnccplialography in the 
p.itjcnt 'Nith acute Injury Is of qucstkmablo 
dingnmlic or prognostic value. In patients 
xs'illi the more clirionic conditions such as a 
chronic tulnlural hematoma, clcc U ocnccph 
aloftmph^ is valuable and localizes the lesion 
In alxnit 00 per cent of the eases 

Indicaiions for Operatlrc InicrrcntiOD 
Almut 23 per cent of patients with cnmlo- 
cm*l»ral injuries need operathe intervention, 
Incliiding diagnostic operative procedures 
Among those \Wth skull fractures, the ind 
dcnce of required operation is higher (35 
percent) About J5 per cent require d^brido 
ment for compoxmd or open wounds of the 
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lunvy Toeotgea ray ftvdJes of the tkidl, 
Imnb^ or dxtemal puncture, air itudles fa 
eluding ventriculography and encophalog 
raphy (Figs. 9 to 11) angiography and elec- 
troencephalography Irotopc ftudia have 
been infrequently uxed fa craniocerebral 
trauma and, therefore, concluilve Informa 
tlon pertalnfag to their diagnostic value U 
not available. 

Survey roentgen ray studies are extrerocly 
valuable. The presence of a linear fracture. 
Its position the presence of comminution of 
frogmen ti, depression the number of frag 
menti of bone fa a depression and the pres- 
ence of a foreign body fa the cranial cavity 
may be detected by such studies In those 
^ybc> have a caJeifled pineal gland, the pres- 
cnce of a pineal shaft may aid to the diag 
Dosis of a mass lesion (Fig. 12) 

Lnmbar puncture is a valuable diagnostic 
aid The coiKcnfratlan of blood fa (ho cere- 
brospinal fluid may indicate the degree of 
subarachnoid bemorAage and the severity 
of the Intracranial involvement The pres- 
sure of the cerebrospinal fluid fa some to- 
staoces may point to a man lesion, althouffa 
normal or lovr levels of cerebrospinal fiukl 
p r e ssur e may be seen with mass lesfons. The 
total protein content of the cerebrosp i nal 
fluid, if elevated, may indicate a poor prog 
nosls. Glutamic oxaUcetlc farunsamliiase de- 
termfaatlcms may show an Increase fa as- 
sodatiaa with brain contuskms and laoera 


dons. 

Air studies are valuable for localizing le 
lions or ruling out their pretence Ventricu- 
lography it pr efera ble in the acute case. Eo- 
cephalo^phy may be uied fa the more 
chronic cases after the first two weeks. In 
the acute case, air studies may be dangerous. 
Such patfentt may have marled swetmg of 
the br^ and additional pressure caused by 
the infected air may be injurious. In order 
to have adequate ^ studies, sufficient air 
has to bo Introduced fa the ventrlciilar syi- 
tern of cnvltlei. This Is possible fa patients 
who have survived the early effects of the 
Injury for tfiree or four days, but, fa those 
who are Injured ten to ^veuty hours earlier 
ventriculography ro*y be fatal (Figs. 10- 


2) 

Angiography (Figs. 13 and 14) ^vlth the 
atient under local anesthoria ii of vafae fa 
j^cJocerebral trauma presenting a syndrome 
faicxeaifag deterioration of the conscious 
tatfl and focal manifestations- Hypaqne is 
he contrast medium of , 

Muiaplo aploniloty trephln«ao€U orerf 
tm unBtiifactoiy In g™ 

Birgeonl fwJ ttail one may imvey tin tatrn 




FlgurfJO. Air eDcrphslofran in a pctioit wtb ■ 
rfyfa rabacuts m Mur al ivanAtODU. Mote the iciettw 
ahamrw of mha ra pfenrOd palbrwayi OQ the llgia dde. 
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b(4p in palhmt% w Itli Ij>i)»n>NmnI »rH\ c »imi 1 
In fn-pothflUmlc or fmnlc)lw%llar lirnlii in 
\ol\TnKnrt A iHlnin >.h»il<lm\n J.pulrwnr a% 
jocUtcd nWi 1» c\tn^i\r Injiin l»» oIIkt pnrt< 
n{ llw bntH slimild Ik* cnrcfnllj t^nlnalrtl 
■nd the rulfonts flnkl Intnkr ulifMild Ik* tc 
itridfd durinf* (hit jKricxl nf kidnr) d>f 
fondion In pjtimts witli »r\m Ivoad in 
Inry the Importance «d pntper Mood malcli 
ing »hm a transfixion Is rrqidrctl cannot Ik 
ostronphasiTcd, 

Spai^ mraxurru 7110 iiw* of crrtiln 
dni^s rru\ Itc u-nrth uldk* to ctimlval the of 
ferti of In|im and prtnmt Infection ns sstII 
ts fnr analpcila ant! icslatlon IntmsTniKis 
administratkii of lis-pcrtonlc solutions ond 
hnnbar puncturp for nmtmlllnR arcl>ro- 
spinal fluid pressure otkI brain suTlllnp ma> 
fce bdkalcd 


Amonji the dniRs uscsl rrcmtl> to Ik Ip 
control the effects iff a Iread ln|un ore enf 
frinc sodinm Iteruoatt atnrpiiK* urra csim 
poends arid cortlsorK. Caffeine nxlium lien 
Bate ih-ai Erst mpRcsted \n Foster kcnnctl) 
and his asvxialcs os on aRont to rsUosT In 
leased blracnmlal pressure Tlie eflicacs of 
druR has not lK?en ssidel) accepted and 
ft* s’lhie u an oRent to rcllesr Irraln swill 
ioR has not )»ccn dcfinltel) pnn.'csl \tninine 
of 1/10 grain for the ndult lus l)ecn 
b\ Word who olrtalncd excellent re 
in senv* jestrrclj Injured patients w-Jth 
°cwd head infurki T1»o doiagc Is repealed 
sh houn for two or thiw dasi. Alrcv 
Pfoc— a pararjinpathctlc parnlvxInR aRenl— 
counteract occtsWiolIne libcinled in 
tteenebrosTtiaal fluiu in the patient with a 
bead injurs In our experience lU 
Q*e has not been o/ partlctilar indue 

Riven hi descending doses for a 
of three to fiin; da)*!, has been cm 
m with berscflcial effects upon 
^ patients. Tlio stress of the Injun 
in part responsihlc for tlie pallcnt^s 
condition and for sudi patients Uio 
^^wcordsono has seemed i^uahlc In 
^^^**tanccs, moribund patients liaw Im 
sp ectacularly Patients unconscious 
4*)’ and proved not to haixj an 
^cranial mass Icalwi have seemed to be- 
wbolatory sooner with the use of this 
i| wxild othenvise bo anticipated 

cortisone, or any drug, should bo 
emploj-ed. One must not over 
tbo presence of a mass lesion In the 
TL when utilizing drug therapy 

— g , .‘^S* used to prevent infection in the 
control Infection include 
onamlde* and antibiotics In patients 
wounds of the head, these agents 


on gill'll frech litforc and after nIK:^ratfon 
III pnlicnls iilto have cerchrtnplnal fluid 
irtinrhe i nr rhlmuTlH a and bleeding fnim the 
ear thcM drugs ilunihl be emploj-cd rou 
IIikI) UiKloiililcdli IImj occurrence of men 
ingilis mai Ik prcinitcd b> ibcfr use. \\1icn 
meningitis ii manifest the cerebrospinal 
fluh! slKnild be cnrcfnll> studied for tlie or 
gnniimi rcxpomililc and odequato doses 
should Ite administered of the drugs to 
which lliexc organisms ore sensitive 

Tlie restless patient mai Iw made comfort 
able with proidslon for good hs-glene— a 
dian dn lietl care nf tlie distended bladder 
and attention to tlie lioiicls. By such rrxsu 
«ire% ifstlcisncjs ma> be reduced and llio 
iiceil for sedotiics and narcotics mfnbnizcdL 
A trndicotomv and dean respiratory tpas 
sages rrllciL a patients distress in breathing 
and pmmoti comfort and rest However pa 
tients who fall to obtain satisfactory relief 
through tlu“sc measures may need ictlatii*ci 
ScdatliTs (d head Injury patients should be 
used with care Nlorphino should not be cm- 
ploird except in patients with long bone 
fractures and excessive pain and onI> a mfid 
cnuiioccrcbrtd Injuiy Coddno and pheno- 
liarbitoJ given bi mouth or Intramuscidarij 
luiv berm found adequate to ollav restless- 
ness in most patients with bead In/arfes. 
Tlicse drugs do not Influence the consdotis 
state or Iodizing signs In a d^’nomic lesion 
as docs marphJnc 

Tlie use of hi'pcTtoulc solutions was fri 
i-oguc for many years but at the present 
time Is seldom practiced Weed and \Ic 
KiW>cn were able to sherw a definite loii'cr 
Ing of Ibc cerebrospinal fluid pressure fol- 
lowing inlroitmous admlnbtratioa of sodium 
chloride Fifty per cent glucose solution was 
used by Peel as an agent to decrease intra 
cranial pressure Following the reports of 
these men, many others have recon^ their 
results through the use of hipertoalc sola 
lions Brow-der and his associates, and Web- 
ster and Fre em an hai'e shown that glucose 
admlniitmtfon results In a temporary de- 
crease in the cerebrospinal fluid pressiue 
folloived b\ an fnereoso which frequentlj 
tinposses the Initial pressure. During our 
study of the effects of hypertonic sohitioni. 
It ivos noted that the seriously injured pa 
ticnl shelved Improvement as the pressure 
dropped but became restless and stuporous 
again as the cerebrospinal fluid pressure 
rose In the majority of clinics today hyper 
tonic sMutioas are used sporlngl) 

Recently esperimental and clinical studies 
have faxHcnled that the intravenous admhii 
stration of 30 gm. of urea dissolved In 300 
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head. The rationale for tbo treatment is to 
prevent the introductiem of infection into 
the cranial cavity In tbo remaining 15 to 20 
per cent, exploration is undertaken moioli 
for intracranial mass lesions. 

Indications for operative intervention are 
dear cut in open wounds of the head. As 
soon as the patients condition permits, the 
woimd is ddjrided and repair li carcliilh 
made In closed depressions, the degree and 
area of the depression must be considered 
and the advlsabllih of surreal treatment 
determined The majorit) of patients 
simple depressions should be oneratod upon 
except for those havdng sli^t clepressicms in 
tbo frontal area and small simple depres- 
sions over the midline and the large venous 
sinuses 

E.tploratlon for an intracranial hemor 
rhago is indicated when there Is a detcriorot 
Ing consdcnis state and when there are pro- 
gressive focal localizing signs Indicating a 
mass lesion 

Treatment. The conservative management 
of craniocerebral injuries Is determined bv 
the degree of the injury Patients with mini 
mal Injuries are treated bv observation in the 
hospitfd for two or three days. They are seen 
later in follow up from time to time since 
among this group a few wlH develop a sub- 
dural hematoma or subdural cccumulatian 
of cerebrospinal fluid. The patients wrtb 
moderately severe injuries usually show Im- 
provement over a period of sevei^ hours to 
several days. These patients deserve careful 
neurologic observation daring their stay In 
the hospital for the development of compll 
cations requiring surreal interventloo Af 
ter the repair of imall scalp lacerations the 
patient is made comfortable with mOd seda 
tioo nod is placed in semi Fowlers position 
In bed. The request is made for periodic ob- 
wrrvatioo of the pulse, blood pressure, res 
pirationi and temperature. 

The patient with a serious injury deserves 
contlnnous attention. Manv of those patients 
on cntrarK* to the hospital ha^T no need for 
turgicol treatment A fe^v among them are 
moribund and a fatal outcome is evident On 
the other band, some patients in this group 
appearing near death may be resusdtaled. 

efiort should be made to accomplish 
this. Sndi patients may remain desperafel> 
lick for several days and their man^emeot 
Involves meticulouj nuntag one. This li^ 
dude, keeping tie air 

deer p/everttog lie «ptr»aon d vuniltm 
fd^u.te fluid «nd food 

coSok hiiulug. biiddel eaie «.d providing 
rejt and comfort 


If there Is continued respiratory diitrm, 
tracheotomy Is imperative This fs nsntDf 
done at the bedside ai>d roa> be carried out 
trfth dispatch Such a patimf also should 
have a Levin tube passed into the itcmsdi 
and the stomach contents removed to »\-oid 
aspiration during \'oinlting. The largest size 
tiibo should be used for tracbeotoinj into- 
bation 

Frequent toilet of the upper respiratory 
passages by suction is essentii This fa more 
important than the aie of oxj'gen. The latter 
may be administered ihrou^ n small ca- 
theter extending into the tracbeotom) tube. 
Large tubes should not be placed in the 
tracbcotoniv tube because this redaces tbe 
ainva} arw consequently males hresthiDg 
more difficult 

A small nasal tube passed Into tbe stomach 
may be used for fe^ng tbe patient Tbe 
odoli ma\ be given 2000 cnloriei of nutri- 
ment in £500 cc of fluid per day and pro- 
portional omoimts may be used for tbe 
)T)unKer patient 

A high temperature may qukJd) follow a 
cerebral injiny without suffiefent e%’ideoce 
of infection to tccount for it Id these pa 
tients, tbe use of an automatfcalI\ regulated 
blanket to reduce the temperatiue fa sidu- 
able The prodnetion of a hypcthcnnic state 
of from 31 to 35 C. In these patients with 
damage to the central temperature control 
mechanlsiD in the brain stem has been 
helpful 

In tho patient who remains nncoDscfooi 
for several days, determination should be 
made of the output of sodium and nltrog 
eoous products in the urine and of tbe 
levels of urea nitrogen, sodium potasrinm 
aud chlorides in the blood plasma. These 
values should be checked freqoentlv in 
order to detect tho development of a 
bollc disorder of central origin. Such an ab- 
normality may be more common than fa sui 
pected If depletion states are rwted, these 
should be adjusted over a period of 
days by intravenous ndmJnfatrotioo of ade- 
quate amounts of solutions If a state of by 
perosmokrity is noted, careful evaluatior^ 
tbe Iddnej nmertion as well as tbe compem 
tion of the potlents feeding should be 
One may mrd that tbe patient fa on a met 
too high in protein whioi fa rerulllng in ^ 
ningcrocrrt of kidney function not ooh fer 
the protein but also for lodliim, th us can s 
ing hyperostnolariri of tbe blood. Loweru^ 
of tbe protein intake and adminfatratiOT « 
adequate amounts of caibohydrafcs and w 
may ttiffice to correct tbe condition 
curia! diuretics and ford ild^may be 

0 
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tliio cortex ff tl»t* ckrt lx mmll> fl»>kl \\1»ni 
the c4o( Ix mcntlx solid nn ndcqtmir I>nnr 
flop, imcopplnp of tltc dot li) suction and 
iCTt w v al ore Iwllcalctl 
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Cerebrum and Cerebellum 


tntT\*^u5^ treatment of diseoies of the 
^ become an Important fpccialt> 
r~™?t^ century The contributing factor* 
acceleration in the acqubldoa of 
. of furxctlons of the nervoo* »y* 

^^citaiBcatlon of the pathologic charac 
of ueoplaami, development of dlag 
°^othodi, tod the application of the 


fncreoiing Improvements In inrglcnl tech 
nique. In aneithesia aod in supportive care 
of the patient 

INTRACRAMAL TUMORS 
Altbon^ tumors constitute only one of the 
nmnerous Intracranial diseases requiring cur 
gery they have commanded the principal 
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cc. of invert fugar produce* a lignificniit 
and well sustain^ dccreaio hi Intracranial 
presiure which ij elevated following injury 
or the prcjence of ipace-occupying laioot. 

The therapeutic value of lumbar punc 
hire Is quertlonable. Amelioration both by 
]o%verlng the cerebrospinal fluid pressure ond 
removing the bloody fluid is doubtful Lum 
bar puncture will lo%ver the cerebroylnal 
fluid pressure in some patients with focal 
Ired areas of swelling of the brain, this niay 
be bonefidaL We have seen patients with 
aphasia recover their ability to speah toon 
after a lumbar puncture was made and un- 
conscious patients immediately improve, but 
such instances are rare Sudden deaths have 
also been observed immediately following a 
lumbar ptmeture, mainly in children. In pa 
dents with dynamic lesions, such as epi 
dural and subdural bcmatomai, the use of 
lumbar puncture is contraindicated The by 
drodynamid In the cranial cavity may bo 
upset by lombar pinjcturo and hemorroaco 
Increase. False impretsioDs as to conul 
tloQS prevailing in the cranial cavdty may bo 
obtained, When a lumbar puncture is done 
it is best not to lovver the p ressure too rap- 
idly A good rule to follow is to bring the 
pressure denvn to threo-fourths of Ks orlgi 
nal level, even though this may involve re 
movEl of a variable quantity of c ere brospinal 
fluid and threo-fourths of the original level 
may still be a high level of pressure indsu 
ral herniation in the pretence of a mass le- 
sion may be prodpitated b> a lumbar punc- 
ture. 

The cautious use of a diagnostic lumbar 
punctiue at any time In the course of the 
treatment of a patient with head injury is 
indicated When Infection b suspecteo, lum 
bar punctine should bo done ^vitb dispatch 
to determine whether evidences of infection 
cdst In the cerebrospinal fluid. In some in- 
stances, intrathecal medication may bo ad 


visablc 

OpcTtaivf matuTgnneHL The operative 
treatment of patients with bead injury in 
eludes the management of simple and open 
depressions of penetrating wounds and of 
patent cranlooasal and cranloaural com- 
munkfltlao manifested by cerebrospinal 
fluid dbeharge through these path* and/or 
pncnmoceplialu, duo to tho tatroducHon of 
Bis Ihrooch the raino patlnviyj. Bepented 
menloBtlirtafectioo ^tot haul talurjjo.y 

tadloS the pi«oce of a paloot enmimunl 




should be considered A torn slnns is re 
paired cither by the use of mattress sutures 
or the application of Gelfoam, ^silich fa held 
in place over the tear in the sinus by bridg 
log stitches Occasionally repair by a vela 
graft may be irxlicated. Venous sinus io- 
jurlcs are more frequently seen In penetnt 
tag wounds of war than In civilian casual- 
tie*. When tom the lateral linas may be 
doubly ligatod The anterior third of tbe 
sagitt^ sinus, if torn may also be doubly 
lifted The posterior hvo-tlilrds of the ngit 
tal sinus and confluence of sinuses must be 
repaired to maintain the continuity of blood 
flow 

In the repair of a caranionosal fistula or s 
cnmloeural fistula the use of a fascial trani- 
plant is desirable. A complete witerti^ 
closure of tho area of fistukHis communk* 
Hon must bo accomplished. Patients having 
repeated meningitis follmvtag a bead injury 
should have on adequate exposure of the 
area of flshdoui communicBtion for repair 
Ooture may bo made with either mattress 
suture* or a fascial transplauL When exteo- 
sfvely tom areas are exposed, a piece of 
fascia lata, obtained fnam the thigh, may be 
Sutured as a grift Inside the dural opening 
Tbe use of muscle stamps or Gelfoam should 
not be depeiKled upon when closure by m 
turo or a graft con be effected. The open in g 
in tbe bone may be closed with a methyl" 
methacrylate prosthesis 

Jn the management of the patient with an 
epidural hematoma, an adequate caimlotomy 
opening should bo made over tbe clot, the 
cw removed and the dead space betwea 
th/< dura aod the bone should be obliterated. 
Pot a patient \vlth a posterior fossa epidural 
hematoma, exploration ta the vicinity of *n 
ocdpital fracture maj be foDoued by ^ 
larging this opening to an adequate site ic» 
removal of tho dot 

In a patient having a subdural bematotw 
(acute, subacute arS chronic) the oso d 
multiple trephine opentags to drain arw 
cormterdroin a liquid c3ot fa frequently ^ 
ccssfuL When tbe dotted material fa sow, a 
small bone flap fa indicated- Bilateral cx 
ploratioas thoxiid always be canied wt 
Subdural accumulation of cerebrospinal 
fluid is best treated by trephine opening® 
the affected side. Such collections are oiten 
bUateraL 

Intracerebral hematomas may be IdenO' 
Bed through a trephine opening They may 
bo drained through a larger emnidomv 
opening after the area of hemoTrbag^ ^ 
capped by applying suction to tbe overiying 


ClINTnAL AM) PimitllllAL NlJl>*OUS S\STE.\!S 


1421 


bJcnnUl tiimon Imltcntwl In Tnl)lp 2 
ctmiiflcd from a iiir%r> for o turn!) lu-o 
jTiT pciHod al the Ncn^ \oiL II(«pIlal TIip 
H gum ire itmflar to tlu«r (>f compilation! 
from nummmn other clinics the illpht dif 
fcrcDces rcflrctInR some partlctdar drmim 
itaoce which ma> ha\-p nltmcictl morr of 
one h^pc of caw* to one clinic than onnther 
For example nltultar> adeiMimas had a high 
bddcDce of 1(3 p(T cent In Otshlngs scrici 
bccainc of lib lnlm*st In tl>c pituitary gland 
nbcrcaj In the srric! rpporle<l Iktp there b 
1 dirproportliinjtelj lilpl« ncrcvnlagc nf met 
kUUc tmnon liccanw m tin pro\imll> of 
«n affiHaled rrctinmirglcal »cr\'icr In a Ikh 
pitil for cancer TIk? \Tuiatkm In tin relalbc 
frcquenc) of l>pci of gUcnrm In different 
icries, partlcnlarl> l>etween gllolila^tirmo 
lod ajtroc>loma and arlrohlartoma, reflects 
the different attitudes of pathologbls tn re- 
gard to these tumors, 

OJMCAL nsDnoMcs or t\TnAcnA\t*L 
Tvjjons 

There are certain general effects to be 
PT)ected from tlio presence of a tnmur In or 
w the brala without regard to the pathologic 
lipc. J'rt there ore dbtlnct clinical tsneds 
twi cJuractcrfallcs in bclador that Indfvtd 
tiahtt most t)pcs of hraJn tumor In addF 
daw there are different dinical s>*ndroTTtcs 
^hkh remit from tlw presence of tumors In 
\iriotti areas of the brain In children, the 
oafority of tumors occur Iscncatli the ten- 
^ohim In the cerebellum ami brain item, 
^ tome t>*pei of Ibesc tumors do not oc 
^ In persons of older ogc Tho consTrso is 
true tn adults wbo rrtorc cemmoni) haNX 
*))pnUcntorial tumors, man) of which ere 
®^)ifflgloma3 Dot seen In children S>Tnp- 
lans indlcathT of pressure on the op^ 
“^■ei and chiasm arc likely tn children to 
I* due to cmnlophoryTiglonm, svhllo tn adults 
Ihey are usually duo to a pituitary adcooma. 

The manIfesUtlons of an intracranial tumor 
I»I1 into two daisci those resulting f ro m in 
hitmcraiilal irressuro and those 
caused by Irritative or destructh'e effects on 
*P*dfic regions of the brain While It b ad 
'^tageous to recognlzo the presence of a 
before papIUedemo end significant 
“Crease in Intracranial pressure develop, 
^i^on In so-called silent areas of the brain 
Ihose which block the cerebrospinal 
pathways may cause only increased hi 
prearure Supratentorial tumors, 
^ydisplacfng the cerebral hemispheres, may 
Pahra hmilatloii of the temporal lobes 
the tentorium, resulting in a variety 


nf effects Including compression of tin; mes 
rnctplmlon nantmHng of the aqueduct of 
S}l\*lus otkI occliulon of local blond vessels, 
nn\ one of whldi effects ma) lead rnpldl) to 
serbrns owl lneN*crsft)le damage to the brain 
particular)) coma and the decerebrate stale 
Infratentorial tumors in odditlon to pro- 
ducing diiTct pressure on tltc medulla, may 
cause iKTnlation of Uic cerebellum Into the 
foramen magntjm anti additional rTtcdullar) 
ciMnptvsslon with signs of sTUCular and par 
liailarty of respimttn^ failure. 

As Intmcrnnkl pressure Increases and be- 
fore llic more dire effects dc\*clop there arc 
frequent!) ssTnptoms of hctuIacJie comlilnp^ 
falllfiR c/n/fl) acuUy and Hipiopla thou^ all 
of these ma) not occur Ilt^adie rarely has 
value in localizing an Intracranial tumor 
exccptloirs bdng tho occasional latcroliz* 
tiun to one side of tho head ostr a supra 
tentorial tumor and localized subocdpital 
pain with a tumor of tho posterior cranial 
fossa. In about 15 ixn- cent of the patients 
Iiasing increased pressure there is no head 
ache al all otkI when present, hcodache Is 
rarcl) of severe degree; If It docs bocoroe an 
excruciating pain there is Imminent danger 
Vomiting ma) at times be secondary to the 
pain but more often it Is due to initalJon of 
N'agal centers In the medulla. Exertion, slrnln- 
Ing or ridden change In position by further 
altering the Intracranial pressure ma> erv 
hance the headache or lead to sudden and 
forceful N-omlting. Matutinal \X3mlllng on 
rising from bed fa a common manifestation 
of jywteriox fossa tumors, particularly In 
children 

Some degree of blurring In oirlon fa a very 
common accompaniment of paplllcdeina 
which occurs with IncTcascd intracranial 
pressure, though significant kas of actrity is 
•lm\ to develop This characteristic fa of 
value when a differential diagnosis must bo 
made between papilledema and optic neurl 
ds, since In the latter there is rapid loss of 
xisuol acuity Diplopia xvhich sometimes ac 
companies increased intracranial pressure, 
results from compression of an abdacens 
nerve occasionally both abducens nerves 
and before a gross squint can be recognized 
the mtlent Is aware of duplication of objects 
oo the horizontal plane. 

The features which make for precise local 
Ization of a brain tumor are those that have 
to do with motor and sensory functions. The 
d^opraent in a local area of tho body of a 
change in musde function, such as cotrvul- 
1 ^ movements weakness, rigidity inco- 
ordination, adventitious movements and re- 
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SCJCfcC TO ftElATE TYPES OF OUOMAS fCCOKiOiQ TO THE PftEDOWMAKT 
CfLUJJW COWTTTTUTXW OF E-aCH GBOOP BjULEYI 
Flgurr 15 


effort in thft de\olopn>^jt of iiibrecmnial 
turnery tmd conUnuo to present maft\ uo 
tolved probfemJ [ntracranial txmtors ore 
relatively uncommon but are not to he re* 
garded u rare Id one large dintc, a turvej 
^ho^ved tliat 7 per cent of all neoplaims re- 
moved furgically Nvero located Intmcninlallv 
In tho aaroe rurvey the Inddence of card 
noma of the stomach and of tho rectum n-es 
about 10 per cent, of the colon about 9^ per 
cent and of the female breast nearly 10 per 
cent Although Intracnmlal tumorr occur lets 
frequent!) in infancy and in >tiuth than at 
other times, no age group Is spared. Tho 
greatest incidence occurs In bidlviduols be- 
tween the ages of thirty and fifty )‘eDr». The 
sexes are equally affeded and, as far os h 
known tliere is no racial variation 

PATHOLOGIC CJUSSlFICAriO\ OF 
ISTRACIUyiAL TVilOIU 

Intracranial tinnors may be socondar) oc 
CTirring by metastasis from mollgaant lo- 
rioni clie\vhr«re In the body or they may be 
primary In which cose they ore derived 
bum the brain Itself or some of the other In- 
tracrenlfll structure* such as blood vessels, 
cranial rervci, the meninges or the h^poph 
yris Tho commoctest tumors, the gtlomtu 
arise from tlw nourodlo, or supporing tissue 
of the bruin, and itui-e up nearly half of all 
orlmtry brain tumor*. The gliomas are sul^ 
eWfled according to the resemblance of 


the predomfuQtfng cells to the \’arfooJ em- 
biyoanl or adult cells in the brain the more 
anaplastic the cells, the more malignant the 
tumor The clflsslBcatlon of gliomas proposed 
by Bailey and Cushing and hosed cr the 
histogeneris of the brain (Fla. 15) has been 
almost un]versall\ cmplo%'eC otner dasd 
fleaUons have usuall) been modifications. A 
more recent dassifleation proposed b> ker 
nohao, Mabon. SWen and Adson Is hosed 
on the Ideo that gliomas arise frean adult 
colls still capable of proIiferoHon b> a proc- 
eis of dedifferentiation, or anaplasia. These 
outhoTi siiggcst that the conWinh used 
nomes polar spougloblartoma, ostroblostoma 
and glioblastoma multfforme be replaced bs 
0 gradation of maligtumcv using the name 
astrocytoma, grade 1 to 4. grade 1 being the 
least malignant ai>d grade 4 the rnori 
This has the appcol of simpUdt) )Tt the 
hUtogeuic clossii^ticm has the ad\’antage 
of long use and famJUaritv 

While the gliomas tend to infiltrate the 
brain the next commemest intracranial tu- 
mors aro the nicn/iigiamas which arise from 
the meninges and displace rather than in 
xnde the brain. The some obtains in most of 
the other turnon such os the nadinootat 
arising from nerve sheaths, the bypopliv* 
ettl adenoma*, the congenita} tumors which 
arise from devdopmenfol defects and the 
blood vcttcl tumor*. 

The frequency of the dlfi’crmt ti^pes of 
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tracrnriial liunon I 5 liKlJcntwl In Table 2 
complied fnim a tunvy for a tumt>*two 
A-car period nt iIk* Nca\ ^ork Ilfnpllal Tlu 
bgurcj ore rimflar lo thow of compilalkmt 
from numcroo? oIIkt cUnla lire *llght dif 
fcrcnccs rdlcctinR wwnc particular dreum 
rtanco uhldi mo) ha\T attracted rrmro of 
cue tjpc of CMC to one dinic than another 
For example nlttdtar) nderetniaj had a high 
Incidence of per cent In Ctuhlngi mtIc* 
bccturo of hts Inti-mt In tire pltultarx glarxl, 
wbcrcaj In the fcrici reported hero there I* 
a db p T O po rt lonatcU high percentage of met 
astatic tumor* because of the prmlmltj of 
an ifEHalcd rvcuronirglcal serxicc hr a Ikm 
piul for cancer Tire xTiriathm In tire relatlw 
frcqocnc) of txpci of glioma In dllFcrcnt 
series, partlcuiajl) between gllohlarioina 
and astioc>1oma qtkI artroblastoma, rc6ecls 
the different altitudes of patlrelogiits in ro* 
gard to these tumors, 

OJMCAL nSD/tOMCS OF t\TniCnAM*L 
TV310RS 

There aj® certain general effects to be 
expected from the presence of o tumor in or 
on the brain without regard to the pathologic 
hpe, 'yet there are distinct dlnktU aspects 
and characteristics in bchador that Indhid 
Bs ltzc most t>*pcs of hrnln tumor In add! 
ti«», there are different dinical *)TKlromcs 
whkh result from the presence of tumors In 
\irloui areas of the brain In dilldrcn, the 
ntt|ority of tumors occur beneath tlic ten 
torhnn in the ccrclrellum and brain stem 
tad some t)’iK3 of these tiunon do not ere 
cor in persons of older aga The conx-erse Is 
true in adults who more commonly baxo 
mpratentorial tumors, man> of which aue 
“i^niDgioTnas not seen hi children Sj'mp* 
team indlcatixT of prcnuro 00 the optic 
nerves and chiasm arc likely in children to 
he due to cnuiioplmryngioma, xvhilo in adults 
they are uniall> duo to a pituitary adenoma 
The manifestations of an intracranial ttnnor 
fall into txx-o daisei those resulting from in- 
Intracranial i>rcsjuro and those 
ctosed by Irritative or destructive effects 00 
regions of the brain ^VbIle it Ii ad 
J^tageom to recognize the presence of a 
toor before papilledema and significant 
In introCTaaial pressure develop 
In aoreolled silent areas of the brain 
those xvhich block the cerebrospinal 
pathxvayi may cause only increased In- 
preijirro Supratentorial tumor*, 
the ceTebral hemispheres, may 
P™dn(» herniation of the temporal lobes 
dutiugh the tentorhim, resulting in a variety 


of effects including compression of tire mei 
cnccidialon narroxx'lng of the aqueduct of 
S}K'lus and occlmlon of local hlosxl vessels, 
onj one of which effects may lead rnpidl) to 
serifHis and IrrexTriiblc damage lo the brain 
partlciilarl) coma and the decerebrate stale 
Infratentorial tumors in addition to pro- 
dttclng direct pressure on the medulla, ma> 
cause Iremlatlon of the cerebellum Into the 
foramen magnum and additional medullar> 
compression xxith signs of x-ascular and par 
liciilarl^ of respiratory failure 

As hitrncranlal pressure increases and be 
f»»rc the morn dire cff'cct* dex’dop there ore 
frcqucntlj ssTUptoms of hcadadie comif/ng, 
faUhifi cl^ial acuity and diplopia thoti^ all 
of these maj not occur llccdadte rarefy has 
xaluo In localizing an intracranial tumor 
exceptions being the occasional bterallzn 
lion to one side of the head over a supra 
tentorial tumor and localized subocdpltal 
pain with a tumor of the posterior cranial 
fossa. In about 15 per cent of the patients 
haxdng Increased pressure there Is no head 
acho ot all and xrhen present, hcndacho is 
rorcb of sex ere degree- If It docs becorne an 
cxcTudatlog pain there Is imminent danger 
Vomiting ma> at limes be secondary to the 
pain hut more often It is dne to Irritation of 
vagal centers in tire medulla. Erertlon, strain 
Jng or sudden change In position bj further 
altering the Intracranial pressure ma> en- 
hance the headache or lead to sudden and 
forceful x^^?mltJng. Matutinal x-omlUng on 
rising from bed is a common mnnifestatkm 
of posterior fossa tumors, particularly in 
children. 

Some degree of blurring in vision is a vcr> 
common accompaniment of papilledema 
xvhldi occurs xvith increased introcranial 
pressure, though significant loss of acuity is 
sloxv to develop This characteristic is of 
value when a differential diagnosis must be 
made between papilledema and optic neuri 
tls, since in the latter there Is rapid lots of 
visual acuit> Diplopia xvhich sometimes ac 
companies increased intracranial pressure, 
results from compression of an abducent 
nerve, occasionally both abdneeni nerves 
and before a gross sqnint can be recognized 
tbe Mtiont is aware of duplication of objects 
on the horizontal plane. 

The features which r^e for precise local 
Ization of a brain tumor are thw that hax-e 
to do xvith motor and sensory functions The 
development in a local area of tbe body of a 
change in musde function, inch as convul 
rive movements xveakneii, rigidity inco- 
ordination, adventitioiu movements and re- 
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TmbU 2. Vnifud InlrwcrgnUl Tmmmn (Ntte T»Ht UtipUtl Ji-Yms Ptriti) 


Ctimmi 

Glbbltttofiu muldTorme 392 

Actrocytocna 202 

McduUobljjtoma 45 

CXIgodcndrofUoma 23 

Spoogtohljtttoroa poUre 13 

ActroblMtomB 6 

Epeadfmom* 32 

PlocmlociiA 12 

Ouglioocurctma 3 

NcororptthcJKXiu I 

Papdlom*, cborold plexta 6 

JJtmagrmts 
Pitiot^ AJamma 

Oirontopbobe 35 

nhrrwM^Wil II 

Mixed 12 

Adenocxr cla o m i 2 

Aemttw Varvtmw 
Bi»*d FmW Twmmt 

Han»ayiob]B»toBm 18 

Asfionui 35 

Omtmtal Tmtmi 

Cnolopharynflamu 20 

OulateatODsi 4 

Dermolcli 3 

TermtcxBM 2 

Cborckitaia 6 

MtUtUU 

yiucfUmtmi md V*cUtvJted 

Cyra 6 

Gruulooui 5 

Other 3 


TaUl 


W7U1XX pn*cufr*ai 

745 52J 


210 148 

110 77 


92 6J 

53 3.7 


35 2.4 


156 11^ 

19 IJ 
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Hex changes indicates involvement cA motor 
areas of the brain, the cortex, tbe tracts or 
certain cranial nerves If there are abbem 
tions or defects in smell, vlsioii hearing or 
of the various tactile senses these too may 
point to the involvement of specific struc 
tures of the brain. Exceptkmi sometimes 
exist because of tbe remote effects of altered 
Intracranial presruro os exempUfled by heml- 
paresls, or even a laterallzed fit which may 
occur with a tumor that occupies a region 
of the cerebrum remcFVod from the motor 
cortex and tracts. But the localliiog value of 
certain sensory disturbances is highly rell 
able. For example, an unctnafe fit in which 
the patient crperteDces fleeting episodes of 
unpleasant odors occurs onlv when the un 
cui in one of the temporal lobes is direcUy 
affected by tranor- loss of discairainatoiv 
and iwtition sense in an extremity with 
nraefvTuon of otbor form of to 

dtaita direct favolvOTont of tho poit 
njlimdlc reniory corta or 111 totowltole nib- 
cortlcl coonrettom, md a homtmymou. 
Smtaoplc vW acid Meet 
from direct tovolvcincnl of the cOTtialatenU 
visual pathway 


Disturbances in speech are of two types 
those which are related to exprealon and 
those related to reception, though rarely if 
at all, does ooc t>p© exist without some de- 
gree of the other Aphasia of any degree or 
type indicates that the tumor lies above the 
tentorium in the temporal lobe or in an im- 
mediately adjacent region Tbe early manl 
festations of aphasia are easily mistaken for 
psychotic changes, but aphasia Is a defect in 
language and al]l<^ functions and is not re- 
late to mood or behavior 
Convulsioiu, when associated with intra- 
cranial tumora, indicate that the tumor lim 
above the tentorium no fits result fn^ 
tumors in the posterior fossa, with the 
possible exception of their rare occurrence 
in a potient with a tendency to convulsions 
who develops Increased intracranial pres 
sure from a posterkir fossa tumor Patients 
with posterior fossa tumors may develop 
episodes of rigid hyperextemfoo, sometimes 
spoken of as cerebmlar fits, but which ore 
really manifestations of a decerebrate 
and nave a serious implfcBtion Fits, usually 
with focal qualities and more often dlumoi 
than nocturnal, are a fairl on accoro- 

JO. 
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panhncnt of cerebral tirmon TIho occtir In 
about 45 per cml of all jMtlenU uith kupru 
lenlcrlal lumort, ImiI partlailarl) In 11k»c 
vdlli the more l)enlgn t)T>c* of glioma (alKnit 
90 per cent uHtb nllgodendrogllomai) or 
wKli mcninglomai ultli \\hlcb there 1? on 
IndJcncc of fiU of about G5 per cent Con 
\-ulikini ma) be the onl\ manifestation for 
months of a ikn\l> growing tumor and on 
adult who dcn-clops them for the fint time 
tn life should be suspcetc<l of ha\Ing a 
tumor 

EN'oluatlon of Wnial j>'mptoms and of fiin 
duscoplc, pupniar) and cxtraocular signs Is 
of ver) great Importance Rnlnctlon in vts 
ual ocult) wlicn accompanlctl b> nrimars 
optic atroph) rather tlmn b) papilledema or 
to late cffcrti, secondary atrophj Is tiiu 
alh the result of ImmUertxml of the optic 
DcHTS or chiasm b\ tumor Pcrimclr> can 
be particular!) helpful and allhougli careful 
testing on a tangent screen b desirable, of 
ten much can bo learned b> confrontation 
testing with &ngcn In Ute initial examlno 
tion. A defect la the slsual field of orw ere 
lodlcatei inNolNTmcnt of the nentj on that 
side. Bitemporal field defects Indicate a clil 
■smal lesion, chiasmal f>-Ddfcimc. while ho- 
1000 ) 11)0111 field defects, as mentioned here- 
tofore, Imvlabl) Indicate a lesion In the 
contralateral visual pathw.ay somovhero be- 
b'Wi the chiasm and the calcarine area of 
the ocdpital lobe. 

Diplopia with dupUcQtkm of objects on a 
dlagOMU plane, results from pals> of the 
third or fourth cranial nerve or of a Icskm In 
the t egmentum In tho mldbroin. Tlds is In 
cootradistinctioo to diplopia with borlzootal 
dupUcatlan due to abducens palsy Third 
traalal nerve palsv should be cvidcocod by 
an enlarged puplf and drooping e)‘cl(d on 
one side If not also by dbccmlble defects 
In movements of the fnv’olved eve escept In 
lateral deviation An enlarged inipll duo to 
inctmipleto oculomotor nerve palsy oceuri 
particalariy on the sklo of rapidly develop- 
ing turaon of the temporal lobe, causing 
•hfft of the brain stem and compression of 
the nerve. 

Impairment In upward goie results from 
a lesioa of the quadrigeminal plate or adja 
regions of the raldbrain and b nearly 
pathognomonic of a tumor In thii region Dc 
hi horizontal roovemenb of the eyes, 
with p^ervatlon of vertical movements, re- 
ruit from a lesion sll^tiy lower In the brain 
stem and are seen almost eiclosivelv ac 
^panying gliomaj of the brain stem, Ny*- 

gmus doo not result from a supratento- 


rial tumor hut b prlmBrlly tho result of a 
(IbUiriNtnce In the S'citllnilar system and 
linked with tumors In the posterior cmnial 
fossa 

Tl/AfOR STNnnOMCS 

Tlio foregoing dbcusslons may bo sum- 
marized in Wief descriptions of some of tho 
syndromes based on the pathologic charnc 
teristka of IndMduaJ turnon and the symp- 
toms anil signs which they ore likely to pro- 
duce l>ccauso of their predilection for ccr 
lain locations in the brain 
Tumors of the Cerebral Ilcmlsphcm. The 
commoncsl tumors of the cerebral hemi 
spheres are gf/omas and unfortunately glio- 
blastoma which thus far has been incurable 
outnumI>m all others- Astrocyloma, which 
b a more benign growth and sometimes 
curable occurs about half as frequently 
while oligodendroglioma, the rarest of these 
three b the most slowly growing and most 
benign. All these tumors occur with about 
equal frequenev In tho several lobes of the 
ItcmUpliCTes with tho exception of the occip- 
ital, wiiefo there U o relathTb low ind 
donee of all tyT® of tumor 
Meninpiomas which afiecl the brain by 
compression and not by invasion occur 
priodpaJlv aboN-e the tentorium and with 
about one-third the frequency of gliomas. 
They are regarded as usii^v benign, encap- 
sulated and surgically remo\'able, thou^ 
their location, size and \TucularIty sotnetimes 
may ddeot attempts at radical removal, Thev 
lend to originatB from regions where orach 
Dold villi are clustered aj^ thus arc found 
al«ig the sagilla] ilnui, “parasagittal" and 
falx tumors, and along the course of me- 
ningeal s essels, where they comptresi the su 
perioT surface of the bemispbw and ore 
sometimes referred to os com«dty tumors. 
Other common locations are along the sphe- 
noid ridges and the floor of the frontal fos- 
sae, particularly in the olfactory groos'ei, 
and on the tuberculum sellae. Those on the 
sphenoid ridge affect the temporal lobe and 
adjacent portions of the frontal and parietal 
lobes. Those in the olfactory groove en 
croach on tho inferior surfaces of on© or 
both frontal lobes and destroy the olfactory 
and optic nerves. The syndrome described 
by Kennedy of anosmia and visual leas on 
on© side, with bomolateral primary optic 
atrophy and contralateral paplUedema, is 
pathognomonic of th© olfactory groove me- 
ningioma. Tumors of tho tubemilum sellae 
may cause compression of the optic nerves 
and chiasm In the early period of their 
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growth and can be detected by the pattern 
of vltnal change*, though Kimetfmes they 
attain great lire and dirplace the frontal 
lobes before vision is afFcctetL 

FTxmtal Icbc ttsmort which invado or 
comprcM the brain cause subtle changes at 
first and later more pronounced nltcratton in 
personality loss of Interest, Irritability bn 
paired Judgment and memory and an atti 
tude of faectiousness Forcetf grasping con 
often be demonstrated and If tbo lalon cn 
CToacbcs on the prerolondlc area, there may 
be conviilflonJ or prooeislve corOcoipInal 
tract signs lesloni on me left side may also 
cause aphasia, particularly of tbo anomlal 
type 

Parietal lobe turnon cause striking motor 
and sensory changes on tlw coatrnlat'‘ral 
side of the body Jacksonian convulsions aro 
a frequent manifcitatlon, particularly In the 
early phase of the disease, while In Infer 
stages there is increasing bcmfparests In- 
VDlvemcnt of the sensory cortex results In 
contmlafcTo] astereognoaCi and loss of dUs 
ertmiaatory sense and letsciu the degree of 
ipastidty in berniparesls. On the dominant 
side parietal lobe lesions also produce apha 
sic defects, especially of the receptive type 

Temporal lohe tumors may be rcUtfWly 
'silent'* and attain considerable size before 
detecdon particularly if they occur on the 
Qondominant skle, but when they oro on the 


Increase fn Intracranial pressure accom. 
panletl by atodc movements dysmefxia and 
hypotonia nystagmus Is an fncomtiat find 
fn^ Particularly In younger children, the 
si^ificance of uoexplaio^ vomltio^ the 
development of a squint from abduceru 
palsv and the roodcrato enlargement of the 
head due to gradual growth of the tumor 
may go unrecognlzod for months. 

'Tbo rrext roost common tumor of child 
hood is the molignanl cerebellar meduPo- 
blasioma It produces much the same pres 
sure effects and cerebellar disturbances ts 
docs astrtxytoma, but the development of 
syrmptoms Is more rapid and the peaX ago of 
occuiTcrrco is jo’ciaf years earlier Even so, 
it U usually impossfblo to be sure csf the dff 
ferential diagnosis without operation. The 
medidloblartama. as with few other pri- 
mary intTacranlal tumors, tcaidi to spread 
along the cerebrospinal fluid pothwsyj 
and occusionallv tho tumor will gix'o evi 
dcDce of its presence in the loww spinal 
carral before cerebellar signs develop. The 
tumor is highly senf^ti^e to x ray treatroent. 
sometimes for a number of years, but radio- 
therapy should not bo employed without first 
identin’ing the tumor and perfonnlng lur 
gical dccompresiiOD 

Other tumon of the cerebeDion of less 
frequenev though not rare, are ependumth 
mat the pepfJlomat of the toroid piexus 


dominant side aphasia Is to be expected 
Deep lesions Involve a port of the optic ro 
diation sometimes causing visual halluctno 
tions of bizarre forms and usually causing 
contralateral horaonyTiKKiS upper quadrant 
aiKjprio of incongruous type l/Dctnoto fits 
feelingi of diji vu and psychomotor scir 
ores ore inconstant effects <rf temporal lobe 
lesloru, but, when present, they are dfagnos- 
ticaJly Important 

OccipifoZ lobe tumors in particular cause 
visual Hpll irei nations of light and homonv 


roous hemianopsia of congruous typo, often 
without other loenlizing signs If tho lesion 
involves the lateral convodtv of the lobe on 
the dominant side, there may be difficulty in 
reading ability (aleila) and inability to rec- 
ogniie object! by right (visual agnosia) 
Tumort of the Cerebellum, Tho common 
bruin tumor of cMittood i» the bmira cot. 
beBni attmcttlttma which hu in ^ In nco 
dlrtribnaon at twelve yean and it rarely 
reen In penonJ older than twenty ye«i^ The 
remit, rf mrslcl trnitment 
wbki rotke. it »n the more to 

dlngnori. before Irre^lo change, 
ocenr The rymplom are thoK of gradual 


and hemanp.hbhs3io»ias These may occur 
ct any age, but the first hvo are more com- 
iDOn in eorlv life while the last is the benign 
cerebellar tumor of adults A differential 
diagnosis on the basis of neurologic signs is 
not usually possible, though there ore a 
fmv spedal features NvhJch ore hdiiful- 
Epond^oroa njtd papilloTna tend to be- 
come firmly attach^ to the floor of the 
fourtli ventrieJe nod at times produce faefcu 
palsy as a result of invasion of ore or bw' 
lod^ nuclei Because of this firm nttneb- 
ment. It Is Usually impossible to pcifocm 
coanploto surgical exdslon- EpcudiTnonia, 
Uko medullobiastOfna, may seed Hself tl®g 
ibo fluid pathways thb tumor also has 
a tendency to bleed spontaneously causing 
tho symptoms of acute lubarnchDoid bcmtM 
rboge HemongJoblutciroa which has a high 
late of surgical euro, may produce any cs 
all of tho signs of a cerebellar tumor 
more esped^v it should be recognized ibflt 
this tumor may be accompaniw by true 
polycythemia, Ij sometimes nuniliol and mov 
be associated with bemangioroatosij el^ 
where in the body most particularlv in 
retina. In uhlch cose the combination cd 
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retinal and ccrdulljr Inmor is rrfmal lo os 
s-oo lllppci Umlana diseflsu 

Taraon of the Ilraln Stem Turnon of Uio 
brain item arc plktmav nsualK rcIatI\Tl> Ik** 
nlpn sudi u tjKniRioWarfonm /w/orc trr at 
tweyioma but 1)OCQtiv of their locolkm aro 
not amenable to rtirpcrj nntl can l>c con 
IroBcd onl> for a vibllc u-Illi ratllollKTap) 
The pom Ii mudi more froqtKmtl> InsmUt^ 
than tlic mctliiha ami tlw ape of incidence 
fa prindrollv in childhood occnikmnlly In 
)Txii)p odullhood 

The characteristic of tliew; turnon li tlttt 
lhc> produce cranial i>cnx palsies \jsuaU> 
for tome time before kmp tract tipni or In 
created fntracranlal pressure appears It it 
rmarlablc Uiat in nvin\ cates tltc aqueduct 
and fourth STutridc ifmoph narrwed are 
not occluded, and paplUcUcmu nesvr de* 
sTlopt. Among tin? sarious cranial nerve 
pakte commonl> teen arc cxtraoculor pal 
rici, vocnttlng, djtphagla, dstplwnta and 
fatiil monoplegia cw dipleg Irut <aher era 
alal nme paWe* ma) ocettf Nptagmus 
and ataxia In the cxtremitiei ore also com- 
moo. 


cerclKlh>poulllc angle deserves tpcdal men 
Uutt Ix'cnusc its rccogniiltm can Iw relied on 
to ldentif> the presence of the acoutiic nc» 
rinoma whiclj is surgically curable OtlKrr 
tumors sshldi ma> occur In this region are 
incnlngiojua and ciiolcjteafoma tlic latter 
being particularly favorable to treatment 
S>Tnptomi of aoKtstic neurinoma develop 
imidiousI> Ixjginning utuaJl) with unibteral 
tinnitus and progresilw deafness Tl^c vet 
tibular response on tlMJ tame tide dltapixars 
carl) in tl>e disease and tltcro may bo ver 
tigo and Jnstabilit) in wafldng, but pamx 
>’trm of N'crtigo as occur in Meniere s dis- 
ease arc not cflcotmtcrcdL After man> 
monlJis, involvement of the adjacent trigera 
inal and facial ners-cs becomes evident the 
bffmcT being particularly identified by loss 
of corneal icnsalion CMm before other sen 
soT> loss in tho face develops. Additional 
growth of tl>o tuTTKJT may cause pali) of ad 
dilkmal cranial nerves In tho posterkrr fo«a 
and also N’entricular bltx^ thoufdi the pres- 
ence of the tumor can usually be recognized 
before it luu advanced to this stage 
Tumors of the SlelUr Region Tomora of 


Tomon of the Third ^cnl^^ck Neo- 
plasms of the third Ntmtrklc for practical 
purposes, can be dlNddcd Into onlcrtorh and 
pQstertefy placed lesions. Tlw iHrurahma 
typifies the latter and charaetcristically pro- 
uu«* faKTcasod Intracranial pressure b> 
blociidc of ibc venlrklc or aqueduct, biv 
palnnent In conjugate movemeut of the 
ej’es abo\*c the borizorilal plarw and a vari 
ety of pupillary reactions. These tumors ore 
DOtstiited to surgfcaf removal, but some tvpe 
of ventricular shunt is useful to os-crcome 
the ventricular hlodc and some of tho sc\xral 
types of tumor whldi occur in or abottt the 
pineal gland can bo controlled by rodio- 
tampy 

Tho colloid cyst a benign and curablo 
tumor occurs in the anterior third ventricle 
b so located that it bloda the foramina 
or Monro thus causing dilatation of tho lal 
wal ventricles and increased intracranial 
I*^**ure, Except for symptoms and signs re 
*ulthig from the altor«i pressure, thero are 
™ manifestations Other tumors, such 
w gUoroas, cxmrdophar^'ngloma and ectopic 
sometimes encroach on the nnte- 
dor third ventricle and are Ifkelv to cause 
^■pothalaraic dUtinhancea characterized by 
diabetes Imipidus diencephalic epilepsy 
KrmnoleDcc, obesity and precocious sexual 
developraent 

Tumors of the CerebcUopontUe Angle, 
injme produced by tumors in the 


me seiur regton con no separatca into intm 
sellar tumors uhleh arc almost exdusively 
pUuitory odenorruu and suprasellar tumors, 
which include In order of froquenej crania- 
piiarynsloma meningioma o? the tubcrcu 
lum scllae and pjlomas of the optic chiasm 
TIio {union of the pUuUaq/ occur In early 
adulthood and arise from one of three types 
of cclb u-hlch male up the anterior lobe of 
tlw gland, Tho commoocst Is the chromo- 
phobe adenoma derived fnnn the Indifferent 
cclb It produces hypopituitarism os a result 
of compression of the normal gland, enlarges 
("banoons ) the sefla turdca and com 
presses tlw optic nerves and chiasm causing 
visual field defects, usually bitemporal heml 
anopsia, loss of visual acuity and primarv op- 
tic atrophy The wo\vth of these tumors may 
be held In check by x ray therapy but If 
there b any significant Irapatrment of vision, 
surgical removal of the tumor should not bo 
dei^red for It has a high degree of success. 

The chromopha adenoma b derived from 
the eoilnonhU ceHj vphich ore known to con- 
^1 grmvth, Tho presence of the tumor can 
be easily recognized by the appearance of 
^ntism during puberty or of acromegaly 
0 ^ puberty A relatively small percentage 
ert these turnon enlarge enough to compress 
tho optic nerves and chiasm. 

Since the turnon are relatively sensitive to 
has usually been the treatment of 
choice. But since irty therapy cannot bo 
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relied oo always to oootrol the tumor and 
the nibtle perristeirt bodily chongcj ft pro- 
duces turgical eicUkin ha* come to be em- 
ployed more often. The risk in the part of 
destroying nonnaJ pituitary functions by 
surgical removal of the tumor is rw lorrger a 
ha^mrd since the advent of ACTH and cor 
tifione for tubstlfutlon therapy 

The basop/tti odenonw, derived from baso- 
phil celli, is somctlraes believed to be tbo 
cease of Cashings syndrome The tumor 
do« not attain any dfpiiflcant size and thti* 
far has been regarded as not suited to suf 
glcal removal attention centering more par 
ticularh- on the target gland the adrenaL 

In the suprasellar regfon, the cranicpfta 
ryngfoma is the commonest of the scventi 
tumor* that may be found and may bo dt£B 
cult to differentiate from pituitary adenomas 
whose effects it mimics Howorr cranio- 
pharyngioma is a congenital hrmor and often 
produces symptoms before the patient is 
fifteen yetn of age ft has a tendeoev to 
cause diabetes ftisipidtis, sometimes fw 
transient or intermittent perfods, and to 
shmv caldficatioo cm roentgenogrami End 
fngs which axe unusual in pituftary adeno- 
mas Meningiomas produce local hyper 
ortosis of the tobercsifum seftae and gliomas 
of the optic chiasm cause subcUnokl erojlon, 
sometimes with enlargement of the optic 
foramina, which can be ideotifled on roent 
gmograrm 

Meiasutk Tumor*. The most common 
source of metastatic tumor of the brain is 


accurate history and thorough physied et 
amlnation ronaius our most reliable method, 
let without the aid of numerous ptesect 
dav adjuncts, the factor of error in ideatifica 
tiofl and locciizatfon would be cowiderihle. 

Bcwitger^Qffmmt of the skull vield some 
type of positive btfonmtioa tn about 30 pet 
coot of brain tumor*. The change* to be 
looked for are (1) erotioo of tbe *efla 
turden, (2) shift in position of the caJdfied 
pineal gland fdj calcfSc deposits in the neo- 
plasm (4) alteration In vascular marldogi 
of the skull (5) enlargement of cettin 
fonunina, (6) separation of cranial suhires 
tn children, (7) thinning or destruction of 
the skull in adaJts and hyper o s to tic choo^ 
caused by meningiomas, 

A roentgenogram of the chest ihaJd be 
obtained In every ratlent suspected of hiv- 
ing an IntracTanUu tumor because of tbe 
possibility of metastasb from lung cancer 
Lomlxjr puncture and withdrawal of spinal 
Said cannot be performed wfthoat rkk la 
the presence of Jocreaied intracranial pres- 
sure though occasionally tbe risk Is jostified. 
Tbe posilhlUty that symptoro of brain tu- 
mor may be«me rapidly worse foDmrlng 
withdrawal of spinal fluid emphasize* tbe 
need for omlttfog lumber puwiure or re- 
stticting its use to 0 time when cranWoint 
am be performrd promptlv if need be Conv 
pressicn of tuguJar vdns tur pe iim es er- 
rooeoosly perfoirned In cttohinctfou with the 
puncture adds roalerially to tbe risk- 
Jn addltfoo lo determination of the rest 


the lung bat malignant tiunon of the breast 
kidoey gastrointestiiral tract, nasopharynx 
and of many other tissue* of the bodv may 
give rise to secondary grmvths in tbe brain. 
Metastaso ore more commonl) fwmd in tbe 
cerebral hcmi*pber« and, in a stuprising 
munber of ca*es, there appear* to be only 
one lesion in the brafn. The progression of 
nrurologk: symptom* and signs is likely to 
be fairly raf^ and may constitute tbo emh 
complaints or discerniole maolfostatioo trf 
the malignancy The best that can b© ex 
pected from smglcal removal, which is often 
B simple weratioD Is prolcajMtiOQ of life 
ond pcrfdb fy some revmxal of polsio* and 
teitef of beadatbc But to numy patfenti and 
tbeli fomilie* this much k very much ^VDrtb 
while- 

diacwsis 

It wooU be a seriou* mirtake to assume 
the dlaffiwwis of turnon and other db 

^ rf cooia do wBbout df^t 


toff pressure of the cerebrospinal fltrfd, the 
other Important determinations are tbe pro- 
teta content of die fluid and tbe cell cocnL 
Tbe protein content to the fluid U ele\«led 
to tlw majority of bat not to all, patients 
with brain tumor The most coosfetort <§eva 
tions occur with acoustic Dcurinomas and 
menfagtomas which exist near tbe Boor 
the ilc^ Occasionally clioblastomas wbicb 
eocrooch on the ve u tr i de or tDCtsstatio tu 
mors >vill prodirce pleocytosb In tbe fluid- 
In some case* ft is pottfole to ideotih ^ 
presenco of neoplastic celb to centrifuged 
cerebrotpinal fluid. In case* of ettensive to- 
volvenient of the meofages by tumor then: 
may bo signifleant doCTcase to the 
content of the fluid. Recent ibidiee of 
transaminase content of c^^^hrospta^ fc|d 
suggest (hat some fa/ormatfon if provided fa 
differeotlattag vascular and neoplastic 
eases of the brain, transaminase 1* nsualY 
locseoaed in tbo fonner and less oft® *1" 
tered by tumors . 

Eleetroencepfialogrephy Is found to w 
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il in Idcnlifj*inR tlio prcjcncr nnd loca 
of a brain tumor In from 50 to 73 per 
of cQ^ci, tlcpcndluR on iIk* crpcrlcnco 
dlllRcnce of lltc c^amlTHT In partlailnr 
tentorial and deep rupralcntorial lu 
mon cvTidc detection and often on abnormal 


IKittem duo to \Ti5cular dUcasc cannot be 
dlstinRuIrlied from thnt of a neoplasm 
fo the electroencephalogram has \’nIuo as an 
adjunct method of examination 

nadioaciicc iroiopex haw como to bo cm- 
ploj-cd In tho Idcntlflcntloo of brain tumor* 
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based on the premlso that the pretence of 
the isotope deposited temponuilv in greater 
coocentiation in the tumor con W detecletl 
b) a suitable cormting de\'ice The tests 
made with gamma-emittiDg radioactive I'*' 
and a scintillation counter baxT shmATi on 
effldencj of about 70 per cent in the detec 
tlon of brain tumors abm-e the tentorium. 
The results in detection of turrwn b> this 
method are at least as good as those ob- 
tained b) elcctrocncephalocraphj ImpitnTd 
results in diagnosis ba\'o been reported b> 
the use of a positron-emitting isotope and 
automatic coincidence scanning os compared 
to single or multiple chani>el scanning utlltz 
ing gamma radiatioa. 

Angiography (Fig. 16) performed b\ Ute 
injection of a radiopaque dye (usually 50 per 
cent H>’paque) Into the carotid or N'ertebnd 
arteries has added slgnlficRntl\ to diagnostic 
procedurei and is attended b> t’ery little 
risk. The test Is of leu use in posterior fossa 
turnon than in subtentorial tiimors where 
it can be of conrlnerable adt-antage in iden- 
tihing the presence, relati\o size and ras 
culailty of tne lesions and has about 80 per 
cent acciu^cy With somewhat leu accoracj 
the t>pe of tumor can sometimes be deter 
mined For the diagnosis of N-asculor lesions 
such Oi aneuryxins and orterim'caoas anom- 
alies, the method h Ideal 

VentriailograpJiy (Fig. 17) and enceph 
ahgnipJiy by air Infection into the x’entrides 
or spinal subarachnoid space are still tho 
roost reliable methods of Identihing the 
presence and the location of a tumor fa any 
part of the brain. TIm efflcJency of the tests 
is about 95 per cent Tho letter method 
requires lumber puncture and entails Its at 
tending rid in the preseiKc of Increased 
fatracninlnl pressure. But if the air is in- 
jected without also withdrawing cerebin- 
ipinal fluid the procediuc may be used Avith 
relative safety particularly if preparations 
have been made to proceed Immediately 
with removal of the tumor or at least for 
withdravTil of N’entricular fluid throu^ o 
trephine opening In the ikuH fa case tho 
patient! condition should bo made worse 


D in. -B np rnAL Diagnosis 
In de diagnodi of a tumor there ore 
numy other diseases of tho brain Avhlch 
dlHOTOttation Some of ditjc arc 
ctoctnted bj inemuod talr.cnml,l pra- 
nire alono, nd. a, ufeofa of tho^o^uct 

of SyMm, or psaidotumor cerebii Somo 
mail comnUoM or wirim pal^ » 
M may occur wllb « v^oty of 
aod 'ccrcbml vruaOar dUcu«, 


Sill] others demonstrate Increased pressure 
os well 01 various other ncnrologic rignt 
Included among these conditions are abscess, 
parasitic and granulomatous Infections tnd 
sesernl kinds of intracranla] heroorrhage 
\(ost of Uie diseases which require dSer 
entifltion can be identified by relith-ely 
simple diagnostic measures, seb^eas « few 
require time and repeated ohsenatiocs. 
Some of the diseases though not neoplastic 
are amenablo to surgical treatment 


rR£.tTArcjsT or istracrasul rcuoiis 


Surgical TreatmenL If ft were possible, 
all bi^n tumors should be suigi^v re- 
mox'cd, but many are confined to vital ports 
or have ertendeo to these ports by the time 
of operation and defeat any hope of cure bv 
erelslon However e\Tn partial removal of 
most tumofi of this kind is repaying In terms 
of tmnroveroent in svmptosns and etienslon 
of life Certain tumors which constitute 
about 35 per cent of the total number can 
be totaDy removed, or nearly so, and the 
patients restored to useful life The hnnOT 
toduded in this last group are meningiomas, 
pituitary adenomas acirtrttic neurinomii. 
hemangiomas, astrocvlomas (particukrly 
cerebellar) cranlopharyDgioniflS, cboJestea 
toanas anu a misceDancoxis group of rarer 
negylasms 

Tne two great adjuncts to iteuiosnrgfca] 
technique, strong suction and an elfctrosuf 
gical unit for control of bleeding, have been 
med to advantage for over pventy-five years, 
but many refinesnoots have been added. 
Considerable thought has been given to the 
cosmetic result of cranial operations and an 
unsightly wound Is an exception. 

The Torkildsen operation of ventricular 
shiuit bv means of a tube passing fror^ 
lateral ventricle to the ditema mogna 
been highlv useful in certain irremovable 
tumors such as the pineoJotaa. 

In many clinics local anesthetics, the use 
of which war tedious for both the wnRe® 
and the patient, have been replaced bv 
Pentothal admiDlstered intravenously or 
ether given endotracheally There is a ^ 
tinct adv’antage fa the protection against 
resp ir atory difflculty during operation pro* 
vided bv the cndotmchcal tube and 
tioos can be continued for hours withou 
fear of difflculty from this source 


The ready avaflablHty of blood for 

ho* (imnKfWI thk correction of bJooa 


fusion has limpllfled the correction of 
toss and has virtually done awav vvHh tw 
need for multistage operations that forroerJV 
were used in the treatment of somo tumors. 

Though muscle is p 
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trrial for me In Hk* coiitn)! of more l)rhk 
blmllnt; fmm tnn> Mood ntivN fii iIk* l)ro1n 
or dura, Gclfoam and nlworlmlile cclhilmc 
pTO^■fdc reach meanr of dcollnp nHdr iIm 
pcDcial ooir of Mock! tlml can Ik* such a 
noiunce to control 

The iKh-cnl of antimicroblnl oRenlr hn 
been t podvod In nctircntirperv for tl»c rhk 
of Infection and deatli from mcninpith h 
Dm\ N-irtiull} a tlilnp of tl>e pa^L In tlih 
regard it can Ih. added that a lidKrrctdomn 
CM now Iw remmc^l wltlmtit live olnxnt In 
n-flable sequence of meninpitls and death 
thanks to the ad\ml of itreptomj-dn and 
other Mlitiil)emdoiii dniRr 

Three recent dc\*clopm(mts phr promtse 
of tddiDp flpnincanth to tlw* facilit\ and 
safety of opcratlom One of tltcse Is iIk* 
production and maintenance of a hj'potcn- 
rf\e state during operation In rrKans of a 
i>inpatbctle Wodrinp agent (Arfcmnd) 
r^hi^ mlnlmfzcs hlo^ loss, reduces Uie 
bull of the brain, has a compIcrtMmtai^ 
effect on anesthesia arKl >-el docs not <nx)osc 
the brain to onerJe crffocts wMch often occur 
’fben blood pressure falls Itccauv? of blood 
loss. 


A more recent dcs’clopmcnt Is the Imsrr 
of bod> temperature to a degree that n> 
the metalwllc requirements of the 
brtlo, thus making It possible to exclude the 
blood pjpph to the brain safeh for 
°'kjuta at a time wbfle dealing \vit]j a vos 
eolar lesion 

Another recent dcs-elopmcnl has been tlx 
0*0 of urea, usuall) administered Intra 
for redudnp Intracmnlal pressrut; 
ihrinklng" erf the broJn. It anpeon 
that this agent has advantages whieri svlll 
to Its replacing all other chemical 
*grati used berderfore for this purpose 
lladUuon Therapy There b little place 
ror radiation therapy as a substitute for sur 
p)7 la tumors of the biutn Gliomas of the 


DTim stem cannot be excised and somertimea 
dramatically Improved for limited pev 
™ds by radiation therapy Pituitary ode- 
ncanas which have not grenvn to a size to 
”^i7*** ^ opdc nerves may benefit bv 
Pineolomas and tumors not 
i^ted to direct surgical attack wiD 
TO show favorable effects from treatment 
As a supplement to partial removal ol 
tumors, X ray treatment is beneficial 
o results are difficult to evaluate and 
Is a wide divenitv of opinion regarding 
Sane would Ihnlt its use postoper 
to a few tumors, such as meduUo- 
and pituitary adepociai but, at one 
Vv W"wigthCT dalra of benefit from x-ray 


treatment has Ixcn made for ixarl) every 
lypt of Intracranial neoplasm Some of these 
claims arc unjustified but others undoubt 
cdly rcpa*scnt the occasional observation of 
IxiieRt and tbereby emphasize the xagarfes 
In the response of tumors to IrmdIaHom It 
i\ stiffident to say that no brain tumor lias 
eser been etireef li) x radiation and the 
decishm to employ treatment Is usuallv de- 
pendent on a ntimlxT of factors pertinent to 
the Indh'klual case 

HcecntK tlierc has been renesved Interest 
In tlic use of radiation therapy since the 
dcs'clopmcnt of the high \-oltago machine 
(betatron ra\s) radloactis'e cobalt and the 
octhntlon of boron Injected Intravenously by 
exposing the patient In the atomic pde None 
of ll)cso methods of radiation therapy ha\c 
shown results thus far wiilch Justify en- 
thusiasm. 


PSnUDOTUSIOR AND ALLIED 

cosnmoNs 

Ptetuhtumor is n term applied to a con 
diUon In which increased Intracranial pres 
sure dexelops xdthout dbcoxTrable cause 
Tlic condition has also been labeled serous 
mcnlngllb, otitic hydrocephalus, toxic hx 
drocej^lus and arachnoiditis, 

CllnlcnJly most of the subjects hax'o In 
common headache, papilledema. Increased 
Intracranial pressuro by spinal measurement 
and occasIonaJIv diplopia, transient palsies 
and coox-ulsions The patients feeling of 
well being b out of keeping with the poten 
tlalltlcs implied bv the Increased pressure. 
But for elevation of pressuro the spinal fluid 
b normal the electroencephalogram at times 
shows an abDorrnal pattern of nonspedfle 
nature and the pncumoventriculogram, most 
I mpo rtant of all tests, shows a normal or 
perhaps small-sized ventricular system 
Some of the patients have been found by 
sagittd sinus venography to have unsus- 
pected thrombosb of the sagittal sinus or of 
a dominant lateral sinus. The coodidoo is be 
llevcd to have been present in many of the 
dliorden designated as otitic hydro^halus 
associated xvith mastoidltb and middle ear 
Infections 


... a •iuuy w nventy-eignt consecutiv 
cases ioUowed for one to five years, it xtb 
tl^t in fix of the patients the natur 
ot tbo nineis was not evident until som 
mon^ hod passed but xvithfn ten months i 
xvas determined that three patients had nee 
plami^one had multiple sclerosis anothe 

In tm of tl» twraty-dght paHnrt, vonou 
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obstruction was concluslvoly demorutrated as 
the caoseof tbo Increased In tmcranlalprcisfure. 
In the remaining twelve, no cause could be 
discovered The fortunate thing is that most 
patients Avith venous obstruction or ^vithout 
any demonstrable disease tend to recover h) 
a period of several months without visual 
lou or other sequelae A few begin to lose 
vision and then It is desirable to resort to 
decompretslve procedures, such as unilateral 
or bilateral subtemporal decompression Re 
peated lumbar puncture if safe and mav 
ferve a useful purpose in diminishing the 
nik of visual lots. 

In aradinoldhls there is unexplained thick 
ening of the arachnoid membrane resulting 
In obstruction to the eercbrojpfrial fluid 
pathways The effect Is at times localized 
about the chiasmatic cistern causing visual 
loss and there are reports of dramatic re 
turn of vision after resection of the aradi- 
nold and release of trapped 0ufcL When 
aiachnoidltis occurs in the edstema magna 
and lateral recesses of the posterior fossa 
there is N’entrlcular obstruction and increased 
intracranial pre»ure The conditioo Is tils' 
tinguished from pseudotumor by tho fact 
that the ventricles tend to becomo dilated in 
orachnoiditlj Exposure of the dsteraa 
mogna by craniotomy and dlfruptioo of the 
arachnoid together ndth subocclnital decom* 
pretsioo \vlll ofuaHy terminate the fneraued 
Intracranial preaure 

INTRACRANIAL ABSCESSES 
(BRAIN ABSCESSES) 

Localized suppurative infection of the 
brain, once a relatlvelv common and fear 
some disease, has nearly become a rarity 
prtndpalJy because of the advent of anti 
microbial therapy Brain abscotses result 
from extension of Infection In ad/accDl re- 
gions of the heod or by metastasis frooi 
remote foci fu the bodv Adfaeent sources 
Include middle ear and mastoid, the nose 
and accessory nasal sinuses the cranium and 
scalp and aim coenpound fractures and pene- 
trating wounds of the skull through which 
there b implantation of infected material Of 
this group middle ear infection Is by far the 
commonest source in cMlian practice Meta 
static abscesses originate principally from 
lesIoiB to the chat and less frequently 
from endocarditis osteamyelltis, abscessed 
teeth, cubtmde^ leptte ntdonwH^ wd 
part of the body Oc 
of a brain abscess con- 
In which case it is as 


fumed that the Infection started in a period 
of unrecognized bacteremia. 

The abscesses which result from direct a 
tension of an ad/acent infection are usoslly 
solitary while metastatic abscesses are oftoi 
multiple. The infecting organisms most fre- 
quenuy found are SiapAyioeoccus pffogena 
var altms and aurvtu the beroolvtk; strep- 
tococci and tho pneumococcL Other organ- 
Isms as cvcil os mixtures have also been 
found, their natnre depending on the source 
of the contamination 

Pathology Extension of infection to the 
brain from odlacent foci In the bead mty 
occur by one of hvo pathways or podbl) 
at times by o combination of the twa The 
commonesi is tie successive infection of in 
tavening structures in which osteoinyelftb 
or Jocolfred osteitis first develops, followed 
by the fonnation of an epidural abscess 
which penetrates the dura and invades the 
underlying brain, passing throu^ the bl^y 
vascular cortex to lodge and take growth in 
the white matter In the conne of progres- 
sion of the infectioo, the subdural «• sob- 
arachnoid spaces may become contaminated, 
giving rise to a ruMuraJ abscess and lep- 
toroe^gltis re sp ectively A port of thfa 
process of eerte^or undoubtedly entalb 
thrombosis of local veins and arteries la the 
bone, meninges and brain and this serves to 
extend the infection as well as to make the 
tissues moro susceptible by devitalizatfcia 
Brain abscesses arising from frontal sirmsftf* 
thus come to occupy ailefly the frontal lobes, 
while those arising from the middle ear and 
mastoid occupy the temporal lobe or the 
cerebellum 

The other common mode of extension fa 
b} way of the veins draining the structures 
about the upper portion of the face and head 
toward the dund venous sinuses By thfa 
moans retrograde thrombosis or septic ot 
boll may carry the infection through tribo- 
tary veins to any part of the brain, thus 
accounting for wMt have been cnBed dfa* 
tout abscesses * OccastonaDv abscesses lave 
resulted from implantation by on exploring 
brain needle which has passed thrOTidi an 
infected are*. TTie location of a metastatic 
abscess from a distant source of 
purely fortuitous aitd in about tivo-thirdi cm 
the cases more than one abscess devclq^ 
\Vhcn an abscess results from a 
wound, the indting factoia ore pulped 
and blood dots, r^Ich provide a iplen^ 
medium for the grmvth of bacteria, P™ 
retained bone fragments arxl foreign roaterial 


roppuratlon fa any 
casionflIW the source 
not be determined, : 
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whJdi ha\T carried in Iwctcrb Hint Arc 
Urpiiy lUn inlwliltanli of rrlntivcl) low 
\-Inilciicc Shell frapmenh ore not ttstwll) 
Infccth-cn-m when lire) nre rdaincel in tlic 
brain. 

lrTcst»«:thv hnwmrr of what roolcs the 
fafretion uVe^ to iIk* hrain the locnl renction 
whlA followi in the l»roin alwaji cnen 
tialh the nme the Infection prow-j in the 
dc\-italized Usntes the clinical ijmptonn are 
those of cncephnlitU. After w»mo da\-s on 
eqaillhrium is rcacl>ed l>ctwTtn the InUntinn 
the reaction of the nirrooTKlinp brain 
Rcptorul hkwd xnistls thnm off n heax*) ex 
oiLtian of lnjloc>1r5 constitiitlnp the fint 
line of defense. BehirKl this \x*aH tlw blood 
XTSseh increase in size and numlter otkI con 
Dcstix-c llsixie cells proliferate prodiiciup a 
wall, or capsnic for the alwceis From this 
time on, it b a ilnipplc Isetwecn tl»c xx-all and 
the leuiocxlci on the one harxl aiul Use in 
x’ldlnp bacteria on the other If a break 
throo!^ occiint there max mull a tccor>dar> 
daajditer obsceu, spreading encepIulUts. or 
roptare into the xmtrides, the last txx-o con- 
dlttons beinp rapldlx fatal 

\MiIk! the wtlU of an alnceo Iteplns to 
fom Id the fint w'cek, it b rxot firm enoupli 
to offer appredflblo rcibtanco to an crplom 
torj ncedic until at least two or three xx-ocks 
baxt) passed. In some of infection of 
**rDog virulence part(culirl> in mctailatlc 
■bscOT of pulmonic origin a wall ma> not 
develop arid the clinical coxirso b one of 
fatal, fpreadlnp enccphnllUs from the start 

If surgical esnciuitlon of the abscess b lo- 
*titirted, the wall of the abscess will contract 
■od fcaro a scar Rorcl) on otogenic abscess 
h*s been knoxxm to dbehorge spontancoxisl> 
into the ertemd ear or mastola wound Oc 
cosioQally ipontai>eouj cures lake place and 
•w>e abscesses when drained are found to 


decline ond rarely the count is normal fnim 
IIk start or soon nflcrwimtl Examination of 
llic spinal fluid dbclcncs nn increase of pres 
sure protein content ond Inikocytcs chiefly 
of lymphocytes unless frank suppuroUvt! 
Iqitomcningitb occurs 

llcntlacbc and xwnlting develop carfx and 
porrist IrrilnbiHlx or apatliy and letharpy 
reflect die development of cnccplialitb and 
Incrrasing intracranial pressure TIic neck 
Iwcomcs stiff as a result of the associated 
meningeal reaction and in time, os the pres 
siiro increases, the pulse rate at first fast, be- 
comes slow oral papilledema appears. These 
ore die general svmptoms and signs of the 
initial stage of the disease representing tlie 
stnigple lictwccn destruetbe and reparath’c 
forces If the xirulcnco of the infertlng or 
ganbm b great and the patient i resistance 
b poor surgical drafnage of the abscess may 
be useless and profound coma followed by 
rcsplrolorx failure may ensue 
In more favorable oases the infection be- 
comes localized and a wall dexelmw around 
the abscess. Signs of scpxb subside and 
lexer otkI leukocylosb recode Edema of the 
lunln abates arnl oil symptoms improve, with 
(he possible cxccpthm of locnlizlng symp- 
toms, whld) will imutlly have made tb^ 
onpcarancc some time during the first week 
of the illness. The patient still appeon 
opatlrcUc and complains of b«idache so 
that the cllnicnl picture at thb stage may be 
mudi like that of an intracranial neoplasm, 
The symptoms may continue for months 
throughout the quiescent stage until the ab- 
scess b cxTicuatrf or the patient dies from 
rupture of the abscess Into the venbride or 
as may rarely happen the abscess resolves 
sponlancouslv 

Localizing signs depend uixm the size and 
podticn of the abscess. The commooesl sites 


sterile pus. But In spite of apparent 
•l^^c^cence reacthution of oxxm a drained 
» sterile abscess may take place long after 
has been thought to have sub- 

Symptoras and Signs. The symptoms of a 
brain ahsceu >my with the stages of the db- 
the virulence of the infection, the de 
^eo of increased Intracranial pressure and 
^ location of the abscess Early in the <*Hn 
leal ccame it may be difficult to moke an 
“^urate diagnosis, even thouA It may bo 
obvious that Infection has reached the brain. 
^*u^y the temperature remains hl^ for 
too first few days and then takes on a low 
ipQdng contour The blood leukocyte count 
®»y rise to 20,000 or more, but It too may 


for abscesses In the brain are In the order of 
frequency the frontal lobes, the temporal 
lobn and the cerebellar bemispberei. Less 
commonly the parietal and cxtdpital kibes 
and the brain stem are inxTilved, Abscesses 
In the fronial lobe may attain considerable 
size and still remain relatively silent, yet it 
b unusual If there are not at least a few sug 
gestlve signs, such as alteration In mood 
contralateral convulslcms, musde w-eaknesi 
or pathologic reflexes and poiribly motor 
aphasia If the lesion b on the left. Temporal 
lobe abscesses give more striking signs of 
thdr presence, namely homonymous banl 
anoplo defects, parmlysb, sensoiy impair 
roent and patholo^o reflexes on the contra 
lateral tide and palsy of the third and sixth 
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cranlaJ Dcrvei oo the homolateraJ ride If 
the left lempornl lobe is involved, aphasia is 
the earlieri aiKl most Jtrildng ifgn, Occa 
riooally the acute dUplacemcnt of the broin 
item caused by a temporal lobe abscess may 
cense homolateral corticospfnnl tract rigni 
due to pressure on the crus cerebri by the 
margin of the tentorium on tbo side oppo- 
site the abscess Cerebellar abscesses pro- 
duce tho usuxU signs of cerebellar dysfunc- 
tion, namely dysmetria In the harnolalerol 
extremities nystagmus and frequently path 
ologic reflexes on tho opposite sldo of the 
bod> It has oceosionallv been observed 
that the patient prefers to He on the ride of 
the lesion and himing the head to tbo 
opposite rido loduces vertigo vomiting and 
vigorous nj-stagraus Another sign o? ap- 
parently reliable localizing value which hw 
been observed in tho occasional case of cere- 
bellar abscess, is strong conjugate deviation 
of the ej’es tmvard the opposite ride from 
the lerioo This Is In contmalsttnction to the 
occasional occurrence of devlaHcra of tho 
head and e)-es tmvard the ikle of the lesion 
in abscesses of the frontal or parietal areas 
Diagaoso. In the Initial stage, it may be 
difficult to dlSerentiate a brain abscess from 
porulcnt pachymeningitis (subdural ab- 
scess) or leptomeningldi The former b a 
much more fulminating infection than a 
braio abscess, though obviously difficulties 
arise if both exist, as may sometimes bo tbo 
case Leptomcningltii produces relativel) 
more cellular changes In the iplnal fluid and 
less striking locating neurologic changes 
Di fT eie u tlaHon from a brain toroor when 
the signs of infection are minimal or are 
overlooked, may be difficult and mort nouro- 
suigeons have had tbo experlcfxe of acd 
dentally coming upon an abscess when « 
plortng for a tumor Threunbosis of the lat 
eral venous sinus in association with otitic 


infections may produce general symptoms 
like those of the early stages of on abscess, 
but not localMng neurologic signs The 
Tobey Ayer test of Jugular compression to 
determine lateral sinus thrombi Is po- 
tentially dangerous, because Jugular com- 
prearioo during the perfonnance of a lumbar 
pnDcture In itm presence of a brain abscess 
inay le^ to medullary compression end 
rapW respiratory failure ^ j 

gj^^jtj^enceplialogrtphy angiography and 
vratrimlogniphy ba, In dlag 

nojb, though often thm! U enough evWmco 
^0 pro«nK» Kid Wim of «> •bscos. 
» that thaw idjuncti are , 

Treannent. The trettmonl of a brain ab- 


scess except possibly when the brain stem b 
involved, is alway-i surgical drainage. The 
history of tho surgical treatment of brain 
abscesses is replete \vlth a varie^ of meth- 
ods end even Do^v there h lack of tmanimSt} 
of opinion rcgnrcling the preferable method 
of evacuation of certain types of abscess. In 
tho esirly stages of formation of a bwin ab- 
tcess hasty operations ore usually ftrtile. At 
this time, reliance must bo plac^ on sup- 
portive measures and antibacterial theram 
Tbo opporfimo time for operation h atta 
the absAss has becomo walled off at least 
two weeks after the onset and before the 
patients condition becomes aritfcnl or be- 
foro irreparable damage to important biain 
centers has occurred. 

Although complete extirpation of the in- 
tact abscess wall or evacuation of the abscess 
plus removal of its wall is the ideal treat 
ment. It Is not well suited to abscesses of die 
cerebellum, those deeply situated in the 
cCTcbmm or those occupying tbo rolandic 
and speech areas For abscesses bested in 
tbeso latter rimph drvina^ cr re- 

peated tapping, accompanied by local and 
systemio antijnlcrobiaJ therapy often proves 
to bo cffecth-e treobnenl- 

EXTRADURAl- ASSOSS 
{PACm'MENINGlTTS EXTERNA) 
Loaiiixcd suppurative infections between 
the dimi and tl^ cranium are nsually the 
lesult of otitis media and mastoiditis, ficotil 
sinusitis or osteomyelitis of the skulL The 
infection may travel by contiguity or by 
continuity via blood x-esiels chiefly vcim 
which drain (mvard the dural venous sinoses. 

The degree of development of the inflam- 
matorv process vTuies between the 
Hon of drcumscribed granulation tlssi>e tM 
a thin deposit of fibrin, and the formation of 
a local coIlectioQ of thic^ pu*. Extensive lat 
end spreod of the abscess is prevented by 
adhesion of the dura to the skull, and U b 
rare for an uncomplicated extradural ab- 
scess to assume propordons sufficient to 
cause intracranial pressure. Its fanportoj®^ 
lies tvhoUv in the necessity for carfr rec 
ognitiem and drainage before the huectlOT 
cpreaxls to deeper itroctures Occaskmahy 
flection In the petrous tip may result In an 
extradural ahsc« and Gradenigo s sy®* 
drome, which is chart ctoleed by symptoms 
of irritation of the trigeratnal and abdocens 
nerves, namely diplopia and pain In the cy® 
on the side of the lesion 

Early surgical drainage and sequestrec- 
tomy ore usually foUmved by prompt re- 
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cwcr> CompHcalI<m< nriw (mh uhm tlicrp 
b fnadcqualp dfl»rii!nnmt anti tlralnapp 

SUBDURAL ADSrrSS OR OrPMlAU 

(p\cinMnMNrms interna) 

Dlokij;T A sululuml absent or rmpj-crria 
b the rrmll of cslcmlon of fnfcclioii from 
in adjacmt focm prindpallv iIk* mkldlr 
COT nutlokl or tlie frontal ^imi^ It Tnn> 
rarely folkw maxillar> ifninlU^ iqRIc 
thromhcKb of tlH* casi^num^ itniis com 
pound of the ilaill ontl lA’nctiatfon of 

1 brain alKccsr 

Two ptnnlilc pjtliwa)’* of InfecUtKi pxKt 
In enr t\-pi tl>e Infection ntU-anco^ from 
cstritb to in extradural nlncni and tlfeiict 
through the rKtrutiilnR dura dirceth to tlio 
subdural space In the other IIhtp K retro- 
grade rstcinloo alonR \xtious channels lead 
Inc from the Infected mneova. B) this nKan% 
Infection arising In tl»e frontal iJnus ma\ In 
S'wle the superior kmgltiKlInal Nonous sinus, 
while In eases of otitis rT>ed(a and mastoiditis 
the infection spreads to tltc lateral s-emms 
*htus. From the N'cnraa ilntMci, the ri-tro- 
pade septic tluomlKwU in\T)Kn the cere 
oral MHrts and the Infection thtis comes to 
Wge In the subdural spaa which these 
veins lra\'me 

The purulent exudate which collects In 
the suMiuai space has little tcndcncx to 
localize and often the entire space over one 
OT both cerebral hemispheres w*iU contain 
100 cc. or mcBti of ptit Unfortunalel) after 
‘®Klca] drnlrtago there fa a tendency for 
hobfed coUcctIcms to become walled off and 
^^TTounded by a ireomembnme The rc- 
property of Uk* anithnold to Im- 
the spread of Inicctlon to tin? sul>- 
•wchiKrfd space accounts for the existence 
of little more than a mlkl Icplomcnlogcal 
fOctlon and low-grade plcocytoffa of tho 
*ph)a] fluid unin the last stage of the dis 
Thrombosis of the cerebral vdni leads 
to edema of the brain and not Infrequcntl) 
to the development of largo nnd sroall ol> 
in tho brain 

Spnptoms, The syTnptomi of a subdural 
*t flr*t are not rcndlly distinguish 

^ h’om tho symptoms of aaitc Infection of 
frontal sinus or ear But Increasing fever 
aud headache usually frontal and 
the ride of the lesion, should give early 
of the possible aristence of a sub- 
abscess After a variable time, not ex 
a few days, drowsiness Increasing to 
^•Por and coma supervenes At about the 
o time, focal neurologic signs develop 
°W)st significant being Jactsonlnn con- 


s*ids(ons hemiplegia and If the lesion fa 
liflslda! aphasia Tlic profouml fllncss of 
the patient and neurologic signs distinguish 
the condilUm from an extradural abscess, 
A cerebral nlnccss can usually be dfatln 
giilslKxi It) Its milder Initial stages the more 
Insidlmis onset of neurologic signs and less 
fdirilc reaction 

Treatment In the treatment of subdural 
alnccsi, it must be kept In mind that usu 
nIK this Is a fidminating dfacasc which 
rapidly terminates in death if the patient fa 
not treutaL With the earliest sign or im- 
pk-lnn of the disease cxploralory trephines 
sltould be perfonnctl and if pus fa encoun- 
tered It fa drained through this and addl 
tinnat small openings. The space sbotdd be 
treated with an Initial fnstlllatlon of pciri 
dllln. Drains arc usually useless since the 
•pace Icndi to close rapidly and reliance 
rnust Ik? pbcctl thereafter on oblltcrntfon of 
tiK* source of Infection and systemic treat 
ment with antimicrobial therapj 

\A.SCULAR LESIONS OF TIIE CRAIN 

The \Tiscular lesions of the brain Include 
ancsirysms of the major cerebral arteries, 
congenital artcriosTnous anomalies and ca 
rotid artcrv-caveiTTOus sinus fistulae- 

Vnearysras. Aneurysms of the circle of 
Wfiffa and its main brnoebes are bclIe^'cd to 
be principaU) congenital the exceptions 
Inc occaslonid mycotic and arterlcscierotic 
dilatations The congenital aneury'ims rep- 
resent remnants of embry-onal ^■et^els or 
weakness in the angle of bmeturo of two ar 
tcrics resulting in a saccular outpouching. 
Tbex rarely produce sy-mptoms before adult 
hood at which time, bmvevcr they may 
rupture or attain lufflcicnt size to cause 
prcfiujT on odlacent ftmetures Although 
these Icsioru are commem interest In them 
has been greatly iiuTtased ifajco the devel 
opment of angiography and improved meth- 
ods of surgical treatment Experience has 
shown that the majoritv of cases of rub- 
arochnokl hemorrhage result from rupture 
of aneurysms and their importance is re 
fleeted in the 60 per cent mortality rate 
which occurs in untreated patients. 

Rupture of an aneurysm fa ipontanecus 
ond characterized as a rule by sudden s<v 
vero headache, most interne in the frontal 
or occipital regions, and by vomiting, col 
lapse and coma In many instances. Stiff neck 
nearly always ensues. There may be no lo- 
calizing signs, but the commonest local ef 
resulting from pTfusuro and irritation 
of adjacent ftmetures are pain in the eye 
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dtplopla, unQatttaJ dOalaaon of the pupU 
ptodi of the Ud and sometimes sensory im- 
pairment of the cornea ond face. These are 
the result of Involvement of the third and 
fifth cranial r>«rves. There may be other 
signs resaltlng from compresrlon of the 
brain by coDectlons of blood in the sylvlaii 
fismre or from subcortlcai bematomas which 
occur particularly In die temporal and frontal 
lobes. From the effects of blood In the ccro- 


brosplnal fluid spaces, patients may remain 
rastlOT and conrased for many da^ There 
Is often fever which sometimes confuses 
the diagnosis with meningitis, and osuaily 
there Is increased tntracraWl pressure Pa 
tlenti surviving the Initial hemorrhage are 
subfect to one or moro recurrent hemor 
rhagei in the first month and any one of 
these may be fataL 

Tbe dlagnosli is confirmed by lumbar 
p\mcturc whicb reveals grossly bloody fiuhL 
Xanthochromia develops In the spinal fluid 
within several hours after hemoirhago and 
persists for ten days or longer 

The precise location of tbe aoeurytm can- 
not ah^ys be determined from tbo clinical 
features aJone, but angiography {Fig 18) 
can be expected to Identify the presence and 
locaticm <5 an aneurysm in 60 per cent of 
patients having spontaoeoos suharmihoald 
EOTonbage. 'Ihere are other posslUo sourcM 
of bemoribage, such as from n^lasms and 
arterial rupture In vascular hypertenskm. 
But it fa believed that often an a^ 

rynn is not vliualiied by angiography it Is 


too small to be recogrdxed or has become 
thrombosed Fortunately there seems to be 
less tendency to recurrent hemorrham 
when aneurysms are not demonstrated oy 
angJography 

The znaln problem pertaining to Intra 
cranial aneurysms is not so much thdr 
recognition, l)ut tbe preferred manner of 
treatmeoL Tbe most ap p ro p riate plan of pro- 
cedure is to verify the rubaracb^d bemor 
rhage immediately by lumber puncture and 
foUaw Ihh as the patients geoeraJ coodl- 
tloo permits by anglograpby any theuietk*! 
risks attending these procedures are mini 
mal compared to the advantages. 

Tbe deroomtration of an aneurysm of tbe 
vortehra] or basilar arteries, or of multiple 
anemysmi, usually precludes surgical treat 
meet, but all aneurysms deserve considera 
tloo If the angiogram dfaclases the presence 
of a bematoma. It should be evacuated 
promptly but It Is preferable to delay direct 
fnrglcaJ attack on an anernysrn for ten 
or so, until cereb r al edema has subsided. In 
the ^vaiting period, there may be advantage 
to Ugatkm of the carotids In tbe neck, par 
tlcularly for aneurysms of tbo Internal caro- 
tid artery and many tiroes this campOa«ti»c- 
ly safe procedure Is all that fa employed. 
Undoubtedly tbe most logical ruiglcal ap- 
proach fa, as in aneurysms of vessels efa^ 
where to occlude the vessel on each riderf 
the sac. This fa not as easily accompliihcdf 
however in intracranial aneurysms. 

Tbo conunooert place for intracranial 
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incur)’*™ lo be Imimi h on tbo iniemnl 
carotid, more often In lU niprnclhrold than 

Its tnfr^tnold portkm TIh. next com 
njooert place fa on tlic anterior cerebral or 
terta at their anterior communication 

Tbo KTkms rfala* entailed arc related to 
tmmanflgeablc bcmorrlingo wUJdi may occur 
at the lime of operation and llw cerebral 
damage that may follow occlurion, or dam 
age to one of the main ortcrirt. 

The cmpkjj'ment of controlled li>TXrtcn 
ifcn and hjpotlKTmla lias added simifi 
cantly lo the fadlll) and safety of Ow uUcct 
ininicnmlal attack on aneim'sma but the 
final evaluation of the surglcai treatment re- 
mains to be made. 

Anerimenooj Vnomallcft. Tlicsc lesions 
\arioml) referred to as angiomas (FI^ 191 
dnoids, \Tirices a v oncurjuns and maj 
fomallow, ore beHoNcd to bo congenital and 
rwalt from failure d dcvdopmcnl of llw 
opniarics. In a small number of pa 
tkiis there arc manifestations of tlw lesions 
in dtfldhood, hut more often they come to 
trteDlicn in adulthood partlcuUriy In tho 
third and fourth decades of life. 

Tbe lesktns arc found most often to in- 
vnive the middle cerebral artery but they 
have been ohserxed In oil parts of tbo brohi 
tml in sirca ranging from a small marble- 
dzed nest of racemose vessels to the extea- 
rf'* faivolvcmonl of half the cerebral herob 
ipbere. 

Oxn-uUfons ore a common manifestation 
of tbe presence of tho Icsioni in the cere* 
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bnun and doubtless some patients believed 
lo Iwvc Idlopatlilc epilepsy have ortcrlo- 
\*cno(u anomalies In otlxd^ tho lesion has 
been overlooked as a cause of retarded de- 
vxlopmcnt on one sido of Uic body xvhich, 
instead fa presumed to bo duo to birth palsy 
llcndadio is someUmca a symptom but 
tisiuiU) tlie lesion fa brouglit to attention 
wdicn Q lubaradmoid hcmorihago takes 
place and an angiogram demonstrates tho 
unsuspected anomaly A cephalic bruit can 
lie detected in m’CT lialf Uic patlcnli but fa 
not diagnostic since Okto aro other causes 
for bruit, nccurrent hemorrhage Into tho 
fubamdmoid space of tlio brain Is common, 
but fatal bemoiThagc Is infrequent 

Treatment of tho arterim'cnous anomalies 
is a recent nugical accomnifahment aklod by 
exact delineation of tho abnormal vessels by 
angiography the use of controlled bj’potcn 
ikm doming operation and moro recently by 
hypothermia, which permits temporary oc 
elusion of tho carotids while the vesseu are 
being Isolated and ligated 

Tlw prindpal indlcaLlon for siuglcal re- 
moval of the lesions fa ipontaneoui hemor 
rbage, but occasionally progressive palsies 
or uncontrolled convulslcins will be also 
benefited. 

Carotid Caremous Fistula Hie develop- 
ment of a fistula between tho intracranial 
porlioo of the internal carotid artery and the 
cavernous sinus fa imially tbe result of a 
basilar skuD frachire, though occarioniUy 
It Is seen following penetrating wounds or 
follmving spontanetmi rupture of tbe carotid. 

Tbe cJawical symptoens and signs Indude 
unilateral pulsating exophthalmos, ebemosis, 
edema of the lids and fullness of orbital and 
retinal vessels. The pabenl Is aware of a 
bruit, may suffer from considerable pain 
about the eye and may lose rootloo and righ f 
of tbe eye occasionally the other eye xvill 
become involved too. 

Treatment initially is conservative ilnco 
tho fistula may dose spontaneously There- 
after if dosure does not take piape^ the 
carotid artery in the neck should be ligated, 
usually in a Uvo-itage procedure, or It ^ould 
be oeduded gradually over a period of days 
by the use of a spedallv devised clamp on 
the artery * If this does not serve to result 
in closure of the fistula, the Intracranial por 
tion of the carotid fust above the cavernous 
sinus should be llrated. It fa important to 
know that double ligation of the carotid in 


Edit* • note 1 It h*! been il»wn tiwt Ejitton of 

^ amnm esroOd ctey li lew h«odoQ* when Dec 
tonned tmder loctl 
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(lIpIopiA, unilaterai dil&tation o£ tbo pupil, 
ptarbr of tb« Ud end sometimes temory bn 
ptiniMRt of the cornea and face These are 
the result of lovolvement of the third and 
Oith cranial oerves. There may be other 
signs resulttng from com pr es ri oa of the 
brain by coOections of blood in the t>lvian 
fisnxre or from scbccBtical hecrutom&s which 
occur particulaxl) In the temporal and frootal 
k>be». From the cffecU of blood in the cere 
brospiaal fluid «»cei, patients ma> remain 
restless and cottrused for many dayx There 
is often fever which somctljnes confuses 
the diagnosis with meningitis, and usnsDv 
there is increased inlracrardal pressure. Pa 
tients surviving the initial hemorrhage are 
mldect to one or more recurrent hemor 
rhages in the first month and am' one of 
these may be fatal 

The dlagntwis is confirmed by lombar 
puncture reveals grossU bloodj fluid. 

Xantbodmanla develops in the spinal fluid 
within several hours after bemorrhage and 
pcrsisti for ten days or longer 

The precise locatkm of the aneurysm con 
nc^ ahvtp be determined from the ciinkol 
features akce. but angiograph> (Fig. 18) 
con be expected to Identify the presence and 
- -m in 80 per cent of 
aneous sobarachBoId 
other possible sources 
[ from neoplasms and 
ajcular hjpertenston, 
often wfaw an aoeo 
by amgiography ft is 


too small to bo recognfeed or has become 
thrombosed Fcartunately thero seems to be 
lew tendency to recurmt hesneerba^ 
when aneiiryrms are not deoKautrated by 
angiography 

The main probletn pertaining to Inba 
cranial aneuirnni is not so much tbdr 
rocogtritioa, bat the preferred manner of 
IrcatinenL The most appropriate plan o f pu> 
<»dure U to veri^ the nibaracfcnoid bemor 
rhage immediately by lumbar puncture and 
follow this as the patient x general condi- 
tion permits by angiography any tfaeor ct^ 
risks attending these proeedores are mini' 
mal compared to the tdwmtages. 

The demonstration of an encurynD of the 
vertebral or basflar arteries or m muhipie 
aneurysms usuallv precludes surgi cal h eat 
njent, but all aneurysms deserve considcia 
tion. If the angiogram discloses the 
of a hematoma, it should bo e%'ac ^tea 
promptly but it b preferable to delay direct 
surgical attach on an aneun-’sm for ten d^ 
or so until cerebral edema has subs^ed. to 
the waiting period, there may be ad>^Dtagc 
to Ilgadon cf the carotids in the neck, 
ticularly for aneurysms of the Interoal ca^ 
th! artery and marry tiroes this njuiparat^ 
ly safe procedure fa afl that is cmployeo- 
Undctubtedly the roort logical 
pToach fa as In aneurysms of vessels eiifr 
wbere to oedude the vessel on each 
th« sac. This fa not as easily accomplisneuF 
howoves- in Intracranial aneurysms. 

The comroonest place for intracraoiai 


of an aneurys 
patients haring fpoot 
temorrhaee. There we 
of beroosTWge suti a; 
arteria) nijrtare in v 
But it is believed tot 
rynn is not vhuallitd 
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griJlrr nimilxT of pallmtj nilli rf»ro»fc 
mental uIhi wmiUl lw\c 

remained In Imtlttilkm^ In nddltlon man> 
remain In In^Uutloin nre more true- 
uWe \\1 jI1c nvnl patients «lKn\ csidcnce of 
frontal lolw deficit lids h nrccplnblc In ci 
chance for their pm'knis cmothmol lllneis 
Comublona and nrlnar> Incontinence sshfcli 
desclop In lomc palkmtJ fmmcdlalcl) after 
operation do not noiallj ncnlst The nsc of 
tmnquUMng drugs In tlie last fesN >*car* 
his greatl) dfmlnlslKxl Inil not s\l«ill> re 
piacwl the ncesl for inrgcrj In selected 
patkntj 

Ps)-chosiiTgeT> In naticnls ^^^th pcnUtcnl 
pain has been foirml not to Intcrefero w'llh 
the pcTcq)tlon of pain but It doci reduce 
the emotional factors wlilch ma\ Iw more 
dfstressiog than the jwln partknilarK hi pa 
bents wlm rccognh:o that llics lasts incur 
able dtseosc. It has not Ixscn of mndi use In 
patients who hast: scstrel) painful Icthms 
who sstnild benefit more b) some other pain 
relieving neurosurgical procedure Also p£> 
chosnrgers In a patient of this tsTic produces 
nmcb more Inertia and more profotir>d Intel 
lectual and emotJona] defidU than It doc* 
Id a mental patient 

COVNTJLSUE DISORDERS 
Caisiiblvc (llionlcT more commonh re* 
ferred to os cplleps) Is a sstiiptom ot dla 
and, rtricti) rpcaldng. should not be 
Died as a name for the disease. It Is c\i 
deuce of ^-sfimctlon In the brain resulting 
btrni the effects of a noxloui stimuluj which 
ctusci a sudden and intense discharge of 
ceUj within gray matter of tbo cerebrum- It 
fa believed that the discharge then spreads 
Into adfaccnl regions of the cortex or into 
p^ectlon tracts svhich reach the brain stom, 
from svhcnce there is a discharge In turn to 
other parts of the brain. If the discharge re- 
®*iiB localized, tho nature of the consvil 
effects give a duo to the area of the 
brain from T^ch the impulses aiiso. If the 
mjKiiarge spreads to adfncent regions there 
bo a march of symptoms i^cxrtlng in 
■ome demeo the successive areas that are 
a^ed, though often events happen so rap- 
that there Is q limit to ho>v accurately 
TO spread of exdtatlon can bo (snrelatecL 
11 the dlsdiarge sproeds to subcortkal cen- 
ter a generalizeQ convulsive setzure usu 
•lly fdlowi. 

in patients said to have Idlojathic epilepsy 
{etscnUal epQepsy cryptogenic epUepay) 
mere ore none of the dements of locdized 
cortical discharge and the attack is charac 


(erized liy an Immediate generalized re- 
sponse wfildi varies from minor forms In 
wlitcli thcro Is only momentary suspension 
Ilf consriousness petit mal to Immediate 
loss of consdousness and violent generalized 
convulsion (grand mal) No anatomic sub- 
ftmtum or ctlologic factor lias been dis- 
covered for this type of epilepsy thougli 
some congenital abnormality In tiro brain 
lias liccn Invoked and treatment is depend 
ent on medical management, which lortu 
na(cl> is adequate to control tho attacks in 
mans patients. 

Surgical Interest In convuIsKro disorder* 
obtains onl> In patients who arc known or 
licllcvctl to have some localized disease of 
the cerebral cortex from which attacks arc 
casil> Indfed (focal epilepsy) Such dls 
coses indiido intrncrnnlal tu mor s granulo- 
mas orteriovxmoui anomalies absc^ cor 
tlcal scars with meningeal adheskms which 
follow Inflammation or trauma, localized 
otropbic lesions of the cortex having nmner 
mu causes and a variety of other Icsitms fn- 
dudlng porencephalic cysts, caldfic lesions, 
gliosis, birth trauma, embolic and tbitsm- 
botic lesions and tuberous sclerosis. Since 
every patient with o brain tumor or cortical 
scar docs rrot ba\*o convulsions It most be 
assumed tliat some prcdflectloo exists In 
those who do have convulsions. 

In tiro patients with tumors, artcriovencrui 
anomalies, granulomas and abscesses, the 
surreal problem is to eradicate the disease 
and once this Is accomplished the conviJ 
slons ma> subside. But trften the seizures do 
not subside and it can only be assumed that 
damaged cortex or disease left behind Is the 
souro: 

Focal epileps) a term employed when a 
demonstrable localized cortical lesion exhti. 
Is recognized b> the occmreoce of Initial 
events In tho attack which reflect the tile of 
the Icskm These phenomena fndnde Ini 
tial unconidwiinoss, motor phenomena, sen 
sory phenomena, autonomic motor and sen- 
sory nbenoniena, psjxhic phenomena and 
miscellaneous phenomena. 

Initial UDConsdousness has been the most 
difficult to ascribe to a spedfle localization, 
but localization appeon in many to reside in 
the frootal lobes anterior to the motor area. 
Initial motor phenomena, exemplified par 
tlcularly by Jacksonian seirure*, are charac 
terized by tiunlng of the head and eyes usu 
ally though not ahvayi away from the side 
of the lesion, vocalization and Jerking of tiro 
m^es of some part or aD of the oppodte 
fide of the body Initial sensory pbenocoena 
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this manner will not cause blindness because 
of the rich arterial anastomosis \vith the ci 
temal carotid srter> Ln the orbit 


PSVCHOSURCERl 


Ptychos\irgery which was in the begin- 
ning a term sj-nonytnous with prefrontal 
lobotomy now include* a tTiriety of opera 
tions for interruptioD of frontal, temporal 
and thalamic cotmectfons bv numerous teeb 
nlcal methods designed to relieve mental 
disease In 1935 ^foniz and Lima perforraeci 
frontal lobotomy as a therapeutic procedure 
In ps>'chotlc patients and, soon Usercaflrr 
Freeman and Watts introduced a s-oriallon 
on the procedure in the United States. A 
huge literature has grtrsN-n up conceroiog the 
implications raethoos and results In psycho- 
furgery and to date many thousands of per 
sons have undergone operation for mental 
disease. 


Although the operations at first were based 
In large part on empiridsm aod rather less 
functional anatom> ha* been deterroioed 
than might be expected after the large e* 
perkneo with the operation. It con be said 
that the area of the frontal lobes designated 
as prefrcmtnl represonts the highest assoda 
tioa area for thought processes The pre 
frontal area has connections with the dcnnl 
medial nude! of the thalamus the temporal 
lobe, MJticularly the hippocampus and the 
liypothalasius so that some operations have 
been directed to locations other than those 
of the fibers in the white matter of the 
frontal lobe 


Orighwlly the pperstions were perfomjed 
with some form of leuketome and the place- 
ment was determined Iw directional meas- 
iffcmentf Lyerij devised a technique how 
ever whk^ permitted direct visibility and 
a roodificatioo of this c^remtioti was em 
ployed h>’ Poppen in oboul 500 patient*. 

Since lome patients haring complete inter 
Tuphan of the frtmlolhaUmlc fibers show 
considerable menUl blunting and personalit) 
changes, search has been made for an oper* 
doc that by partial dfrisicn of the fibers 
would accomplish the desired benefit bat 
avoid the uDdesixable effects. 

Topectomy was Introduced bv Pool and 
the Colombia Greystooe Associates as a 
possible mean* of seJeettog cfTtato areas of 
the frootfll cotta os a meam of benefiting 
abDonnal mental sUtO- There is reason to 
doubt tiiat abUticFO of am one cfrcumswlbed 

«>a Poo! 

to tVrtomy terc no differ 


eoce In end results obtained whether certes 
was removed from the top or bottom of the 
frontal lobe. But the quantitative factor 
proved to bo imporfajit stnd it tvai drier 
mined that to obtein a therapentic result, it 
wn* necessary to remove 30 to 40 gm from 
each side Scovllle has devised a ihnpler op- 
eration in keeping with these 
whereby the corta is undercut on the or 
bital surface of the frontal lobes 

A still simpler technique of IntcmrptiQg 
fibers in the inferior portion of the fronta! 
lobes ha* been devised by Freeman in the 
use of the transorbitsl lenluJtame. There h a 
risk of uncontrolled hemorrhage In this pro- 
cedure though Freeman reports a raortalitv 
of fcot f 7 per cent Also some patient* wita 
more severe psvchosU subsequently have re- 
quired a more extensive lobotomy to obtain 
benefit 

Thalaraotomy by a stereotaxic method has 
been introduced as another method of treat 
ment by Spiegel and Wj-ds, They repert 
beoefiti but from the standpoint erf rcsolt* 
compw^ to other methods, It Is difficult to 
draw condusion* 

Grantham has devised a techaigae 
whereby on electrode Is introduced Into the 
Inferior medial aspect of each frootal lobe 
and b\ application of emlcrtherm) a core of 
white matter Is destroyed. Still another 
method erf recent date ha* employed ultra 
sonic waves to destroy the white matter 

ft seem* obvioui that the numerous teds 
niqoes have a single purpose namely to la- 
terrupt frootothal^lc connection bv sceme 
*afe means and in such a way that the ulti 
mate benefit will b© accompflsbed with the 
tnlnlaud alteratioo of the patients InteBec 
ucl and psychologic equipment I fewnd that 
interruption under direct xiiion cf the 
and Iniericff connectloas of the frontal lobe 
at the lex-el of the tip of the ventricle 
produced benefits comparable to those 
claimed by other method* and with a mini 
mum of ccanplicstions and rids. 

Kesulu of Piychosurgcry Wbat can now 
bo odd about the fijclfcatioas for oud the re- 
sult* of ps^ofurgery after years of 
ttve experleoce i* in large port what ho* 
been learned by trial ana error 
geay ho* proved effecthe fa reficriog ^ 
rtructfve dxfr*ea, chronic depresiiora and 
jession*, hvpochoadriatis impulriveoew^d 
overactlrity In general, result* have be« 
good in one thfrd, fair in one-tWrd 
no benefit or dbadvantageou* in anotner 
thlnl of the tubject*. The operation 
suited In return to the cesnmunify • 
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dcncc tn jappjrt of OvHr Itclicf 0ml man> 
rpOcplIcj tiiB^cT fn)m tenjpoml Mr vcf/Jircs 
rrrallhtj; from birth trauma Tlr patljnhijUe 
fiTKltnc^ fUlWrat llmt comproMioii of llw Mr 
bj temporan iKmiatlon tlirntigl) llr ten 


lorint Inci^ura al birth if the mechanbm 
wlicrcbj injur) tak« place TlKry bdtevc 
(lih proccj? u-ai evident in 63 per cent of 
natientj %\1th temporal lobe leimrci treated 
iry fiiTRlcal rejection of the temporal lol>c. 


Spinal Cord 


INJURIES 

The majorit) of injuries to the ipinal cord 
ire the result of fractures or dlslocntton of 
VTrtcbroc >Ablch fohov, violent flevion, ex 
temion or tonkm Less often llr injuries 
tre from direct blows or penetrating wounds 
Fractures and didocatioru are mmt com 
toon In the cervical (C5 arrd 0) oikI lumbar 
(LI iT>d S) vertebrae and least in tlw tbo- 
radc vertcOTac where the rib cage lerKls 
stabflit) ar>d protection Tbe damage to tlw 
cord varies from small discrete hemoTThages 
to complete dhlsioo and, in addition there 
ire the facton of edema and compression 
which ina> contribute to the deleterious 
effects on the cordL 

CerrftttI eonl injuries usuoll) result from 
falli that DU) also produce a head injur) 
■ad if there is uncoosdousnesi attention 
nut) be directed to the head while an im- 
portant accomponvlng cervtad Injurv Is over 
looked. The midcervlcol cord Injur) results 
In a rhvssicnl group of neurologic dianges 
the forearms are held In fledon and the bl- 
eeps reflex Is present, while the triceps ac 
tion and reflex are absent the seosory level 
I* at the fifth cervical segment there is a 
bilateral Horners syndrome, ai>d respiration 
exbti only by diaphragmatic movements A 
^>ecial and Infrequent type of fracture or 
dislocation occurs at the atUmtocudal Joint 
where the odontoid prtxresi may fracture nt 
Its bese or the ligament supporting the odon 
told porteriorly Is disrupted This type of In- 
jwy Is the one which t^es place In MnglDg 
and. If the cord Is seriously damaged, death 
occurs ihortl) With leu irronouDC^ dis- 
location at this Joint, the cord may be partly 
*pored enough to support rcsptratlou and 
some degree of neurologic function in the 
trunk and Ihnbt, 

Injury to the thoracic cord is unusual ex 
cept by direct blow or penetrating wounds 
cominon in warfare- the resulting iwurologlc 


citanges corrcspoTKl to ibo level of tlie tn 
Jurv It must do remembered that In the 
upper and middle portions of the thoracic 
co^ the segmental levels lie ot>c to two 
segments above the corTcsixmdlng verte- 
brae All of the hunbar and sacral segments 
of tl>e cord ore betvv'cen the levels of the 
eleventh thoracic oihI first lumbar verte- 
brae 

Injury to U>e upper lumbar cord produces 
motor and sensory pand)’sls of both lower 
limbs though sparing of the first lumbar 
mo) preserve some sensatkm Qi>d flexion of 
Uto thighs Injur) to the cord of signlflcant 
degree at an) level produces loss of sphfnc 
Icr control as well as spastldly of muscles, 
cacaggerated tendon reflexes pathdogJo re- 
flexes and loss of sensatkm below the lesion 
11 Ibo Injury is In the cervical or thoradc 
cord there Is loss of sweating and the skin 
becomes dry and warm below the lesion. 

Damage to the caurfo equina from spinal 
injury usually is patch) and incomplete since 
the nerve roots are less vulnerable than the 
cord- The resulting paraparesis or parapiegia 
Is of the flaccid rather than ijiastic t)’pc and 
rcflcxei are absent Loss of sphincter con 
trol occurs readily and at times with incom- 

E leto injury to the enuda equina there may 
e little other defldL 

Care of patierrU with cord injuries is of 
extreme Importance from the Initial handling 
through the prolonged period of rehabUlta 
tion Improi>er transportation from the place 
of Injury has too often added to the damage 
of the cord and deprived the patient of the 
recovery that ml^t otherwise have taken 
place Attention most be given particularly 
to avotding flexion positions extensloo pori 
tion of the neck and bock is preferred, but 
this can be overdone. A flat supporting ap- 
pliance to which the patient Is flnnly fii^ 
Is *afert wMe he Is being transported to a 
hospital and whilo being moved after reach 
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and tbeir conapondlne cortical arras of 
rrpresmtation are oi follosvj joioatlc— con 
trolateral, central or postcentraJ viioal— 
cootralatrral occipital lobe auditory— rllher 
temporal lobe x'cstlbtilar— either temporal 
lobe- olfactory —rlther teroporal lobe Aoto- 
Domic rootor and sentoi^ phenomena Include 
a varlet) of \’lsccral sensations and haN-e 
been found to be related to areas In the re- 
gion of the fissure of Sx-hius and Isle of Bell 
Pixxhk phenomena ba\*e much cxidcoce to 
support their localiiatlon in either temporal 
lobe 

The dltdcnl itudx of a patient xvith focal 
epflepsx aixl in particular a scmtlDx of the 
pattern of the seizure is all important in ar 
ri\’ing at a localization of the Icskm. but 
additional e\adence U sought from rt>entgeoo- 
graim, pneumograms, angiograms and elec 
trograms Great emphasis been put on 
the use of the electrogram In determining 
the exact epileptogenic focus or firing point, 
since present-dav surgical treatment Is de- 
pendent on the ossumndoo that seizures 
can ool) be aHex'lated If the imtable focus 
is remCA'ed- Because of the limltalkpns of 
the eztiaczanUl dectroencepbologram the 
cOT tl co gra m taken from the erpo^ brain 
has sometima been emplcred In the hope 
of attaining more precise locolnation. 

Those engaged In the surgical treatment 
of cooxailjdODS hflx-e usuoll) insisted oq the 
need for the assistance of electrograms, but 
unfortuoatdy the number of patients who 
UaxT been relie\*ed of epileptic seizures fol- 
lowlng excuion of suspected cortical fod 
has not met expectations. The dliparltx has 
been accounted for on the basis of practical 
difficulties in ideotifx’ing the firing point. 
Incomplete exdslon of the focus, the prob- 
able existence of other unrecognized firing 
points and the need for limiting the excision 
to avoid unuTinted neurologic deficits It is 
only fair to say that some hax-e raised a doubt 
of the justification of this manner of ration 
alMng the failures of operation and the^ 
have raised, in particular the question of 
whether even vdth the acceptance of the 
epileptogenic focus as a prlm^ factor the 
site of the focus Is m-coled b> the ipfle po- 
tentials that happen to be recorded bv the 
electrogram 

To add to the difficulties of Int er p r e tin g 
resuhs of cortical eidsioo in the treatment 
of convulsions Is the oider literature whldi 
i,;cords many cures and beneficial effects to 
^pfleptlcs foDmvtag an amazing of 

procedures, man> d 
Se slightest scientific justification. 


But cxen with the recog n ized uncertain- 
ties of surgical treatment d conx-nlsh'e dis- 
orders ft seems important to continue efforts 
In this directifti on selected patients. The ni- 
dlcotioos for surgery are generall) agreed 
to indnde a clinical pattern of selzm c s 
hax-e focal aspects a relati\-el\ long dorattoo 
of the ailment, relati\Tl> frequent, sexrre 
seizure*, and failure of control of attacks bx 
adequate anticonxmlsant roeasures. Under 
the present possibilities for benefit fnan op- 
eration, It appeun that about 10 per cent of 
the populace afflicted with convuhkms 
would conform to the indications set forth. 

Pmfield oml his associate*, who hax’e been 
leaden in the effort to treat conx'ulstxT disor 
der* to recent >taTs hnxT reported their re- 
sults from time to time. The operatixt mor 
talltx hoi been between 1 and 2 per cent 
Tbe exTiluation of r x n U ml eidsioo for ah 
t^pes of focal conxidsfon has been jixlged 
to demoostroie that about 2S per cent of the 
patients hax'c been cored and another 30 
per cent significantly benefited to terras of 
lessening of the frequency and scxerlty of 
seizure*. The results repoeted by Mexen 
and associates are less nlatary they esti 
mated about 11 per cent were cored and 23 
per cent were tmprox'ed xvith an opentb'e 
mortahn of 6 per cent 

WoTker nanmarized tbe resnlts of cortical 
exdsioo to thnty-six patients who had de 
xeloped cocvalxions following head tojurle* 
sustained In World \\ ar IL One yrar after 
operation, approximately one-thirtf had had 
no attacks ajid another fifth had had onix 
ooe attack or the Isolated aura of their for 
mer attacks The criticism of drawing final 
oondmioDS from any report b that tbe bene- 
ficial effect! bear an toxTise relation to the 
time of foUovr-up and at least ten vears 
•houJd elapse bdore tbe e\-aloatioo Is re- 
liable. 

There bax'c been iropressh-e reposti in 
last sexTTol yeai* of b^efidal effect! resort 
tog from cerebral hemlspberectoroy or et 
tensh-e resection of the abnormal cortex fa 
children who bn\e had birth palsies 
tag in hemldegia, conxTjUive seizures and 
mental retar^tion. Some of the reports bax’e 
given conxincing evidence not only of ce*t* 
tion of convulston*, but also imprm'enient to 
mental ttatus which can be assumed to 
been secoedarx to termtoatiDn of the tax 
ure*. Also a surprising observTition 
that limbs prexlously spastic on the 
ple^c tide nax*e lost mudi of their rigidity 
and tome useful motion has remained. 

PenfieW and associates bare presented e\i- 
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da] idjustmcnt lo lili iiidilcnly allcrctl nvw 
of IKIng ami tills ma> bo tire morr tUtRctiU 
UiL PasslN'o ond octhr exercises lugctlicr 
Viilh massage preserve motion at |oInti nod 
pnntmtconlrocturcs- Dracci and wrlcrns snp- 
portlN’O dcx'tces \dll liclp tlic patkml to stand 
and s\-all, thongh efforts hi lliik dla'ctkm 
often require great effort bj IIhj patient as 
wcH as pmrvcrancc and the sympathetic 
direction of one iUllctl In management The 
dei-ciapmcnt of paran?egle fraln/ng cenfen 
sloce World War 11 lias done mud> to Im 
pro%’o and adkimco rcliabilitallon methods. 

TUMORS 

Tumors of the spinal cord, as a category 
iro otuaDy meant to indudo intrasplnal tu 
mon of great \Tirictj ulildi Implicate the 
cord. Its roots and the cauda equina. Such 
tamers may arise from the conJ Itself or 
from ncrx'c roots, the meninges the vascu 
laturo of or about ibo cord Uh* I'crtcbrae or 
occasionally from tissues adjacent to tbo 
spinal colomo. In addition, tbero may bo 
metastascs from tumors ctscwlKrrc In the 
body which spread to the N’crtcbmc, tho cpb 
daral tissues or rarely to the conL 


TImj turnon of tho spinal canal arc class! 
fied anatomladly os IrUrtTmediillari/ or extra 
maluUary and tlic latter os intradural or 
extradural {Fig- 20) Also some tumors ore 
both Intraipinal onff cstrasplnal connected 
by a narrmv tube of tirmor tissue lying in the 
root foramen or the Interlaminar space* such 
tumors arc referred lo as hour glass or dumb- 
bell tumors 

Incidence. Tho incidence of intraipinal 
(umon Is about the tame In the two sexes, 
xvith a fmv exceptions. For example, mcnlo 
glomas which arc one of the two common 
primary tumors, have a higher Incidence in 
women, while the commonest metastatic 
tumors occur nearly exclusively In one sex, 
namely bronchogenic mctastascs In males 
ond mammary carcinoma in females. Though 
tumors are occasionally encountered in chil 
dren or In the aged, tho third to the sixth 
decodes, and most of all tbo fifth decade of 
life, arc tbo periods when tumors most often 
make ibclr appearance. If all types of hi 
mors arc Included, a survey shows that they 
are found with aboirt cqoal freqaency ha the 
cervical, tboradc and lumbosacral levels, 
although their occurrence at the extremes 
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ing the hospital Since to much dapeiKij on 
subsequent care, it Is worth while to select 
a hospital equipped to care for cord injuilei. 

In the hospital all emmlnations should be 
performed with the least manipulation of the 
patient Early evaluation of neurologic 
changes provides a basis for comparing any 
subseqnent changes. Early lateral and an 
teroposterior roentgenography Is imperative 
but should be acquired cautiously reserving 
special views until a more appropriate time 
In cases of fracture or dislocation of the 
cervical spine, traction applied to the head is 
the treatment of choice There Is no /iisti 
flcation for attempting blli>d monipuladve 
procedures for rcdnction of malalignment 
While halter traction may be used as a 
temporarv measure skeletal traction ap- 

C to the skull Is far better Traction is 
with 5- to 10-pound weights ani if 
necessary for reduction of the drforrofty In 
creased to 15 or 20 pounds within twenty 
four boors But greater weights of 35 or TO 
pounds, sometimes recommended, are un 
safe and usually not necessary since ^vIth 
lare exceptions even severe dislocations are 


os to the effectiveness of reduction of iIm 
vertebral deformity by traction or posftkniDg 
of the trunL 

While early operation in selected cases 
may be desirable, a high mortality accom- 
panies hasty surgery performed while the 
patient Is In shock or having respiritoxy 
difBcultv from high cervical trauma cr when 
facilities are inadequate for maintaining 
traction proper anesthesia, adequate sue 
tfon and blood replacement if needed. 

Nursing and radical cure of the patient 
with cord infuiy can be one of the most ex 
acting yet repaying efforts in medidna The 
prevention of ildn abrasions and decubitus 
ulcers requires almost fastidious attentiocL 
Such lesions develop quickly but may re- 
quire weeks and months for healing and If 
Infected seem actually to retard recorery of 
neurologic function The use of a Stryker 
frame makes It relatively easy to change the 
patient s posltian frequentiv and a gr^t 
boon to the prevention of decubitus ulcen 
has come with the developnieDt of the air 
mattress wltb chamber* of alternating pres- 
sure 


realigned with lesser \veights. 

Compression fractures of the thoracolum- 
bar vertebrae occur prlndpallv as a result 
of hyperflexion of the spine. The anterior 
surface of the body of the fractured verte- 
bra becomes compressed ( wedged*) caus 
ing an acute angulation of the spinal 
Such iDfiuia are best treated la nypereztea 
don by either bed rest or a body cast 

Surgical treatment of spinal £n/arles with 
accompanying trauma to cord or cauda 
equina In many instances Is controversiaL 
In treatment of unreduced dislocations 
crush injuries of the laminae and most pene- 
trating wounds, there is unanimity of opin- 
ion in favor erf exploratory operation, de- 
compressive laminectomy and fusion If nee 
eisary There is less agreement about closed 
cord injuries" In which there has been no 
displacement of vertebrae or leaUgument 
has soon been accomplished by bead trac- 
tion or Immobilization of the trunk in fay 


perextoislon The decision becomes Im 
portant If the degree erf paralysis Is severe. 

The following are the criteria usually ac 
cepted in derfSng on the need for deenn 
prtsskra larntnectomy a progression of neu 
rologic signs a complete ipinil blodc as 
demccstiated by lumbar punctnre and manc^ 
metric itudin of the spinal 


For care erf the paralyzed bladder an in 
dwelling urethral catheter Is introduced fan* 
roe^telv and a dosed system of intennlt 
tent blaxider irrigatiem maintained. It is fafr 
perative that all nieons be taken to prevtsrt 
or minimize Infection of the urinary tiad- 
In some patients, urinary control returns at 
least In pjort while tome develop a degree 
of BUtomaticity in evacuation of tne bladder 
lij other* the permanent loss of bled6^ 
control becomes a major mohlcm In man- 
agement and a threat to life These case* 
constitute special urologic problems about 
which there is no general agreement 
Bowel habits Including use of perfadlc 
enemas, low residue diets, digital evacuate 
and iclf-care, ran be tau^t to the intenl- 
gent patient so that loss of anal sphincier 
control need not be an Important problem 
Spasms of muscles of the lower limb*, par 
ticularly Sezlon spasms at time* constitute 
a serious problem and are aggrav'ated bv in- 
fections erf the bladder and by decubitus 
ulcers Sometime* correction of these 
tag lesions will control or minimize the 
spasms, but if not It 1* appropriate to re- 
sort to extensive rhizotomy or Intratheca 
infection of alcohol to abolish reflex action- 
A rehabilitation program should be or 
ganl«d as soon as the patient* conditicn 
pesniiti Am a part erf the program goo * 
reo^nitian of me need for the patient* so- 
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compress «rf tin con! in fmTukm of its 
b c\-iclcnc«\ b> i>‘mptmn3 trlatctl to 
ciungri in the I(mp tracts, Tlic s>'mptomi 
ini\ male ihdr appearance slmultancnmlx 
irUK radicular pain, nlthmiph occasional!) 
turnon came proprr33KT msTllth v.ithwU 
»cmmpanWng pain this is more likcl) to 
be true of intramedullar) pwths, 

UnnJleral compression of the con! re- 
sults in the BrosN'n'Si'ci>iard s\TKlrcmo In 
wbich there are liomolatcrol allerallon of 
rrflesci muscle wealmess impalretl totidi, 
pcuftlon and slhratorN umses, and contra 
Llcrtl kss of rain awl temperature senses 
below the lc\-cl of tin* Icilcni Compression 
of the anterior part of the cord ma) result 
fa loss of pain arrd temperature senses with 
presmuliro of other functions while com 
pression of the posterior cord mas prrrducc 
onl) decreased positkmal arxl sHhrotor) 
seraes. Intramedullar) turrvan, in addition 
to their reUttve paJnlciincis can sometimes 
be discerned In a bandlio area of loss of 
pain and temperature senses conespondlnR 
to the level the himor aird 1»> preservation 
of sensation in the saddle rc^oo In the 
pmence of sensor) loss in the trunV otk! 
iower limb*. Id eases of brcomplcte m)^!! 
lis, the upper level of sensor) loss does iwt 
cwTOTond to the sejyncntol level of the le- 
sion, but esut be from sev'tfrol to manv sep 
mentj lower thus making it impractical to 
localire the level of the lesion accurately 
wbfle in complete myelitis the season lov'd 
ca responds more exactly 
In the third fdiasc with the advent of 
ctmplctc ra)‘dltis, there is complete loss of 
ill bat reflex functions below the segmental 
level of the kakm. If the myelitis has de- 
veloped rapidly even the segmental reflexes 
“ay be alient for a while and the muscles 
become flaccid. But in slowly progressing 
myellUi end tn some da)*s or weea after 
more acute myelitis, the tendon reflexes be- 
ectne exaggerated, pathdogic reflexes de- 
velop and mosclci become spastic There is 
also lots of sweating and of sphincter cod- 
tmL The sensory 1 <m and the presence of 
muscle inaettoo predispose to the develop- 
ment of bed sores, ulcerations fr o m pressure, 
edema and wasting of soft tissues and de- 
mineralization of bOTcs, erroneoujly referred 
to as trophic changes 
IHagnosu. A comprebeniive history of the 
Mturo and chrcoology of the symptoms Is 
of particular faDportai>ce in detecting intra 
spinal tniDori. The neurologic examination 
must be cwnplete from bead to foot and not 
just limited to the region under suspicion 


since other common diseases of the central 
nervous s>'xtcm and even brain tumors may 
simulate for a while, a cord tumor A prac 
Heal knowledge of the segmental ipnerva 
lion of reflexes muscle groups arxl sensor) 
areas Is InsTiluablo tn determining the loca 
tkm of a tumor A useful accessory test is 
application of hcav) pressure or percussion 
over tlic spinous process In the region of a 
tumor thcrcl>) cltdtlng local pain and oc 
cnsionall) peripheral sbockllko sensations 
(Llicrmlltcs sign) 

Some of the common diseases that require 
differentiation from intrasplnal tumors are 
ahnonnalltici of the Intervertebral disks 
multiple iclcnwli f)Tingom)'clia am)*©- 
Irophlc lateral sclerosis subacute combined 
cord degeneration m)‘cloradiculItls (Gufl- 
bin-Dan^ f)mdromo) dbbetic m)’eioncu 
ropatb) idiopathic lateral sc lerosis aracb- 
m^itl^ and t)’phllls All of these diseases 
prodtice some s)mptoms similar to those of 
tumor but each has also some distinguishing 
features that set it apart 

Useful adjuncts in diagnosis iruflude roent 
gCDOgraph) of the sptoe spinal fluid studies 
and m>’cIograph) Roentgenograms ma\ re- 
veal the presence of a metastatic or other 
Invosivc tumor or disease of the x*crtebrae. 
Primal) IntraspinaJ turnon present for long 
periods often prrxluee erosion of bone by 
pressure which ms) bo evident particular!) 
In the pedJdcs of the vertebrae or b) en 
largcment of interlaminar or foramlnal 
fpoecs 

Lumbar puncture os a dbgnostlc aid Is 
particularly valuable. The ^^emtedt test 
wiD provlac nositIxT fdentlttcation of a com- 
plete or nearly complete blcdL. of the spinal 
canal In the mafority of cases the presence 
of a tumor causes elevation of the protein 
content In the fluid vrhfle a total block of the 
canal xvfll produce not only an increased 
protein, at times snffident to dot the fluid, 
but also a degree of xanthochromia in the 
fluid- But it most be remembered that, while 
the Information to be gained by lumbar 
puncture is Important, there is distinct risk 
of thereby tneressing the neurologic deficit 
through altering the intrasplnal dymamici It 
Is prrferable, therefore, that lumbar punc 
tore bo performed as one of the last tests 
and only when surgical fadllties are made 
ready or available. 

Myelography performed xvlth Pantopaqne 
or a comparable Iodized radiopaque agent 
If the last test to be used since it is attended, 
itmflarly to lumbar puncture, by the posii 
blllty of rapidl) worsening the cemeudon. 
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namely the uppennost cctvIcbI and the 
lacTol regioni, li exceptfonaJ 

Some conception of the great variety of 
iDtrajpfiuJ tumors li evident in the following 
clasrifled list encountered on the neuromr 
glcaJ service at the New Yori. Hospital over 
a hventy >ear period. The list Include* cer 
tain non neopl^c loJoo* which have guali 
tie* of true neoplacra in their affect* on the 
cord and It* root* 


Ininmfiinllary 

CliocDu ( vmri* ) 

EpeDdynmna 
ntmartguma (Uaitamt) 

Asxtonta (vmteoier aoom^) 

MetnUtic ttuDon (rare) 

Dermotd, rptdeTmerfd vxl teratoma (crntteidul) 
Besiipi cyiti (lyrttn) 

Ahscetj 

Tuiwcoloint 

EstrejntdtJhTV-^ltttTodurni 
tklenlDstacitt 
Nerve ^Kiath tunur 
Hemanglocna (blatama) 

Aa^caat (“vmncadtto ) 
ifetutatle tunun 
Gumma 


E i *rnwedan«r»— EsfrgdBfd 
Menmgkcna 
Nem (beath nuu 
Lympb o n w i 

HemiiQfltogu (blutoma) 

Lipoma 

Cbordonu 

daxtdroma 

CbolattaatoDia 

Otteotento tniDon (benign and mallgnaat) 
Metartatfe tumca 
r>aral cy»t 


Of the primary intradural neoplasm* 
nearly 73 per cent were either meningioma* 
or nerve sheath tumor*, both are benign and 
xmially cured by surgical remm-aL Of all 
intrasplnal tumor* encountered at operation, 
nearly 50 per cent were benign ana reroov 
able a/enirtgi(?77ios are vanouily known a* 
menJogotbelioma, dural endothelioma, roe- 
ningo^othelioroa, pechymeningioina, lepto- 
menlngloma, meningeal flhrobIa*toroa. dural 
tarcomo, arachnoidlj flbroblastoma, psam 
oKuna and by various qualifying term*, as 
pigmented, angiomatous ai>d others Nerve 
theih turnon are also referred to as neuri 
l^Bunctfoa, neurinoma, schwannoma, neoro- 
abroma and perineural fibroblostoi^ 
Clkmuw of the cord arise from the inter 
stltial element* of the parcDch>’ma^coni- 
^ 16 per cent of the priroa^ fatradural 
Smon, The OTtuntmaft tvp' ^ 'T™ 

dymoma MtetaS. “ *» 


die ependima of the central opnnl or frcoi 
the vestigial fllum termlnale The turnon of 
the filmn teiminalo may reach largo rir.* 
virtually flllfng the lumoosacral cnnal^ btrt 
can be remov^ safely providing they have 
not invaded the conus meduflaris. The 
epend>momas oriiing in the cord soiaetiina 
eitend for many segments end are viilhle 
through the %videned posterior sulcus of the 
cord, a feu have been successfnUy removed. 
Any of tho types of glioma occ unlo g In the 
brain may alto be encountered in the cord, 
but whereas the commooert glioma of the 
brain is the highly malignant ghoblastoma, 
the commonest In the cord next to tho epen- 
dymoma if the les* malignant astrocytoma. 
Tbcte tumor* arc incurable, but occ«rionaD> 
the) can be removed In large part Tber 
often grow very sicnviy ovct a period of 
year* and may be slowed stfll more bj 
roen t genoth era p) 

Tbe term malignancy \vben applied to 
the primary intradural turnon, refer* only to 
the tendency for tbe tumors to enlarge k>- 
calJy and spread to adjacent part* a tbe 
con^ distant metastase* do not occur 

Symptom*. The tyTUptoms of fntraipfDal 
tumors can be covwriieDtly divided lofo 
three phase* nerve root symptom*, begin 
ning comprearlon of the cora and advarm 
myollds. 

In the firri p}iat« initial invdveroent of 
nerve roots cause* pain, whici may be *e 
vere and lancinating, distrfbnted In the cor 
retpoodlng derroatone and often aggravated 
by various forms of itmlninc which »ud 
denly increase the intraspinJ pressure. A 
feature of the pain b that in many it is 
wofTt when the patient redinei, compelling 
him to *ecl relief in sitting upright ot waU 
Ing about Jn addition to pain, Wtation of a 
sensory root may cause a sense of numhoo* 
and pare»the*ias In the sairie area whflf at 
time* the involved area of tbe skin nun 
become hyp erieiu ftive perticulariy to the 
light tonch of clothing. Though the patient 
may mperienco abnormal sensation canr- 
•ponding to the nerve root involved by the 
tumor there is usually little or no demon- 
strable •eruory loss in tbe area because there 
b considerahlo sciuory overlap from adf^ 
cent dcnnatotne* 'Wltn involvement of the 
motor fiber* of the root, tbe correspooding 
muscles develop atrophy weakness and fl 
brlllitiODS In the tronl, localbcd pubic* 
may go unnoticed, but in tbe ertremitie*. 
partictJarly in the hand, tbe muscle 
and ^veaknet* can be more easily ircognbed. 

The second pltase caused bj bejinnhiC 
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Rcpoatnl rpciirrciiccs <if idatic pain 
ttWA In tlw l)c^niiinR h nUc\rd b> ctm 
xT.-aU^'c nxMuittcs comnwnij n*iull In a 
duonfc pcTjUlcncr of v\-mp(onn »lf- 

tnawi vur^ical Irralmcnt If pain and dlt 
ibdlt) pmist l)c*M)ntl a rco«Tiw1)1p Kmc or 
S pamis of nnwlfj coolroJUnj: iJk? foot or 
bladder dcNvIop^ nl anj timn inrRlcal ic- 
rntn-a] of the miclni^ piilp<Kt»^ Ii desirable 
Some ctnnlo) m>‘cloprapli> for the corrolKTni 
tloo of dLiRnods and Iocnll7Jillon Intt this 
fa not roullnclj nectasar) Dlacnosls on 
dinical findings Is luiiallj rrlbblc ll>e on!) 
difficult) arfalnn If tl>c f)tnptoms and motor 
and tmjoT) itpis ore al)'plcal and differ 
mtbl diagnosis uncertain If <;pemlIon U to 
be performed It U perhaps as limplc to ex 
pJore the dlsla uitlioul prc\'lo(ts Tn)xdop 
raphv Tltc deeWon to operate on a disk 
slwoid lorpel) be made on the clinical find 
fngi and not alone on the rnN-elogram. 

The turpica] treatment cimsisti of unilat 
eral exposure, csdslon of live ligamenlum 
fiasTon widening of the Interlaminar space 
rrtraeffon of the nerve mot and excirtem of 
tU of the nudeui pulpcmi*. Tltc operation 
thm perfoTTned docs not alter the structure of 
the bod: and con be regarded u a means of 
accomplfahlng svliat nature has not In re* 
aorfog offcndtnQ noeJeus puiporta. 
Some favor fusion of ll»c joint bv bone graft 
lag ts a part of Oto operation and at time* 
thw ma) be a need for It but fusion b not 
Decenary particularly In patients uhosc 
complaints and physical findings point to 
root compressloo os the source of ihdr com- 
plaints 

Following surgery a regimen of rchflblll 
tition fa desirable before full octMty li re 
•umed and this in turn depends on a number 
of factors, not the least of which Is the 
patients emotional make-up and the factor 
of legal compcnsatlort Some patient* who 
nriaimirc or accept minor dfacomforts and 
have a need for return to work do *o with- 
out delay 

In the cendcal region a ruptured disk, by 
compreoion of a corresponding nerve root, 
causes change* comparable to those of a 
rupiured lumbar disk. The neck Is stiff and 
painful, particularly so on bypcrerteiwlon. 
Pain erteiKlj from tbe neck acros* the iboul 
der into the arm and forearm, usually not 
farther than the wrist, while paresthesias 
and numbneti are often present in the fin 
gcri. There are accompanying elteratiom of 
reflexe* and nt time* weakness of muscle 
A* in the case with ruptured lumbar 
It is usually posrible with clinical 


flndingx in localize llic source of trouble. 
Ibipturr of llw fifth cervical disk (C5 to 6) 
compresses tfu? sixth cervdea! roots charnc 
(rristicalK causing numbness and pareslhc- 
slnx 111 tlw first Iwxj or three fingers Impair 
mmt of the blcefn refica: and weakness In 
fiction of tl)c forearm. Rupture of the sixth 
cervical disk IC6 to 7) compresses the 
scx'cnlh cervical nerve roots causing numb- 
ness and paresthesias of the middle fingers, 
impairment of the tricep* reflex and wxak 
ness In cxlcnslon of the forearm. 

Lateral protrusions of the nudeus pulposus 
wliidi compress the nerve roots ma> alio bo 
large enough to compress the spinal cord, 
particular!) In lU anterolateral quadrant 
The first signs of such compression ma) be 
miosis ond lid ptosis of the nomolalcral c)‘c, 
which constitute a warning of the potential 
seriousness of the condition Further com 
presslon of iho coni ma) produce a Brosvn 
Sequard t)!^© of bcmIm)'eHtl*, though there 
fa usual!) prescTx-ntlon of the posterior col 
umru of the cord which rubserv'e positJoittd 
and vibratory senses. Less laterall) placed 
or centrafi) placed protrusion of a cervical 
disk fa not »o likel) to cause nerve root com 
piTsslon DTxl much more proite to affect the 
cord 

yVhcB the n-mplotm aod signs point to 
Irrilaticm of the nerve roots onh It fa ap- 
propriate to cmplo) expectant treatment Just 
os In the case of sedatica. Often* light trac 
don on the head will give relief by lending 
support to the neck and overcoming p ntnf nl 
spasm In i>eck muscle*. An Immobilizing 
neck collar fa also helpful Added comfort 
may follcrw the use of beat applications, 
light massage of muscle* and analgesic 
drugs Spontaneous recox'eiy occurs in the 
roajorit) as the reaction in the Im-dvod 
nerve root subsides. 

Surgical removal of the herniated nucleus 
ptJposui and decompression of the involved 
nerve rooU are indicaled in the serv'cre and 
persistent coses of radiculitis. The operntioo 
is performed by means of a unflateral ap- 
proach betwefm the widened Interlaminar 
spocc, much the tame as in the operation for 
lumbar disk herniation. Through a ilmilar 
approach the krto homUtions affecting the 
cwd may also be removed from the ei 
^dural tjMce, but. in socoe, wider etporure 
throu^ bilateral laminectomy fa required. 

Cervical dUk "ridging;’ fa a coodlticm 
wriJeh limukte* herniation of the nudeus 
pulposus and often the two cannot be dfa 
Hnguiihed szeept at operation. Tbo ridetoc 
cmuMi of unyielding cakdfied fibrotu tone 



1444 


CriAPTER 33 Ner\’ous System 


But tbe test may be im-aluable In detecting 
the presence and exact location of a tumor 
Treatment Tutoorj of the spinal canal. 
\vith few exceptions, should be treated lur 
glcall> without needless delay Pottponemenl 
of furgen for a few honn In rapidly advanc 
ing myelitis mav make the difference bc- 
hveen permanent pandvtis and recovers of 
function. Menin^omas and nen'e sbeath tu 
mors can usually bo reino\*ed completely 
u-ith negligible risk and the same applies to 
a number of other less common eitnuncdul 
lary tumors. Intramedullary tumors ore less 
favorable, but occasionally an ependymoma 
can be totally removed oi^ In many of the 
other gliomas benefit results from partial cx 
cision, e\’acuation of c\*stic formationi and 
by decompretilQn throu^ laminectomy and 
the opened dunt In metastatic tumors par 
tlol excision of the compressing extradural 
mass and decompression laminectomy fol 
lowed by roentgenotherapy will often re- 
store ftra^on avoid dUabUng panilvils 
during the patients remaining life. An ex 
ceptlon to the need for urgent operation for 
intraspinal tumors obtains in the lympboouu 
which faiily commonly InN'ado the spinal 
canal, particularly tn the thoracic r«tion by 
extension from mediostirial nodes. These tu 
mors respond readilv to roentgenotherapy 
espedallv if it U administered In conhmetion 
with nitrogen mustard But such patients 
must be doselv observed and. If rovelllli 
progresses under treatment, surgical decom- 
presjlOQ is necessary 


INTERVERTEBRAL DISK 
Rupture of an Interv ertebral disk and pro- 
trusion of the Quidens pulposus can occur at 
any spinal level but the commooest sites ore 
at the last two lumbar and the fifth and sixth 
cerv'ical interTpacc* Protrusions in the tho* 
radc region are seldom encountered. 

The intervertebral disk is made up of 
several structures a tou^ fibrous membrUD© 
which correspoods to a Jotnt capsule and fa 
knmvn as the annulus fihrosus cartilagiooux 
plates Nvhich face the surfaces of the oppos- 
ing vertebral bodies, and the nucleus pul 
posoi tho remnant of the embryonic noto- 
Sord, whkdi occupies the closed space 
Repeated stress mav lead to thinning or 
niptnre of the annulus fibrosui with bulging 
or actual extnisian of the nucleus pulposus 
tolo the jpiMJ amiJ. Tho Mtni. of Ibc ^ 
.ultlng omPto™ dopoodJ on Ih. dcgico and 
location of the protrusion 

to tho lumbar rogkm 

whki ofton bogm .tautamoomlj ot K>on 


after some stress on the lower hack, are most 
often pain arnl limited movement in the 
Icm-er bock. It is believed that this initial 

E ain arises from the tom aunulus fibrmm, 
111 the polo is Indistinguishable from that 
which may come from any number of other 
structures and pathologic processes in the 
region. Later the pain extends into a lower 
limb along the course of the sciatic nme 
os the nudens pulposus compresses adfacent 
nerv'e roots. Because of the strong support of 
the kjngitudJtml posterior spinal ligament Ihe 
protrusion of the nudeus fa to one side or 
the other acccirating for the laterality of the 
syrapfoms. 

The pain characteristically extends frtm 
the lower back on one side to the buttock, 
posterior thigh and calf as for as the ankle 
It fa aggrarated by nKn’emcnts of the back 
and various forms of straining. In some pa 
tientj numbness and parestbciias also oc 
cur particularly In the leg and toes. 1111105 
of the spine and limping with the painful 
limb are common In mere $e%ere coses 
there Is weak-Dcss of ransdes %vhidi control 
the foot aod toe* and, rarely there may be 
loss of bladder control- 
Sbcc It fa rare for rupture to occur in 
lumbar other than the last tiro, the 

symptoms and signs are attrlbutaUe fw 
the most part to compression of fifth lumbar 
roots by the fourth disk or tho first sdaHc 
roots by the fifth. Painful Umltatioo of krw 
bock movementi and of straight leg 
are common to both and may be the only 
derooustraWe abnorroaJltie*. But different 
in iocotiOD of the f\TnptOTDJ and of elkitra 
oeurologic abutarualitk?* usualK penntt lo- 
colizDtion of the level of the rupture. Fcff 
ciarople rupture of the fourth disk (L4 to 
5) end compression of the fifth lumbar ro^ 
are more likely' to cause paresthesias to 
great toe, weakness In dorstfletion of the 
frol and toe* and diminution of the hiee 
reflex with preservation of the ankle rraex. 
Coo\’CT*elv rupture of the fifth disk fL5 to 
SI) and corapressica of the first sacral 
more often cause sensory change* fa 
toe*, weakness in plontax flcifor of ^ 
and toes and absence of the ankle reoei. 

The degree of disruption of the disk M 
of tho symptom* varies widely The mafority 
of patients rtwver spontaneously or Impr^ 
greatly in a pfrrtod of sis to eight ^**5 
aided by reiathe Inacth’ity and comforter 
by various forms of symptomatic trwtr^t. 
Natural recovery fa dcpwxfent on shrining 
of tho nucleus pulposus and subsidaKe 
reactloc In the nerve root 
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Ing on the location of tlw pain aro at tho 
pofaU of emergence of llic ncn-cj from 
tho slrall, as Uw maxillary and mandltiulor 
dh-Wom or Uic sc\Tral p<^plKTal bmnrfici, 
as the fuiwwbltaJ Infraorbital ond mental 
DmTS. It must bo remembered that It is one 
tlifcig to biffltmto imxalno In the gcT>crul 
region of a nerve for anesthesia arxl another 
to Instill a small amount of absolute alcohol 
dirceth Into the Dcnt TIkj procetluro of 
akohoi injections is socnctimci an unpleas- 
ant cipaWce for the patient otkI not 
wUhoul occasional complications E\t*n so 
man) physicians feel that relief of lire neu 
ralgfa, though tempomr) Is svcrlh while and 
tint the facial numbness experienced by the 
patient Is saluablc In acqualnllng him ssith 
what he ma) e x pect If cs’cntuoUy surgical 
dhtiioa of the ncrs'c root Is required. 

Injection of alcohol or other destructive 
agents, sudi os boiling water dlrectl) into 
the gasserian gon^Ion sta a rvcedlc Intro- 
doced through the foramen ovnlo Iws been 
rccommciKlcd hw a fes^ The procedure has 
the odsTuilage of ovoWIng an operation and. 
If successful, hi preventing rcgODcration of 
Ihe ners'c, but It has the dliads'antago of 
being a blfod procedure fKrt without pool 
Why of cocnpUcatlons and It does not per 
init the selectivity which can be acco m 


pllshcd b> partial surgical division of the 
nerve root 

AvtiUion of tho supraorbital or Infraorbital 
nerves at tlidr foramina Is n more certain 
and often more cfrcctK-o procedure than at 
tempts ot alcohol injection of tho nerves but 
is useful only svhen pain Is limited strict]) 
to areas supplied b) these nerves The sur 
glcal sous aro unnoticed since one Is within 
the c)'ebrow and the other within the mouth 

R/iLofomy surgical Interruption of the 
sensory root of tl>o trigeminal nerve. Is the 
means by which the pain of trigeminal neu- 
ralgia con 'Wth certainty be terminated per 
mancntly The root Is that portion of the 
nerxe lying betu-een tho gasserian ganglion 
and the brain stem and b exposed by on 
opening either to the temporo] bone or the 
oedpit^ bone. In the former operation 
tho root Is oii>osed eatradurolK whde in the 
latter the root is IntraduraL choice of 
surdcal exposure is more or less arbitrary 
cacm possessing advantages and disadvan- 
tages. Dut Important compUcatloiis of either 
operation are relaUvel) few and mortality 
from operation does not exceed 1 per cent 
In about 5 per cent of surgical cases there Is 
paresis or paralysis of fac^ musdes on the 
side of the operotloa The most lH-ely cause 
of this complication in the temporal opera 


Facwl n. ^ „ 

Acoustic n! Motor root V 

xn K 5 1 i V 



[Transverse sinus' 
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which coDitltutes the changes visible od 
loentgenograms and is referr^ to as hyper 
trophic osteoarthritis The condition develops 
as a part of the aging procen and of tfe- 
geoeratlon of the intervertobral disk. An 
embcrance of this tlisue in the region of a 
cervical nerve root foramen may narrow the 
opening to the degree that the nerve is 
easily irritated In other cases a prominent 
ridge may extend anoss the anterior surface 
of the cord, causing a chronic state of dls 


tortlon, increasod vuLnerablllty of the ctird 
to frequent neck movements and possibly 
changes In the tntrimlc blood supply Tl* 
result Is the subtle and Insldlouj develop- 
ment of myelitis at this level, which at ttraei 
has been confused in diagnosis with cord 
tnmor syringomyelia, amyotrophic lateral 
sclerosis and othCT diseases of the ccrd. The 
treatment consists of a p p r opriate rurgiaU 
decompression to alleviate the presiuro on 
cord and nerve roots 


Cranial Nerves 


^Vhlle any one of the cranial nerves (Fig. 
21) may oecorne Involved by the manv dls 
eases of the central nervous system, only 
certain rterves may require surgical treatment 
for either intrinsic disease of the nerves 
themselves or for relief of disease In areas 
supplied by them The trigeminal nerve is 
by ^ the commonest nerve requiring sonrie 
form of surreal treatment because of the 
frequency of neuralgia and of painful dls 
eases ^vi thtn the area supplied bv the nerve. 

Trtganiiul Nerve. Trigeminal neuralgia 
(synonyms trlfadal oeuraigla, tic doulou 
rear, FotherglUi disease) Is one of the fe\v 
true neuralgias It is a olsease of unknown 
origin and is characterized by parowsms of 
su^en eirradating pain tn the area of the 
face supplied by the trigeminal nerve Since 
there are no physical changes to be demon 
strated In the disease except some transient 
flushing of the face and the patient i con- 
vincing evidence of agony during a paim 
ynn, ^ diagnosis is maoe on the basis of 
the history Because of the need for differ 
entiatlng the disease from the numerous 
other causes of facial pain. It is imperative 
that the characteristic properties of the pain 
be recognized. The salient properties of the 
pain constitute a triad (1) It is strictly 
Cted to some part, or occaskmaDv all, of 
the region supplied by the sensory root the 
trigeminal nerve- (2) it h paroxysmal and 
iort duration. . lingio paroTy.m i^y 
lartng longn than 60 and (3) ft 

b Inducod by rtlmnlatlon of the norvo »d- 
ron«) n.ch „ Hght food, of 
♦be face, talking aitd eating 

TWisttse usuahy malms its appearance 

i forty and .Uty yot. 


ami rarely develops at earlier or later ages. 
Men and wornen are affected equally 
Though the etiology Is nnknmvn the appear 
ance of the affliction prladpally In older 
ages suggests a rrlationship to vascular de- 
ficiency or icane aging process of the nerve. 
There Is a hJ^>er Incidence of trig emin al 
oenralgla in patients with multiple sdemsls 
than occun Id the geneiBl populace. Also, 
occasionaDy a tumor of the gasserian gan- 
ghoD or a tumor lying adjacent to the nerve 
such as acoustic neurinoina, cholesteatoma 
or ineninglama occupying the cerebeDo- 
pontfle angle will produce pain difficult to 
distinguish freon trigeminal neuralgia. These 
accompanying disuses unlike trigemlDal 
neuralgia, ihould be evident by the presence 
of abnormal neurologic signs. 

The pain of trigeminal neuralgia never 
crosses the midline and bilateral disease is a 
rarity Althoo^ spantaneous remissions of 
pain may last tor months the natural history 
of tbe disease Is one of unrelenting recsir 
r«ice of pain with shorter and shorter In 
tervals cf relief Rarely if ever does the 
untreated disease fall to recur 

Over the years many nonsurglcal treat 
meats have been propos^ bot none of theni 
provides more man temporary or 
relief at best. Tbe pain can be relieved 
certainty only by faterruption of the tn 
geminal nerve somewbere along Its p*m 
way 

Infection with alcohol of one or more « 
tile branches of the nave siqjplying the 
painful region of tbe face Is a common 
of providing relief bnt tbe effect Is ahv*^ 
temporary until tbe nerve 
ahvavi dpfs- The riles of Injertlt*!, depetB- 
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h Goccrtaln IhiI iIk* facial nmc \\a^ Ixvjj 
foroid to l>c in tlto nnrr<>u fadnl 

canaJ witbonl tlcmmislralilt* inflammaton It 
fkre or proof of infrcilon Tlw pamlwh 
licNTiopj nitnipth q lent 

bouTj, and ma) W accnmpanlrti !>> fomc 
prcTtwoIl(ir> pain in the car w face In li> 
pcTUCTttis anti li) Mimlins of lartt if Iho 
pcnf damacc priAimal to ll>p pt>lnl of 
Juncture of tlw clwnla tjmpani Spontancoui 
SDbtklcncr of tlw pamK'ii^ In alwnit 85 per 
cent of caset commonly l>CT:im In In-o lo four 
'Tcdi or ma^ l»c pmlfKiprtl f«>r Knirnl 
iDoolhi. Tlic more Kn'crc tin? (U'^rct of 
pjra})'ris and dclaNrd tin rrtnm irf furrcllon 
ll)c more md) wfll Ik* some motiK alnoic- 
tkro of the face futJi os rruts m<n-cmcnts 
hritching oikI wtrcontmctlon Uccaioc of 
ihcM! undciirrd effects in the cntci of dc- 
bjrd reemfr^ surplcnl clccomprcssion of 
the ncr\-c in tlw facial carral it tfcommendctl, 
iwl the rtHrilj of this procedure ore uncer 
tain. 

Trauma to the facial narcc in the facial 
canal has most often fwen a complication 
of mastokl cpcratloni ncn\ a mrit\ ilrtcr tlic 
atHnit of antimicrobial treatment luis mini 
ffli»d the need for mattoklectomt IIovv 
cw hijuT) to tl»e ncTVT is greater (odat 
frotn oOw sources such at aiUomobilo oed- 
dents and moro radical operolloni both 
hedde and outside the cranium. WTientncr 
pottiblc, anastomosis of tlic dh'ided ncnT 
h prcftTflblc NerttJ grafting tWtliin the 
facial canal hat sometimes ^'icldcd sur 
prirfnglj good results and is otxj of the few 
f“*hUK« In which nenc grafting to bridge 
■ defect has been luccctiful When the ends 
of the divided ncrt*c cannot Iw approii 
iriited, the method usvially resorted to for 
l^oratioa of facial mobllitt Is anastomosis 
of the distal end of the facial nerve to the 
pu^tal end of a divided adjacent nerv'o 
as tlic spinal accessor) or htpoglossal 
neuT The frmctkms of either of latter 
^rvei may reasonably be socii6ced in ei 
change for restoration of even partial fadal 
motility 

In facial hemispasm the aim of surgical 
treatment Is to alter the facial nerve by 
selective sectioning of the motor 
nocii, thereby lessening the degree of facial 
nKK’emciits and at the same time preserving 
degree of voluntary and Involuntary 
An ideal technique for accompllsb- 

StlxTO ends has rwt developed, but tocne- 
the results of the operation have been 
^ f™P™''®rncnt over the preoperative con- 


Tfir (tcotisllc urrve The importance of 
llu nctnistic nm-c is brotiglil to oltcntlon 
|ur(iculnrl\ In the surgical relief of symp- 
toms designated ns Mcnicrci disease Tlic 
disease is clioractcrized b> a syndrome 
which includes pnruxj’sms of vertigo and 
imllatcrnl Ilnnilus and loss of Itcaring. With 
out the exigence of oil of tlicso f>7nptoms, 
the diagnosis cannot be made svith certainty 
and thougb parcccysms of vertigo mav for a 
time exist alone its origin cannot be lateral 
Ircd until unilateral tinnitus or deafness 
appears Various ennsos of Meniere s disease 
liavti been proposetb but all ladk corndneing 
proof oml It is not established wbclbcr the 
Inciting lesion lies in the peripheral endings 
of tlic ncTxe or In the nerve Itself 

The vertigo occurs dioractcristicall) In 
explosive attaclLj so severe at times that the 
patient ma> l)c thrown off bolancc There are 
usual!) orvocioted vomiting and at limes 
pTostraUem by the more severe attacks which 
ma) not siimido for many Iioutx. Betsveen 
the poTox>Tms of vertigo tiicre exist onK the 
tinnitus and hcariog Impairment. In some, 
tlic N'crtigo is of mild degree InsuScicnt 
to cause coDcem, and in some there is spon- 
taneous subsidence of the \*crtiga A x'ariet) 
of medical treatmenls have been given credit 
for benefit, but the occasional patient is so 
dbtrcsxcd by the severity and frequency of 
the parox>ims of vertigo that relief Is soa^t 
In surgical measures 

Hcllcf of the \*ertigo can be accomplished 
by either surgical destruction of the lab- 
yrinth or division of the acoustic nerve In 
tmeranfaDy on tlie side of the tinnlhu and 
hearing loss. The results of ncrs*e section 
oro good in terms of relief of the vertigo, 
but tinnitus Is not ahravs relieved and bear 
Ing b made worse unless a differential sec 
tlon of the nerve b performed bv which the 
cochlear neurons are preserved. Unless some 
useful bearing exists at the time of nerve 
section, U b osuallv preferable to divide the 
entire nerv'e since a partial section may pre- 
serve some of the vestibular fibers and per 
petuate the vertigo and, too there b greater 
llkelibood of terrainaUng the tinnitus if a 
total nerve section b pe rf o rm ed. 

The gfo»o/j/mf)HgTO/ nerve and sensory 
fibers of the vagiu nerve The principal In- 
terest in these nerves pertains to glosso- 
pharyngeal neural^ which In all respects b 
akin to trigeminal neuralgia except In its 
location While the condition b not common, 
neither b It rare and sometimes neuralgia 
of both nerves exists in the same patient 
The pain characteristically occurs in sharp. 
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Hon Ij tractioD daring the operaHoo on the 
superficial petrosal nerve a branch of the 
geniculate gon^on of the facial nerve. Re 
coveiy of facial motion ii much the tome as 
oesrun in BelFf palsy If the operation re- 
sults in corneal aneitneiin, precautions must 
be tahen to avoid trauma to the tnsonafdvc 
cornea and resulting ulceration With rco 
sonablo core of the oye such ulcerations con 
be avoided. All patients experience some de- 
gree of parestbcsias in the anesthetic area 
and, for most, accommodation is rw prob- 
lem But for a fe\v particularly the over 
anxious, there may be considerable unhappy 
preoccupation over the sensations for which, 
unfortunately there Is no satisfactory 
remedy 

Partial or Klectioe section of the sensory 
root is employed particularly In patients 
whose pain is restricted to the lower part 
of the race, in which cose nerve fibers sup- 
plying the cornea can be preserved, thus 
obviating the risk of corneal ulceration. The 
motor root of the trigeminal nerve is pre- 
served if possible since its loss resulb in 
paralysis of masticator muscles on that side 
It may not always be possible to preserve 
the root, but fortuiutely patients readily ad 
^nst to the paralysis. 

Section of the detccmilnf; tract pain 
fibers only of the trigeminal nerve in the 
medulla oblongata was proposed by S^vlst 
in the hope thereby of avoiding total anes- 
thesia of the face and possibly diminishing 
the degree of paresthesias that follow rbl 
rotomy The operation is attended by greater 
risks, nut these might be acceptable if the 
operation had accomplished what was hoped 
for Unfortunately In about 35 per cent of 
cases there was recurrenco of pain and 
part^eslas in the same degree as following 
rhliotomy For these reasons tractotomy is 
now rarely per fo rmed for relief of trigeminal 


neiuaJgia. 

“Decompression' of the root of the tri 
geminal nerve was proposed by Taarnb#j 
It was his concept that the neuralgia ml^t 
result from some degree of compressfon and 
Irritation of the root along its course and 
that relief might result from dividing the 
iw enta gefll coverings of the root. A certain 
degree of success attended the opeiatio^ 
but the unasrtHhity of the means by whJA 
the operaticn accompUshed mccess has Irf 
to • o( Other technic in 

,vh]<i the nerve root or ^ 

■uod Ushily trauBuUied. No donbh fa «no)i 
.mne ol the KMory flben MO 
SJSnptei. hot the principal cjalm of ei 


vantage made for the oi>crationj is preserva- 
tion of most of the facial lensatioa The rate 
of recurrence of neuralgia foBowing the 
opOTtioas Is not established, although It Is 

E ’jably at least 50 per cent But If even 
the patients were relieved of nemakia 
by an operation which preserved most of S 
facial seasation this uxmld bo one of the 
uscfnl methods at our disposal for treatment 
of this disease 

Other Cranial hervei. The other crania] 
nerves which sometimes may be advanta- 
geously divided for therapeutic effects ore 
the seventh (nervus Intermedius) eighth, 
ninth tenth (sensory pertion) eleventh and 
twelfth These nerves all lie in an area, io- 
tracraniaHy readily exposed by a suboccfpt 
tal CTonlotomy of the t)^ used to expose 
the trigeminal nerve In the cercbdlopontlle 
angle The seventh, ninth, eleventh and 
twelfth nerves in their extracraninl course 
be In general proximity in the superior tri 
ande the ne^ 

The facial nerve. The sensccry division of 
the facial nerve is the nervus intamedius 
of Wriiberg. A rare type of neiflulgU com- 
parable in quality to trigeminal neuralgia, 
out prindpally localized deep in the ear is 
believed to implicote the nervus ioteimediui 
and relief Is obtotood by clMiicJn of the 
nerve IntracranioJly The principal risk of 
the operatioo is damage to the motor dhl- 
slon (rf the facial nerve with resulting fadoJ 
pamivslx. There Is also chance of damage to 
the auditory nerve which lies In proximity 
to the fadal nerve. 

Disturbances of the extracranial portfoo 
of the fadal nerv’o axe evidenced by eitber 
paralysis or paroxysmal spasm of the face. 
Farab’sis is roost comroo^ of the BelTi 
palsy type but raa> result frean operaticois cm 
the parotid gland or mastoid boao and fn^ 
lacerations of the face skull fracture through 
the p>etrous bone, fadal nerve tumors, genic 
ulate herpes zoster birth Injury and con- 
genital mnldevelopnienL Hemifacial tposoi 
is often the sequel of incomplete recovery 
from BelTs palsy but the etierfo^ factors 
QIC usually not evident The coooltion Is m 
be distinguished from fndal tic, or bnWt 
spasm, which is a manifestation of oeuro^ 
BelTs palsy a unilateral paralysis of tw 
face involves oil branches of the nerve arm 
b sometliTKa spoken of as *peripbeTar in 
conlradlstinctiDn to "central," a supranuclear 
typo of paraivsb seen for example In bOTt 
pleglas In \rhJch the dlftortiar of the nice 
is not so profound and motion In the foj^ 
head b unaffected The cause of BelTi pdsj 



Peripheral Nerves 


INJURIES 

rcriphrml nenr Injuries In pmccllmc 
cvm fa btm d%'l1lan hcnpllah nrc not com 
iDOD tnd teaching clinics ntKl a pnticit) of 
matcrfal suitable for sustaining interest oml 
for demonstrating tn stiKlcnls the principle* 
of this hnnoTtanl subject Uul tlie two work! 
Kan prtKluccd thouwTKls of llveso Injurie* 
tnd h k to the credit of man> ph)nciara 
woriJng under the Imrdships of war that Im 
poxtmt advTmce* were made In diagnosis 
tnd treatment Not onl> was this conccrtetl 
effort Im-aloable In tlvo wounded soldier 
bnl H has provided ut ^^^th far more Jirwlcr 
rttndfag of cIs’fUan nerve Injurie* than 
KDold otherwise ha\T Ixxm posslldc 
The Increased niunlwr of Injurie* from au 
toiDobfte aeddenU has made most ph>ilclan* 
*we of the preblcim of acute trauma Imt 
the point camwt be mTntressed that lacera 
to n, fra cture* and deep tissue brufac* of 
t« extremities ore llVel> aUo to Injure Im- 
pwttnl nerve*. Fatlurc to recognize tlic 
^■e Injuries ar>d Institute carlj care con 
he a serious mrrtlgljL It is c»pociaU> hn- 
poriant to Identlf) llic presence of a nerve 
®jury before attcmplfag to reduce fracture* 
w encase an citromitj fa dressfags or nlostcr 
beside* loccratkmi and fractured long 
ho^ there are other common cause* lor 
P^ipberal nerve Injurie*, judi os dJsloca 
*^fained hematoma, occklcnln! Injury 
pyihe surgeon* scalpel compression b\ 
^dquet, splint or cast ancurjims tua 
stretching, malposition during deep or 
tmder anesthesia, birth pables od 
Fcent calhis fonnatkin repeated local 
and Injury from injection needles 
trom United State* Arm> record*. Fob 
•ock reported the distribution of peripheral 
injuries fa 7050 cases. There Is prob- 
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abl\ little variation from thl* In dvillan 
case* 

Pathology A dMdcd or *crioml> trau 
matized ncr\-c umlcrgoe* uallerian degen 
oration characterized b> fragmentation and 
dlrappcnrancc of mvTlIn and axons of the 
jegment dfatal to ifw Injury Regenerative 
clmnges soon begin but fa the distal segment 
are olKirthe In the proximal tegment, within 
the first UTck, protoplasmic bands form pro- 
dding pathway* along uhleh regeneratfag 
rMniTofibrflloc of the segment fir>d their wa\ 
dIslalK If the nerve has not been dlvidcct 
the downward growth of neurofibrillae con 
tfaucx to complete the regeneration Regerv 
eralion occur* onK from the proximal *eg 
ment 

If the nerve ho* been divided, the ends 
draw apart and *cnr tissue fill* the falervaL 
As regenerating axon* of the pro xi mal *eg 
roent meet the tear tissue* fa their derwn 
ward growth, they ore turned back to form 
a colled bulbou* neuroma, A bulb^ en 
brgement also de%*eIop5 at the end of the 
distal segment but is made up of connective 
tissue and knenvn as a fake neuroma, A 
neuroma may also form on the proximal end 
of inlnrupted fiber* of an Incompletelj 
divided w “notched" nerve trunk, while fa 
traneural Injury to an Intact nerv’c may re- 
sult fa a fu^orm neuroma withfa the nerve 
sheath also referred to as neuroma fa con 
Unulty Scar Hnue reiultfag from injury or 
Jofectlou adjacent to a normal nerve may 
occwfanfllly compre** the nerve and result 
in a degree of degeneration, but more often 
the scar fa perfaeural tissue 1* a part of a 
traumatic senr fa the nerve. 

Sympiom*. All of the peripheral nerve* fa 
the extremltlei are made up of aEerent, ef 
ferent and sympathetic fib^ Interruption 
of a nerve therefore result* fa lot* of motion* 
*ub»erved by muscle* supplied by that nerve 
and the musde* become atrophied. Sensa 
tion of all form* disappear* within an area, 
the pattern of which with slight variation* 
i* fatly coitttant for each nerve Lon of 
sympathetic Innervation Is evidenced by loss 
^rveatfag and a degree of warming and 
reddening fa the correipoDdfag area due 
to Ion of tudomotor and vasomotor control 
Not only do muscles atrophy fa the area 
nippUed by the divided nerve, but many *o- 
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iboTt lived parojcvjmj in tbc reglcm ot the 
ba»e of the tonffoe and tcmiillar (quo. on one 
jide It U uinauy tndaced by rwallowlng or 
by internal or ertcmal prcutire In the ton 
lillar region IntracaTmlal dlvi5ion of the 
glossopharyngeol nerve is a latirfactorv form 
of treatment rince it can be counted oo to 
relieve the pain and doe« not result fax any 
demoiutrable neurologic deficit Experience 
has «bmvn that in a fesv faxstaocei full relief 
of pain is not obtained unleu several roxtrol 
sensory fibers of the vagus nerve are 
divided as well as the glossopharyngeal 
nerve For this reason both nerves or© usxi 
ally divided to insure the desired relief of 


on abnormal union of the dwrda ty nipaul 
and the auriculotemporal branch of the tri- 
geminal ixerve following penetrating woundj 
or surreal procedures in the region of the 
parotid Sc^oo of the glossopharyngesl 
nerve intmcranlallv Intermpti the reflex and 
causes no untoward efflecti. 

The spinal acceisory nerve This nerve has 
origin from both cranial and spinal leveh 
ana is a motor nerve supplying the stemo- 
deidomastoid and trapciius muscles. It has 
surgical significance in several circumjtaaces. 
Injury to the nerve from penetrating wounds 
or surgical procedures fax the neck is lek- 
tfvcly common While the loss of mtadc 


pain Rarely the paroxysms of aloasopharyn 
geal neixnxigla ore accompanied bv syncopo 
resulting from cardiac asystole Tlxo phe- 
nomenon is explained by the role which the 
glossopharyngeal nerve serves In the traos 
misakm of affererxt fanpolxes arising fax the 
carotid sinus In the investigation of this 
striking combination of glouopharvngeal 
neuralgia and syncope from cardiac aiystolo, 
the latter effects can be obliterate by 
atrophxirlog the patient xvhile the paror 
yxms of petn persist Both can be tasporoxlly 
abolished by cocolnlzation of the r^cm of 
the tODslllar fosaa and permaoently aboh 
iihed by oectlon of the glossopharyngeal 
nerve 

CKjcaslonally and particularty In older pa 
dents \vith artcrlosderosls, hypersensitivity 
of the carotid sinus and syncopal attacks 
exist in a degree sufficient to cooitlhil© a 
serfanis threat to the patients safety While 
the condition can be corrected bv local re- 
section of the nerves abovxt the involved 
esuotid sinus, intracranial sectiem of the 
glossopharyngeal nerve can be perfonned 
with os much safety and with more asiur 
ance of benefit 

Because intracraixlal section of the glotio- 
pharyngeol nerve interrnnts afferent flbera 
frtmx the carotid sinus whldi influence the 


cardiovascular reflexes, there is frequently a 
signlfiamt but temporary rise in blood pie*- 
sure following rhizotomy The elevation of 
pressure, if present, rarely lasts longer than 
a few hocTT. 

Another instance in which the giosso- 
pharyngeal nerve may be involved is In the 
condition knmvn as the anrlculotemporol 
syndrome and characterized by cxce^ve 
^cfltfaig In the temporal region induced by 
gmt»toiy rtWi The OTdWoD roolt. fnm 


function lesxilting from the dMrioo of the 
nerve is not seriomlv disabling and is ac- 
companied by certain compensatory irras- 
culor actions repair of the divided nerve 
should be per f ormed If feasible. Damage of 
the nerve should be avoided fax operations 
on the neck. 

In furgicnl treatment of tpasroodlc tor 
Ucollls the spinal accessory is sometiroes 
divided along with several coper cervtcsl 
motor roots to accomplish deliberate paral- 
yib of the muscles responsfble foe roov 
tog the bead and neck. The operattoo hu 
Hinted use but has occasianally proved 
heltrfuL 

A more comnxro practice in which the 
spinal accessDTV nerve Is divided is in repair 
of facial paralysis, particularly that leinltinf 
from interruptioo oe the nerve fax the rer«7v*J 
of acoustic neujfaxocofls to the cerebcIlO' 
pontile angle. In the reparative operation, 
the main trunk of the nerve is divided and 
lU pioxfanal end anastomosed to the dirtai 
cud of the facial nerve at Its site of emer 
gene® at the stylomastoid foTaroen. An addi- 
tional reflnement of the operation is to divide 
the descending hypoglossal nerve and 
(omosc its ptcp dro iu end to the distal 
the divided spinal accessorv nerve. Tois 
operation provides a degree of Innervation 
for the musdei supplied by the spinal ocecs 
soiy nerve and, to partictiir has vah»e for 
Its cosmetio effects 

The hypoglottai nerve As an oltemote 
procedure to the nse of the spinal access^ 
nerve for onastomoris to the facial to the 
alleviatioo of facial pandysli, the hypogl<^J 
nerve mav bo used to equal advantage. The 
chotee to nse of cither ner\® for the 
tomofis fa arbitrary— «ny advantages or dto 
advantages being about equal 
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rm. tlic mmt notnMc tie f(>rmlt> U 
b uhlch iIktp U lnnl)illl> U) ctlnKl the 
hand It the u-rist or tin* finRcn al tlvo rm^ta 
cmul Joints (Fip 22) In nildUhm there is 
fcsi d cTtrmloo ami olwlnctton of tlvc tlmmh 
■nd fillurr of tlic brachlorailinlU to contract 
mKh forceful Drxfon at the cllum It is not 
pcBTfliie for iIk- patient to male a firm fist 
or bold obfeeb In tl»e hand willi live "tUI 
Id foil flerkm. With mpport to tin* wTtit 
lucb K a iplint holdlnp tlw* ssrlrl In mid 
poritlnn or illpht cocinrp full slrmRth In 
gnrphjg Is pmsflde TIk* thumb dcprisTtl 
(rf rrtemor and flb<!uctiim rmrtlons inter 
fern with Oecton of live Irxlex fint^rr and pa 
tiettU ma) bold the thumb asklt with tlie 
otba hand uhen makhiR a flsL 

If the nmt* Is Infun'd at a hiRli level In 
the ann there ir loss of tricep? action ami 
tobfllt) to ecteT>d the forearm In addition 
to the other paral>ics. If IIk? Irranch of the 
omr b the forearm Is Injured tl»c tj-plcal 
pahiei b the hand occur but witlKitit loa of 
atension al the wrist Injtulei of this kind 
ire ewt OTicconmon because of the frenuciw) 
of laccrallom of the forearm and of oed 
deals b surreal opcrationi near the elbow 
roeh as rcmosul of the Iwrad of a fractured 
radhis. 

Seosalfon b lost b a small area in radbl 
nmr Ictiaai (Fic 23) It Is unimportant 
to the patient aoa casil) oserkwked b> the 



H- The chkTEctcrirtic wriftdrop defonnfly of 
ndlal D cr y g panlyili. 



Flgurt 23 The snwry Jeo of radid tws-e p«ily 
111 b BT^ because of ovedap frooi adiac^ uo* 
toiuTrd mediui and ulaax uenT*. The olid bittt 
trrmenukmieaDmodaban the dots repment the 
loa to ptonrtek. tad the itraJsht Uitei. the lots to 
touch. 

c-xamber but if present along with motor 
palsies It Is a falrl> rcibble sign of the 
completeness of the nerv-e bjiir> The iso- 
blca area of anesthesia lies b the region of 
tbo dorsal aspect of the theiuir web adjacent 
areas of sensory overlap being supplied b> 
the rTM?dIaD ulnar and musculocutaneous 
nerves. 

Median Ncrrc. Although tbo commonest 
site of bjuiy to the median nerve is at the 
wrist, particularlv f ro m cuts by glass, the 
nerve mav bo tofured at hi^er levels by 
stab wounds and lacerations of the arm and 
foreonn or by extensive fractures about the 
elbow The most striking changes are In the 
small muscles In the hand but with the 
higher lesions of the nerve, the characteristic 
loss of flexion of the distal phalanx of the 
bdex finger from loa of contraction of the 
flexor profundus is a highl> reliable sign 
(Fig 24) This defect is easily demon 
strated by havbg the patient ch^ fingers 
of the two hands ta the attitude of prayer a 
position which will emphasize the absence 
of flexion of the bdex fingers or the patient 
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aJled trophic cbauge* tale place the re- 
mit principally of dimso and minor trauma 
to anesthetic tissues These dianges indudo 
demineralization of bones stiffening of foints, 
atrophy of iltin, keratosis, diminution of tub- 
cutonoous tissue, ulcerations overgrowth 
and rid^g of nails ami overgrowth of hair 
Incomplete loveranco of a peripheral nerve 
results In partial loss of the normal functions 
and tissue changes are less profourKl If re- 
generation of a divided nerve takes place 
and in the meanwhile proper care of the de* 
nervated tissues is provided, these changes 
can be kept at a mWmum and are in targe 
part rovcrsiblo with reinnervation. 

A variety of unpleasant lensatiotn mav 
accompany Interruption of peripheral oerx-e 
function They include principal!) parcsthc 
slaj^ h> 7 )erakeila, stiff and \voodcn feellnjjs. 
coldness and pain- The pain Is of two va 


rietle*. so-called spontaneous pain and cau 
salgla The former pain ii ill defined and to 
constant Its nature is not fully understood, 
but It probably represents overresponse to 
unrecognized itimnll from marginal areas 
Caumgia is a tprm coined by S Weir 
MltcheD at the time of the Ctvll War It Is 
characterized b> Intense, penlstent, 

Ing pain radiating diffuscl) up the htfured 
Umb and Is adversely affected b) eYtremes 
of temperature, light touch artd ps>tbologlc 
stimuli to the degree that an afElcted patient 
will hold the limb Immobile and devote his 
entire attention to a\oldlng the stimuli which 
be soon learns add to his misery Causalgin 
ocean only with partial division of r>erves 
and Is more likely to result from lofurles to 
the median nerve in the upper limb and the 
tibia] nerve In the lower limb In of 

many investigations, the cause of causalgio 
remains an enigma, for none of the pro- 
posed theories accounts for all the facts. Uo- 
fortimately the diagnosis is too often used 
loosely to Include many or all discorufarts 
associated with nerve injury This error b»v 
comes Important since sympathectomy wDl 
ujnally aUevlate causalgla, whereas sympm 
tbectomy is \vhoUy ineffective in other com- 
plaints assodflted with the Injury 

E^agnostt. The recognition of common 
nerve Injuries is not difficult If a fe\v simple 
tests for motor and sensory functions are 
wnployed, particularly In the distal ports of 
the ertremlties. One need be acquainted 
only 'vlth the major functions of the prind 

pal BHVt,, tbough ows the rairtCD™ rf a 

Intoiy h recogniied more detaUed 
itndle* are importoot 


In examining muscle function to detertaiQe 
ihc possible interruption of supply 

there ore several factors to consider One of 
these is to have in mind the levels ot which 
branches to various muscles leave the 
trunk of the nerve. For example In tertiog 
for iKaslble injury to the median nerve from 
a wrist laceration one would not coDdude 
that the nerve was Intact because the patient 
could flex the lost Joint of the Index finger 
This action is produced by a flexor muscle 
which receives its Innervation from a brmcli 
of the median nerve above the wrist 

Other factors to be considered are anoma- 
lous or dual innervatloo of some muscles, 
such as the flexor and oppooem muscles of 
the thumb and aDomalous muscle ncthm. 
The latter term is used to describe unttsuil 
action of a muscle without reference to its 
nerve supply Two type* are recognized- 
supplementary and triti. movements. These 
raovemontJ reruJl from (1) tension on pora- 
lyxed muscles by their antagonists as ocnin 
when fonnatton of a fist causes erienpoo 
at the wrist In the presence of radial parah 
>fis (2) rebound roovemcots which occur 
when normal musdes are suddenly relaxed 
and (3) nwvements resulting from gravity 
Foiluic to recognize these a c ces so rv move- 
menu lends to error In evaloating the pres- 
ence and degree of a nerve injury 

In sensory tests for determining nerve In- 
Jury there Is also variability For example, 
iho autonomous sensor) looe of the ohiar 
nervo in the hand usuall> Include* the fifth 
finger and the ulnar half of the ring fincer 
l«it occasionally It is Ihnlted to the fifth 
finger and median nerv'e sensory fibers over 
lap the ring fin^ 

Numerous dectrodiagoostlc tests have 
proved to be useful In the study of periph- 
eral nerve Injuries both in determining the 
degree of the Injury and in assessing regen 
eradoD These electrical tests refa partlcn- 
lorly to the reiulu of stimulation of various 
strengths to a motor nerve, the deteonins 
tion of chronaxia as an index of exdtabllity 
and electro m yography which measures oc- 
Hon potentials of musdes These refinery ts 
in axamlnatlon of Dorve and mtude nme- 
tions are important and at times of great 
practical use but not ahvays shnpfo to per 
form or interpret 

Radial Ncrre. The Intimate rclatiocisig 
of the redial nerve to the humerus mates 
nerve particnlariy vulnerable to Injury an ^ 
as a result, it is the most frequently in/mw 
nerve In the arm. With a lesion In the tciln 
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todc tthidi h Hue lo »inoi>poml odion of llic 
otfiKor dlpltonun comnumlt (Hr 27) 
\\licn the Irtkm nl the rllnm err iHphcr 
there Is km of alrfllt) to n<“< the pnrxlmal or 
cteta] phabnRcn of tire last two flnccn to 
ibHoct or adduct the finprrj when tlic) arc 
tn crtcnikm b) placinp the luind on a 
tmfacc' to adduct tire thumb to olKltict 
or raposc the little Onper and tn contract 
the oaoc carpi nlnarir. In Iciloni nt the wrist 
or drstal part of tire forcann the flexor imii 
cks of tlic Uit isst) finpert ami tire flexor 
carpi ulnaris arc spaml 
There arc a fev' aimplc testa n'tII suited 
lo demonstniUnR the hns of function In 
aMih to brfnp the finpcri tnpether xslien 



^ "The dawhaod deformtty of u) alncr 
omc leskm. 





Ik Id in cxlcrislon loss of strength in grin In 
tile ulnar tide of tlic Art Inability to hold on 
object b) adduction of the thumb without 
flexing It and Inabllit) to approximate the 
lips of tlic lost tliTco Qngen in forming ■ 
cone (Hr, 28) 

Sensation is lost os'cr tlio little finger id 
nar tido of the ring finger and ulnar side of 
the hand on Iwth the palmar arid dwsol as 
pccts (Fig, 20) Ocduionolly icnsory over 
lap uill rcsiucc the orca of absolute sensory 
loss to the fifUi finger The sympathetic 
paraK-ris accompanj’ing ulnar nerve lesions 
causes loss of ssscatlng, dejmess of the skin 
and a Wolaccoui discolorntfon on the ulnar 
side of the ham] 

Combined Median and Ulnar Nctst 
L esions. It is not uncommon that both the 
median ond ulnar nerves arc divided in 
lacerating Inlurics at the \st1sL Such infuriei 
also dis-idc the flexor tendons to the hand 
Serious disahlUtx can be avoided only bs 
the most painstaking core in surreal repair 
of tendons and nerves folknved b> dfligent 
aficr-cart. Tlie deformity rcsult/ng from 
comlilncd nerve injuries repressentf a com 
positc of the changes seen with eacii. The 
simian hand Is even more striking than that 
occurring in median nerve poinlysli the 
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when asked to scratch with the nail of the 
index finger while holding the hand on a 
flat surface will be unable to do so 
The striking changes In the hand from 
atrophy of the small hand muscles dae to 
median nerve paralyxls produce a character 
Isdc deformity r e ferred to as ape hand, in 
which the tbenax emineoce becomes flat 
tened and the thumb takes a position in the 
plane of the palm. The singfe ^pmlnaHnn 
most often us^ in testing for median nerve 
paralyilf is to have the patient oppose the 
tip of his thumb to the tip of the Ut^ finger 
to form the letter “O ' Ckre must be taken, 
hmvever in the testing since supplementary 
roovementi develop readily in median nerve 
palsy with the exception of flexion of the 
Hittal phalflTiT of the Index fingers 

The area of sensory loss Is over the radial 
fide of the pahn and the palmar aspect of 
the thumb index, middle and radial ride of 
the ring finger (Fig. 25) On the dorsum of 
the hand the loss li limited to the distal half 
of the index and middle fingers Because of 
extensive overlap from the ulnar and radial 
nerves there is considerable variability fa 
the extent and degree of sensory loss exc^ 
for the distal ends of the index aitd middle 
fingers. Even In patients with extensive over 
to of KoBtfoc, tbo of fort 

tapoKS a coMideiablo aogrec (rf 

in ^of Ibo hand. B«.u» of 

jaralyifs, mofstare of mnch of tho palronr 


PiSvrt 35 A drawtog wtiidi 
loss trf »enattfcr> to all pod shtie* . ptojridt asd toodi 
as a resnh of s dovo Igrifv 



FJrua Se ■Iropby of tbe dor*! I"**®*^ 

ma»cle» Ii milled In *n olrrfr DIWVT9 iwiny p*rtlcn^ 
the metMipri of tbo tWi the ID^ 


is lost, resulting fa dryness and chap- 

faar Nerre, The most striking cl^g« ^ 
r nerve paialyslj are fa the bani 
he marked degree of wasting fa 
d aspect of the thenar web and m iW 
osseous spaces give* the hand a 
Ike appearance (Fig. 2«) ^ 

or three ftagers assume a clawfag • 
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(Ictcnnlno at the thne of Injun Mbcther a 
nenr has l)ccn anatomIcnll> or phj-sIoIoK 
iainy hitcTTUpteJ oml In nonpcnctroltnR In 
jaric* there b tcldmn need for Immediate 
«urEcr> ncctnxr^ nHlI often ocair *pon 
Uncousl) but U U Imperattvo dial frcoitcnt 
periodic ciamlnatloni Iw mode and If 
wfthfn three to D\t months rcco\*m Is un 
certain or rwt proceeding wlbfactorit) there 
ihoitld then be no iKaltatlon alxjul exploring 
the nent: rurglcollj Estm earlier cxpktm 
tion fa sometime* judlEetl since the attend 
Ing rfala of tlte operation arc r>egllidble' If 
the nerv’o fa found Intact no harm lias oc- 
curred. For cimnplc when the radial nerve 
is caught between ll>c fragn>enli of a frac- 
tured humerus, \tduabk) lime fa «\Td In 
healing of both bene otkI ncrx-c If early ex 
plorallon fa performed In traction arnl pres- 
sure paraljv?! of the brachial plcnis or some 
of Its branches such as Uk; axlllarj r>cr\T 
there fa so little to be expected from opera 
Uon that exploration is rarcK nxiufrod. 

In the presence of puncture or lacerated 
s^Tsindi trw ideal time for repair of injury 
to a pciipberal rxrve fa hnmcdlalcly It fa 
esTC reosoTubly safe w’lth the use of onti 
mkreby Uicrapy to repair a wound as tong 
ti forU -eight b«rs i[\cr its infliction and 
ctrefully repair a dMded nervx*. ENxm If 
iufectfon dexTiops in the wound the octvt 
max regeoerato or if a secondary operation 
ana reatmitomosfa of the nerve are required 
later the ends wlH bo approximated and ro- 
troctlon will have been prevented 

In the reimlr of a dl^cd nerve the ap- 
pnrdmatioo of the freshened ends without 
torsion and by the use of fine silk stitches in 
the epinturhtm fa sought NSTven teraion on 
the nerve fa ne c e ssa ry In order to opproxi 
mate the ends usually suflBdent relaxation 
Can be had by flexion or extension of the ex 
fremJty and immobilization In tlvat position 
for six weeks Occasionally transposition of 
the ivervo will afford the need^ gain In 
length for enastomoifa. For example, the ra 
dial nerve divided in the miclarra has a 
shorter route In the arm if its position is 
transposed to the opposite side of the bu 
Larger defects to a nerve have not 
be® successfully treated by interposing 
grafts but occasionally a defect can bo over 
come by procedures designed to stretch the 
prax imal oegment of the nerve gradually to 
bring It In approximation with the distal 
setoent 

»Vhen Important peripheral nerves cannot 
be repaired one haa recourse at tfmei to 


mttsde ond tcmlon tranqjiantntkm or arthro- 
dcifa of joints wlUi go^ functional result 
Alxo occndonnl good results follow direct 
implantation of o nerve end Into a muscle 
After-care. It fa not possible to overem- 
pliasizo the pbcc of corcfull) supervisctl 
and penfatent physlotl)crapy to tlto limb 
follow'ing pcripltcral nerve injury he- 

foro and after surgical repair The treat 
ments ore directed toward preservation of 
the intact skin, prevention of fibrosis and 
otropiiv of muscica qikI of contraction of 
Joint capsules. The methods slvoukl Indude 
nppUcntkm of wet and tlr> heat massage 
passive movement of Joints electrical itimu 
latlon of paralyzed muscles and re-education 
CTcrcfae* os soon as possible. Mechanical 
splints Itcln not only in early use of the limb 
btit provide support in the normal position 
thereby preventing contraction at n joint or 
ovcntrctchJng of paralyzed muscles 

As a part of the after-care it Is important 
to detect tbo early evidences of regeneration 
of the nerve ami to follou the progress. One 
of tbo oldest and most easily applied tests 
fa Tlncri sign The lest convfati of dldting 
a tingling or shockJike sematloa In the area 
of itaisory dfatributJon of a nerve by tapping 
gently ovxr the nerve dfalaj to the rite of in 
Jury The response fa presumed to result from 
stimulation of regenerating unmvelioat^ 
sensory axons Its accuracy as a test fa some- 
times questioned but. In practice, ft usually 
prove* to be a ilmple and sntisfactorv way 
of following the cIowTiward progress in a 
icgencrattng nerve. 

A highly reliable test which can be util 
lied when It fa Important to detect regeoera 
tion of motor Bbert In a nerve fa intraneural 
stimulation bv means of fine wire electrode* 
Introduced pcrcutancouslv directly into the 
nerve 

Electromyography and chronaxy tests 
useful means of detecting function in the 
initial evaluation of the nerve injurv ore of 
equal value In assessing regeneratiton. The 
tests can show ev-Wence of reinnervation of 
o muscle some time before ft con bo recog 
nbed by dlnical methods and thus give 
early assurance that a nerve suture is Intact 

Tardy Nerve Palsy OocasloDally palsies 
o^F p^pberal nerves in the upper extremitie* 
^lop insidlomly years after a fracture 
which has healed either vWth excessive cal 
Ins that cypresses the nerve or with a de- 
formity that displace* the nerve and ex 
p(^ It to ea^ trauma. Such lesions of the 
radial or median nerves are not often seen. 



1456 


CuAPTER 33 Nervous Systej^i 


thumb U bekl In abduction In a plane vrtth 
the palm and the hut hvo phaiangei jut held 
in moderate fledon Scn»ation ii absent in 
the palmar tide of the band, both fldea of 
the fingers and the ulnar side of the dor*um 
cd the hand, the thumb is partly supplied 
by overlap from the radial and muscutocu 
taneous nerves Discoloration from lou of 
vasomotor control, dryTJcn of the skin and 
trophic change* devdop in the entire hand 
Brachial Plc^u*. Lesions of the brachial 
plexus are usually designated on the basis 
of the imatomic site or the mode of injury 
The plexus arise* from the fifth cervical to 
the first thoracic nerve roots the roots 
combine to form trunks and tho trunks to 
form cords The modes of Injury are true 
tion pressure and laccratloD 
A common type of traction injury Is that 
which occurs to the child at birth, if by 
some mean* the head and »hcruldcr are 
farced apart, the upper port of the plexus 1* 
stretched and the resulting paralvxLs of the 
deltoid, biceps and bmcfalotadiam muscica 
is referred to as Erbs palry The same type 
of injury is encounter^ postnataHv from a 
great ’^etv of accidents which cqu*o 
stitftchmg of the bead and neck an-av from 
the shomder sudden forceful deprexsloo of 
tho shoulder or violent dosvnward pull on 
the arm 


their effect* they simulate the chongc* whidb 
frflow nerve injuries more peripbeaDy In- 
volvement of the medial affects areas 
innervated by the ulnar lower portioo of 
the median and the medial cutaoeoc* nerve*. 
Ljitetal cord injuries cause parolvsfa of the 
area* supplied by the muscufocutaneous sad 
upper portions of the median nen-cs De 
pending on the location of Injurv in the pos- 
terior cord, the thoracodorjal, fuhscapoUr 
axillary or radial nerves are affected. But it 
is rare tliat Injury to the pfatus invoh'es a 
single component and recognition of the ex 
act deCTco of injury Is often further compil' 
cttted by local edema, hemorrhage, trao* 
matlc aneurvsra or the later development of 
scar tissue. 

Sciatic Nerve. SexTrance of the msio trunk 
of the sciatic nerve from penetrating wounds 
is a seriously crippling injury since K re- 
sults in paralysis of all nnueJes beknv the 
knee ano loss of sensation «« tho outer 
lido of the leg and the entire foot with the 
exception of the inner border of the arch. 
Partial injuries of the sdatic nerve, partkaj* 
larly in the lower part of the thigh, maj in- 
votv© one or the other of it* two main df- 
idskm*. the p eroneal and tlblal nerves. 

Peroneal Nerve. The peroneal nerve if the 
most fregnently injurea nerve in the lower 
crtremJtie* as a result of cominon fracture* 


If hyperabdtKtion and traction ate put 
on the arm the injury occurs to the lower 

S ft of tho plexuj and is r e f erred to as 
ompke* palsy These Injurie* also occur 
during childbirth os >veU as in later year* 
and result in palsies of ulnar or ulnar and 
median nerve types, often accompanied bv 
Hctroers syndrome. 

Pressure injuries to the plexus occur in 
a variety of dicurnstonces, tome of the 
rruff© cocomon being prolonged dlsfocation 
of the fhoulder pressure in the aiflla from 
a csutcii, pressure from shoulder braces fa 
prolonged Trendelenburg position aneurysm 
of the subclavian ortery M>d displaced frag 
montx of a fractured clavide. 

Injury to tho axillary nerve occurs almost 
exclorivcly as a campheation of dislocation 
of the homenis at the shouWei Usually the 
continuity of the oervo remalw intact tboo^ 
It may be disrupted Tbts poralixii is reeog 
niMd by loti of function of the deltoid mui 

do by a imall IMtdi ^ 

dlfftiHiaaatm from dln^tion rf tho cufT 

o£ tt« OTd. of ^ 


of the upper end of the fibula and from pres- 
sure by casts, splints, traction de^■^ces and 
under imee rolls. To this Hit of cause* should 
be added pressure from the cros>ed-leg po^ 
tion that tome people assume for b«iis while 
fa sitting posture, end resting pressure in 
cmaciolod bedridden patients, Tne defora- 
iri ii easily recogabed by foc< 
alleratioD Jo gait ebaracterited by hteig 
the leg to avolQ tripping vdth the toe. Partid 
paralysis f^n bo idwitifled bv wesfaess m 
doTsmexion of the foot and great foe 
an attempt is made to walk on the 
sensory loss is over the lateral aspect of tto 
log and d o r sum of the foot to the ba*e ot 
the toe* 

Tiblal Ncrre. Isolated lesloui of the turo 
i»crve are nncocninoii, particularly frotn fa- 
fortes belosv the Vnee, The principal mejor 
supply U to the miucle* that plantar 
the foot and toes and the parah^ i s 1°^ 
tlBed limply by Inability to Nvalk or support 
•weight on the toe*. Sensation is 
the sole of the foot except the Inner bcao^ 
of the aicii. Traumatic ulceration of ^ 

Is a coinpllcatiOD which readllv occur* if 
patient waDci on the foot 

Surgical Treatmeou It is not possihte m 



1459 


Central akd PEniPiiERAL Nertous Systems 


Rccllinglwuicni tlbcosc In (Ills disease 
there arc miilliplo tiimon, snnK*llmcs Iwn 
dreds, ^•a^^^ng In riro and In degree* of 
malignamn tliwigli thev ore usually benign 
Lew often live same t>TXJ of tiimoT occiin 
u an Ijolalctl single l«lon \\1ic0>cr these 
tutnoxi talc origin from the ncnrilcmmQ 
perfncuriirm or cplnctirinm Is often dlfBctill 
to ^ermine and Imn led to confusion In 
plinTtRnttnn as u'dl OS man\ sjTionj'ms 
(perineural Bliroma, neiulnoma neurilcm 
mama, ichwanrroma, neuroBbroblostoma, 
nmrofilmjsarcoma and others) 

Since tile longest course of pcriphcml 
nenr* Is In tlic cstrcmltlc*. It Is imdcfitoml 
able that these ncoplairm ore most numcr 
ooi there In the upper limbi ll>e) are some- 
what mere common on median and ulnar 
DCT\-cs in the forearms but maj arise from 
small rKTVT branches c%'cn In (Ik: fingers. In 
the lower Ihnbi thc> are uiuall> found on 
the posterior aspect of the thighs and legs 
The nccl, vrlth Its multiplicity of ncr'.’cs, ts 
a fQ\-orilc locatkm and ncr%o lunwrs must 
always be considered In the dlUcrcntlal dl 
igDO^ of tumors In this rcglcm. 

VoQ RedUnghauseni dbeaso Is of con- 
genital origin though the tumors do not uiu 
tih grow to recognizable or disturbing siie 
till ynsung adulthood. Not only axo peripU 
end nerves InvoUrd Ixit In many eases tho 
craulal nerves, spinal nerv'C roots and svinpa 
thetfc ncr>‘e3 as well Associated cooaitlons 
Include scattered areas of pigmentation of 
the sldn producing cof^ au lolt spots, ab- 
normalltiei of booc, cutaneous tumors that 
arc tofoctimei ple:^orm or pedunculated, 
evidence of defective development of the 
nervoiu system and other malforroations. 
Any of the turnon may ui>dergo sarcomatous 
degeneration ai>d become actively invasive 
in adjacent tissues, 

Neurofibroroai thnt Involve mafor nerve* 
and threaten poraly’iis should be removed 
and this can osnahy be accomplished with 
out sacrifice of the nerve if malignant 
changes have not developed. Tumors Imown 
to be or suspected of being malignant should 
be excised with a wide margin and residual 
tumor can be expected at times to respond 
well to radiation therapy Rarely such tn- 
mon develop distant metastoses. 

Nerooma# are usually understood o bo 
traumatic enlargemonti at the ends of dl 
vided nerves or along the course of injured 
nerve* thon^ true i>euronias of benign 
uotiire are occasionally found ou peripheral 
■nd sympatbctic nerve*. Traumatic neuro- 
mas in scan and in ampotatioa stumps os 


sumo importance sometimes because of 
pain as«)di\tcd with them Surgical revision 
of painful lenn and stumps may Iw repaying 
in relief of pain Iml more often fails duo 
In part to psychologic factors 
Ghmtu turnon arc made up of tho end 
organs of the nerve together wIUj elements 
of small blood vessels and smooth muscle, 
Tlhry ore rave hut their presence should he 
recognized by the Intense pain caused bv 
pressure o\'cr them They arc usually small 
rarely more than a few mlHimctcrs In size, 
and though they luive Ixscn encountered in 
the fubcutanccHu tissues in many ports of 
the ho<l> the majority occiu in the sutmngual 
region of tho fingcii, Tho tumors are benign 
and ctiniblc by excision. 

/ncorion by nurfignon/ turnon adjacent to 
peripheral ncr\‘e5 is often met with, partlcu 
lorly In tlio brachial plexus and in the lumbo- 
sacral plcim in the pelvis Tho malignant 
turnon of the breast and lung which Invodo 
llw brachial plexus produce neurologic 
symptoms and ilgoi referred to as the su 
pcilor sulcus syndrome or Pancoait syn 
drome. Initial symptoms arc pain in oroos 
supplied by the lower part of tho plexus, 
nanwy tho Inrxrr side of the arm and fore 
arm, and also sympathetic paralysis In the 
llroh from involvement of the te0an oE the 
stolbtc ganglion. With adv-anco of the dfa 
case there arc procressive motor and iensor\ 
Xralsies in the limb Treatment Is restricted 
to approirrlate methods of controlling pnfn 
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but tardy ulnar Poliy li a well recogiuzed 
jyndrome that foUowj Inttirlea about the el 
bow which alter the cam^g angle of the 
extremity There ii a graQual Ion of tenia 
tlon, tometimes accompanied by parctthe- 
siat in the ulnar diitribution of the forearm 
and hand, more particnlnjly In the fifth 
finger at the outlet Paljy of muicles lup- 
plled by the ulnar nerve alto occun and Is 
unmlly evidenced firtt by >vajting of the 
donum of the thenar web and the donal 
interoiteout t^cw Later the little finger 
assumes an abducted position and cannot 
be appreedroated to the ring finger If the 
process is permitted to go on untreated 
complete ulnar paralysis may occur 

Surgical treatment should bo employed 
Just as early as the condition ts recognized 
since often the best that r an bo hoped for 
from surgery to chronic palsy Is cessation of 
the progress with relativ^y little reversal of 
the nei^ojdc changes Trcatrr>enl consists 
in movtog the ulnar r>ervo from its position 
in the olecranon groove to a position In the 
cubital fossa wh^ it Is no kmger exposed 
to repeated stretch and easy trauma. 

Mraiin Nerve Coroproiioo In the Carpal 
Tmmel. The toskilcmi development of me* 
dlan nerve palsv to the hand has sometimes 
been found to occur with osseous deformity 
of the Nvrlst following fractures and hoi 
been approprialelv regarded as tardy me* 
dian pal^ However the carpal tunnel syo- 
drotno of^ median nerve palsy has come to 
attention to recent years. The pathogenesis 
of the syndrome Is not entirely understood 
but it is believed the nerve somdiovv be- 
comes irritated and f%voIlen within Its tun 
nel through the volar carpal ligament The 
condition is more often seen In patients who 
have ovcrtodnlged to some Irtnd of unac 
cuitomed maniml \varL 


ment over the course of the nerve has 
proved to be highly successful 

CERVICAL RIB AND ANTERJOR 
3C4LENE SYWROME 

A cervical rib Is a rupernuroeraiy rib 
arising from the seventh cervical vertebn. 
It U accompanied by a number of viristloos 
fa anatomic arrangement of the regional 
structures. Including muscles nerves and 
blood vessels A relatively small percentage 
of those born vvlth cervical ribs develop 
symptoms and, then, usually not tiH middle 
life. 

The symptoms and signs resulting fnrn 
the presenco of a cervical rib are due to 
stretch and compresdoo of the subdflvlin 
artery and components of the brachial 
plexus in the acute angle between the rib 
and the scalenus anticus muscle. The muscle 
U a very important part of the arrangement 
and this is empharized by the fact that 
somewhat the same thoo^ leu marked, 
symptoms occur at times in the abiaice of 
an extra rib the anterior scakne syndrome. 

The characteristic symptoms Include pain, 
distuibcmees in sensation, wasting of mus- 
cles and peripheral vascular dianges. Pares- 
thesias and sensory loss occur along the 
ulnar side of the f orenim and hand. Pain of 
variable degree is experienced along the 
Inner aspect of the arm and forearm and oc- 
casionally to the ruproscapiilai region. Ag 
gravation of pain occurs on rotation of the 
neeV, depression of the shoulder or over 
heed stretching roovanents. The same mo- 
tions may obliterate the radial pulse. 

Motor signs Inclode gradual muscle wast 
Ing and weokneu iu the hand to a patton 
comparable to that of ulnar palsy Birtfaracre 
severe cases the muscle changes stmolste 
combined ulnar and median The pe- 


The plctiire Is characteristic. Sen 

sory symptoms to the distribution of the 
median nerve to the baiKl end fingers con- 
ititute the earhest and mafor disability 
Tingling, bumtog and sometfanes painful 
dysesthesias are usual and, as numbness to 
creases the patient finds increasing Umlta 
tlon to facile use of the fingers. Motor symp- 
toms and signs are lea prominent and may 
be ahifflL Moderate wasting and weakness 
occur fa the oppouem pollicH imd abductor 
noUldi brevti miucki A hoIpW rign in 
dlaUDOlij iM *• dfcitalten of Tfa-Ts rign on 
tapr ^ ym tho 

K; and immobfltmUoo o Ufa t^rirt aro 

.o^etfaiH hdpM fa falM <«>? 

ca» raglcal 

onvo by dlvWoo of the carpal Ug. 


ripbcral vascular change* due to comprei 
ston of the subclavian artery are not al vrays 
present but can be of such severe degree 
that gangrene dev'clopi to one or more 
fingers- 

The treatment consists of dividing the 
anterior scalenus muscle at its lowest at 
tachroent for alleviation of the antericr sca- 
lene syndrome. The same pnxedure msy 
also bo adequate for relief in the 
of a cervical rib but If the nerves of the 
plexus and the subclavian artery do not ap- 
pear to have been fully released by dMilon 
of the muscle the cervical rib Is reiected 

TUMORS 

Tbo commonext primary tumor of periph- 
eral nerves Is the neuiofi y hi '"oo 
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TlfE AUTONOMIC M:R\0US S^TTEM 

Sorgm of the autonomic nontna fyitcm 
M not OCTrlop with tbo earlier knowledge 
o Its anatomj but with an understanding 
of the function of the craniotacraJ and tho- 
racolumbar of nerve* which has 

b^ built up oy ph)Tk)logtstJ ilncc tlw time 
of Claude Bernard 

The modem neurosurgeon stand* partfc 
ularly In debt to W II Cajkell and J N 
iMglcy of Cambridge Unlvonitv to Fran 
?ois-FraiKi of Paris and to Walter B Can- 
um of Harvard. He li especially Indebted to 
^ Cambridge physiologist* for tbo loKnvl 
edge of the finer arrangement of the auto- 
^oniic neurons and also for the classlficatlan 
of these nerve* into two functionallv ontag 
onlstic lystem* the craniosacral or para 
*^pathetic syitem on the one hand and the 
th^columbar or sympathetic system on the 
'T he latter leaves the spinal cord only 
iti first thoracic and second lumbar 
while the former I* given off from 
w brain *tem and the sacral segments (Fig, 

■ ^ chiefly responsible for the in 

of the activity of tbo adrenal 
jTOuHi He also discovered that the lympa 
|«*ic hormcme liberated at the nerve end 
ta^on *mo<^ muscle, which he called sym- 
^ epinephrine alone. 
Sll f°™*t*dowed the recognition of 

of norepinephrine ai a chemical 
n»di»tor of nerve impulse* In imooth mus- 


de, similar to the role of acetykboUDe In itri 
nlcd muscle and the lynaptlc hinctions in 
sympathetic ganglia. 

\Vhllc Gasrell and Langley were Invertl 
gating the motor activity of the visoa^ 
DCTves Franjots FrancL first conceived of 
their importance In pain and urged surgeoiu 
to remove the cervical sympathetic dialns 
for the relief of angina pmorii, 

Sur^om of the present genoratioo have 
applied these fundamental principles most 
wccM* fully to cases of peripbemf vascular 
dli«isc, to the reduction of hypertension and 
to the rolW of many types rA visceral pain. 
By regarding each sympathectomy os an 
c^T^eriment in human physiology certain 
»«Tp«ms have contributed a practical imder 
stomtog of the subject far Ix^mod the limits 
ot laboratory investigation 
Te*u for Evaluatmg the Re*pome to 
^jMthcctomy • In addition to detennininc 
the degree of arterial occlusion by observa 
bon of pulsa^ In the major vessel* of the 
esU^ilti^ the competence of collateral cir 
cnla^ by noting the degree of blancfalDS 
on elevation, the rate of venou* fllW thS 
amoxmt rf atmeoui congtrton on depend- 
ind Ibo danoMtoadon of arterial ob- 
^Hon by arteriography It i, neceuaiy to 
'•tote the degree of luperimpoied vai- 
cular tone of neurogenic origin. 

Directeofthe 

*«pbeT*l V»CTil*r ResaATth Ubor*tc»v st 

WriilD, the 

tist with v**ofp«tfc dfiori^ 
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TWi fnltlal state ma> Ik* sctniird h> 
one hours cJTWuro in an m\Irnnmml of 
6S F ami 50 per cent relatiNT hiimldlt) 
Pcrfphcml nulomimlc actIWlj Is cIclcTminosl 
bj obsen-int; the effect of bod) ssurminR or 
ncTST Mod on sJdn temperaturo arnl diRilnl 
pJdhs-smotpTiphlc psilso in Ure cxpowl ex 
tremilv SiKlocnntnr acti\il> is detennined 
In measuring electrical sliit resistance. 

Mcastiremcnt of circrilatorj impairment 
produced b\ urpantc NTisctilar oednsiNXJ dh 
rase requires tJ>c cHmInalinn as far as pm 
sible of chwlatoT^ decreases from \*o«>- 
constriction. Tlte patient studied b warm 
and hb pcriphiTal \-ciscb are maximally 
dilalcd. Sludv of limb drculafion during tlio 
Tcoc th e hjpcremla, after release of a tour 
nlqoet b\ a roclljod such os \'encaij occlusion 
plrtb>’sinogmp1»\ allowi the best detcimhio 
tkm ^ drculatkm without N-osoconslrrctlon. 

Prediction of tlve degree of \Mirming ubich 
can bo expected after s^anpatbctlc dcoervu 
tioo b accurate in Haxmaud s dbeoso when 
there b onl) a slight degree of cndartcritli, 
altbcfugh the inittal (ncrearuJ in temperature 
of tho hands 'A'fll rtot bo fuTIv maintained. In 
the adsxinccd ease compUcalod b) sdcro* 
dactvlla, art} increase In circulation b lira 
lied b) tho constricting 6brosb of the sidn 
and rabcutaocous tissue In ocduslvo vos 
cular dlicnsc ^sbcn lumbar sv-mpathcctom) 
b so often helpful for relief from cold foot 
with burning discomfort, the predicted de* 
gree of Improv’emenl foUmN'S lumbar s>Tnpa 
thetic gangiioT>ectcrmj in seven out of ten 
individuals. In tho others tho permanent 
clinical reiixmsc b liiely to bo somewhat 
better than that prcdictei Measurement of 
cutaneous temperatures alone, together with 
clinical observation of color orta rwwting 
win pennit as useful an evaluation as more 
complicated methods of recording digital 
pxUsatJoni 


For the investigation of obscure iminful 
syndromes, such as causalgia, or unusual 
types of visceral pain, paravertebral Injec 
ti® con give a sdectfvo block of tho sympa 
thetic pathways. From tho response to tb^ 
ts*b It becomos possible to select certain 
patiats for treatment by sympathectomy 
without recourse to the more mutilating pro- 
cedura of cutting posterior roots or the 
^t^rthfllamlc pain Mthways in the spina] 
cord. Procaine block canstitutes the mosi 
accurate form of dtoostic test and should 
be used in tD doubtfid cases 
Vasospasm In Peripheral Vascular Disease 
There b a wl^ variation in vnscular tone ir 
the hands and feet of indMdnab who hav« 


no c\’idcncc of ocduslvo vascular disease 
Tl)ii ranges from IIhj ^va^m dry handed 
Individual, whose extremities maintain brbk 
circulation In relatively cool suntrundingi 
to the person chronfcallj ofiUcted with cool 
mobt hands and feet In certain yormg In 
div'kluals vv1k> arc often cmotlooolly unstable 
Umj palms of tlio hands oixl sdes of the feet 
arc continuously vvet with perspiration cold 
ond are often cyTinotlc as well Thb may 
persist even in a relatively wurm environ- 
ment Tho hyjwhJdrosb b due to abnormal 
octIv^t> of the f)'mpathctic sudoirsotor 
nerves the coldness and cyanoib of the ex 
Ircmitlcs in part to cv’aporatlon of nxrfjhuc 
os well os to excessive vasoconstriction Both 
li)'pcrliIdrosb and acrocj'anosb respond in a 
dramatic fashion to r^onal sympathetic 
denervation. 

Rayrtaud's dlsfme The condition first de 
scribed bv Maurice Rajnaud In 1882 b 
characlcrixcd by phasic color changes of the 
fingers and, to a lesser extent of the hands 
and feet os well The extremities are sensl 
Uvo on ciposuro to cold and even more so to 
general chflUng of the body Thb syndrome 
fodudes a number of coodltions. The t>’pfcal 
Ravmaud t s}'T>drome consists of blandilng 
iscocmia or c>'iu>asb with numboess of the 
tips of the fiogers On worming, the digftj 
develop a redolsh hue with tingling, follow 
ed by return of normal color and sensation. 
As the conditioo advances there is a tapering 
of the fingers with the appearance of super 
fleial ulcers at their tips, which are slow to 
heat Sderodeimatous thickening of the 
sldn and stiffness of the fingers ma> later 
complicate the picture loading to necroib 
irf ibo finger tips and a severely crippled 
hand- The condition most often deveJops 
fa] jxmng adults. In women more often tKan 
men- It usually affects the KanHt much 
more rarely the feet. In a remarkably sym 
metrical fashion with tho thumbs moch lew 
Involvred than the other digits. The radial 
and pedal pulses are unaffected. 

There ore a number of factors which lead 
to the phasic color changes known as Ray 
nand s phenomenon most of which are re- 
lated to organic vascular disease. It may bo 
seen in vmicais forms of endarteritis, as an 
eariy slm in rheumatoid artluitls, sclero- 
derma, dennatomyosltis, Inpvis, in cases of 
cervical rib with compression of tho snb- 
davian artery and in men who use vibrating 
tools. Sir Thomas Lewis, who contributed 
to much to oar understanding of thb condl 
concluded that the primary dborder b 
hypersensitivity of smooth mutde in the 
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INNERVATION OF INNERVATION OF VISCERA 

Ptriph Blood VtMtIt Sintory arwJ Motor 

• C«ntecA«i tl M 



It «hcpuld be pointed out that there Is 
rarely an actual Increase In lympathehc ac 
tivity Thu U seen only In a few younger In 
divlduals with cold, clammy cyanotic hands 
and feet TliU condition usually occtcrs in 
emotionally imstable individuals and rignl 
fiei ahcormal function at the hypothalamic 
level In the more common emnplai of Ray 
nanJi phaiomenon of blanching digital fs- 
and in all cases of obliterative vascu 
lar disease, the vasomotor tone U oonnaL 
This, however by no roeem precindes a 
valuable response to sympathectomy es 
pedally when the indivldaal happens to have 
a high degree of normal tone It U in these 
padmti that laboratory tests to predict the 


increase in warming of the cold, uncomfort 
able e xtr e m ity prior to a contemplated lym- 
patbeUc denervation are most tmportaiiL 
Evaluation of the degree of svmpatbetlc 
vasomotor activity and pertlcnlarly of tbe ef 
feet of various procedorei or phartoacoJo^ 
agents on vascular tone Is com^cated by tbe 
great lability and respemsfveness of tbe tu 
tooomlc nervous system to environmental 
stlmoll, emotional states dlgestfve activity 
and many other factors Study of the pe- 
ripheral drcnlatoiy manifestatloiiJ of auto- 
nomic activity therefore requires initial 
equUibratian of tbe patient in a basal state 
in a quiet room with constant temperature 
and bumldity 
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•Hifa hilllfll rtcajdy ftatc ma> l)c iwinHl 1>> 
ooc hewn exposuro In an cnvironrrKnl of 
6S F nnel So per cent relative luimidll) 
Peripheral autonomic acth-Hy li detcrmlnwl 
h) obwn'lng tlw effect of bo(l> wormltig or 
uenT block on *kin icmponihux! nml tllRllal 
plcthjtmographlc piiUe in the crptnctl ex 
tmnit) SiKlomotor octMl) lx dctrrmlnctl 
mcojuring electrical skin rciUlancc. 
Measurement of drculaton Impairment 
produced Irj organic x-awnilar ocdiislx’O db 
case requires tlw cllmhiatlon as for as p« 
rible of circnbtor> decreases from \-aso- 
ccnstrictlon. The patient studied h ututo 
and hU peripheTal xtwls are maxhnall) 
dilated Stud) of Umb drcnlatlnn during tlie 
reuedve b)'pcrcmla after rclctisc of a tour 
niqiict b) a method such as xtoous ocdiislon 
plcdqiroographx allows the best determfna 
lion d drculation ulthout x’usoconstriclion 
Predlctlcm of the degree of u-armlng \riilcb 
can be expected after s)7npalbctle denerva 
tion fa accurate 1 q RnNtwuds dlscoso uhen 
theic fa on!) a slight degree of endaricriUs 
thbough the Initial Increase In temperature 
of (be hoods u'ffi not Ik. futl) maintained lo 
the ad\-Bi»cod ease complicated b) kIcto- 
dact}'ha, an> Increase In drculatioo fa llm 
ited bv Ibe constricting fibrojfa of the slrfn 
and fubcutaneom tissw In ocdusfx'c VOS' 
cular disease, wben himbaf sxinpathcctom) 
fa 10 often helpful for relief from cold feet 
with burning discomfort the predicted de- 
gree of fmprm-emcnl folknri lumbar s>*mpa 
tbedc gso^kmectomy in seven out of ten 
indbldoals In the othen the pcrmoDcnt 
dinfcal response fa likely (o be somewhat 
better than that predicted. Measurement of 
cutaneoui temperatures alooe together with 
clinicaj observation of color and sweating, 
xMll permit as useful an evaluation os more 
complicated methods of recording digital 
pufaations- 


the fnxestigfOon of obscure palnl 
•yndromes, inch as caosalgla, or unusi 
ty^ of vhceral paki, paravertebral lii|< 
a^can a selective block of the symi 
tbetic paAwa>x From the reaponse to th« 
h becesDes pcwlblo to select certx 
for treahnent by lympathectoo 
'"Twnt recourse to the more motflatlng p 
^ura of catting posterior roots or t 
2°p™lainic pain pathways in the sph 
Pr^lne bloci: constitutes the m' 
of diagnostic test and shot 
h® xued In ab doobtrol 
vtiojpwm in Peripheral Vasenjar Dfaea 
i V V Yoiiatkm In vascular tone 
tbe hands_^ feet of individuals who hs 


no cvid«mco of occltolvc N-ascular disease. 
This ranees from tlio warm dry handed 
IndlWdimk whose extremities maintain brisk 
circulation In relatively cool surroundings 
to the person clironlcall) afflicted u'ith cook 
rrwfat hands and feet In certain young fn 
ilMduals uho arc often emotionally unstable 
tiK palms o[ tivo hands and soles « the feet 
arc continuously uct uilh perspiration, cold 
and are often cyanotic os well This mav 
persist exen in a rebtht;)) warm environ- 
menl The hypcrhldrosfa fa due to abnormal 
oclKIt) of the sympathetic sirdomotor 
nerves tlic coldness and ejonosb of the ex 
trrmltlcs In part to evaporation of moisture 
as Well as to excessive vasoconstriction. Doth 
h)'peTl»ldrosfa and acrocyanosis respond In a 
dramatic fashion to r^onal sympathetic 
denervation 

ttapr/ituVs iiiinur The condition first de- 
scribed b> Maurice Ravnaod in 1862 fa 
clvaractcrircd by phasic color changes of the 
fingers and to a lesser extent, of the hands 
and feet as well The extremities are sens! 
live on exposure to cold and even more so to 
general ehniiog of the body This syndrome 
Includes a number of conditions. Tbe ty’pical 
Rav'nnuds symdrome consists of blanching 
fachemia or cyanosis with numbness of tbe 
Ups of the fingers. On warmtog, tbe digits 
devefop a redofah hue with tingling, follovr 
cd by return of normal color and sensation. 
As the condition advances there fa a tapering 
of the fingers with the oppcaranco of super 
fldal ulcers at their tips, which arc slow to 
heaL Sderodermatous thickening of tbe 
iLln and stiffness of the fingers may later 
compUcale the picture leadfaig to necrosis 
of the finger tips and a sevcrelv crippled 
hand. Tlic condition most often devdops 
In ymeng adults, In vvomcn more often tbii 
men. It usually affects the hands, much 
more rorelv the feet, in a remarkably syin- 
metrical fashion with the thumbs much less 
invoh-ed than the other digits. The radial 
and pedal pulses arc unaffected. 

There are a number of factors which lead 
to tbo phasic color changes known as Ray 
naud s phenomenon, most of which are re- 
lated to organJo vascular disease. It may be 
seen in various fonni of endarteritis, as an 
early sign In rheumatoid arthritis, sdero- 
denna, dermalomyositls, lupus, in cases of 
cervical rib with com pr ession of the sub- 
clavian artery and in men who use vibrating 
tools. Sir Thomas Lewis, who cootributod 
so much to our understanding of this condi 
tloo, conduded that tbo primary disorder is 
hypersensitivity of smooth mnsdo in the 
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digital arteries to cold. It Is still a debatable 
point whether pallid asphyria of a digit can 
take place primarily from local fosccptibilltv 
to cold or whether there must first be endar 
teritis with superimposed ^aIospasI^L Biop- 
sies have lho^vn striliig deuces of occlusion 
and recnnaHratlon of the aigltnl artrrie*. It 
is certain, as Lewis pointed out, that neuro- 
genic vasoconstriction of normal arteries con 
never produce blanching ischemia of a 
finger 

Occlushe vascular disease Patients with 
thromboangiitis obhtenxns and arienosclerosls 
may benefit from release of neurogenic \uso- 
cottstriction If they have o high degree of 
normal vascular tone. Patients favorable for 
sympathectomy con be selected by appro- 
priate clinical and laboratory examination, 
as described. It should be pointed out, how 
ever that sympathectomy is less commonly 
used today bemuse of tne Improvement In 
technique of reconstructive vascular surgery 
permitted by orterlographv and arterial 
grafting. 

Treatment of Peripheral Vascular Dis- 
ease by Release of Neorogcnlc Vasocon 
striction- There are no very ^ective NTtsodl 
lator drop for therapeutic use Raudisin 
is helpful In SO-mg, doses twice daily 
espedallv In the group of younger 
emotionally unstable iadivlduaU, os ere es 
trogens In women at the time of menopaujee 
PriscoUoe has also been recommended but Is 


ineffective In severe cases. In using gangli- 
onic blocking agents it nnist be remembered 
that any geDeraliied vasodilatation may do 
more harm than good by deprfvfng an ex 
trcmlty with occlusive vascular disease of 
blood by shunting the blood to other areas 
of lower vascular resistance. 

When patients with favorable coses of 
peripheral vascular diseoso have given up 
imotdng. have failed to respond to medico 
tion and cannot be proterted by wearing 
Tvarm clothing, mittens and woolen socks 
they may often be helped by sympatbetlc 

deT>ervatioo 

Sympathectomy has the great advantage 
that It cam produce relatively local release of 
arterial tone wheie It Is mcjst needed- The 
operatioo must produce complete interrup- 
tion (rf the vasoconstrictor fibers to the port 
involved. This requires an attad. on the para 
v^tehral chains of lympetbedo gan^ which 
ran along the anterolateral aspect of d»e ibo- 

jBcdc and lumbar vertcl^ , _ , 

Ooerative measures designed to Interrupt 
,,J^trictOT toD® most take into 
the CTtraordinaiy prodivlty of these fibers. 


both preganglloolc Oitd postganglionic, to re- 
generate Eaentlally complete reemery d 
vasoconitrictor tone in the upper extremititt 
occurred In a patient submitted nbe vejn 
previously to removal of the ganglia from the 
Inferior cervical through the second thoradc 
on the right ride and a preganglionic lyin- 
patbectomy u described by Sraithwkk on 
the left Time and again regeneration of 
vasomotor and rudomotor Slxst has been 
observed in the upper ertremity' and e\m 
in the legs when iMdequate lengths of hm- 
bar ganglionic chain were rerao\Td. Proof 
that these recurrences are duo to regeiiCTi- 
tion is given by the return of vasoduatation 
which occurs following procaine block or i 
secondary more radical sympalhectomy 
It has been stated that tte phenomenon of 
lenritlinUon of dener\’ated stnooth muscle In 
the arterial walls to drcultting epinephriDc 
prevents satisfactory lasting vasodflatitioo 
after cerWcothoraclc gangUoncctoray as this 
operation rejulti bi degeneration of the post 
gangUemk network of vasoconstrictor nen 
roos \Vhlle Ibis general ^odple of senriti 
ration to eptnepnrine after peg tgo p^kridc 
denervation, which \^■as described by Corawn 
and Rosenblueth, is undcxibtedly true in 
experimenlai nnlnuits ft b relatfvmy onfm* 
poTtant Id man For this reason, the so^aDed 
Telford Smlthwlck form of pregnogUoclc 
sympathectomv for tnerearing ciirulatioo in 
the upper extremity is no more effective tiieo 
remoC^ of tbo gangUa, except the patient is 
spared the rnild dfcSguranent of a Henners 
syndrome. Experience with this operatte 
has shown that regeneration of vasocon- 
strictor fibers is likely to take place. A sec- 
ond ob}ection Is that recent anatomic cri 
dcnce rton^y points to the possibility of 
sympathetic rami cootalning vasoconstndoc 
fibers leaving the cord Nla the first thoiacac 
and posribly In the eiphib cervical nerve as 
weD. Some fibers appear to reach the bra- 
chial plexus directly through the 
ganglion, probably tdso through the rnlacue 
cervical and vertebral ganglia, as 
coming up from Io^ver Ie\’els (Fig. 3 0) 
really essential point Is to remove a conski' 
erable length of the ganglionated ^ 

for dmvn as the fourth rib and prefetaoo 
upward above the stellate ganglion to io* 
dude the vertebral and middle cervical 
gHa, which lie in relation to the 
artesy Thb operation may bo fy 

ertrapleuTolly W resecting the central ends 
of the first tujd second ribs or by “ 

rupradovlcular approach. The Utte r 
the surgeon a be t ter opportunity to remove 
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the upper portion of llw ilcllalt on<l the 
fmall panglla amuml the rtilwlnvinn omi 
oritjhi of the \rrtclmil artcf) 

For the lm\-cr cxlrrmil\ tlvc «.>contl thtnl 
tnd fourth Uunhat pmffUa ilwuW be re- 
jected Thfa b be»t carrietl out poiteriorl) 
tlnwRh n modifiorl renal Ind^Ion Tlic rctro- 
pcritoneol ipaco l>chlnd IIk? ceojm or ilp 
mold b entered and Uk* hmlwr clvalu U ex 
pc^ in the gutter fanned by live <nilcr edge 
of the >Tna cn^•n or aorta, the %TTtebnvc and 
the psooj musde. 

In caiKTienccd liarKli tbc rid from dvo- 
rtde and lumbar gnnglloncetom\ ir remark 
aW) jligiiL The ciscnllab to |urtif\ 

lurgkal Intcrv'cntion arc accurate dlagr>oiU 
and demonrtratlon prTxulnc Infection or 
other diagnoitic proccdurrt dial on ade- 
croate depre of \iuodilatalion w-lll ennjc. In 
ro«« circumstances tbormigldj xatUfactor) 
and lasting Impitn'cmcnt has fohowTd re 
reetkm of the lumbar ganglia in a large ae- 
ries of paHcnli "Ith najTOtKTs dUcaso 
treated at the MasiachuxctU CeTxml IIos 
pital Sujgknl attcanpts to achlcN'O a Listing 
effectli'e imsoconstrirtor denervation of the 
rrpiM extremit) haiT been boot Mllh mam 
djffiealtics portfculorl) bj regcncratfon after 
preganglionic opcrationi or IhnItcO gan 
glknectom) and also because Ila)iiau(rf 
disease In the hands b llkclv to Iw more 
sm-cre than in the feet, os a result of com 
pllcating ohlllerathu arteriolar dbeoxc and 
•eecndar) fibrosb of tbo skin and subcutane- 
ous Hisne. licall) ratbfacton results mn> 
therefore bo antIdpQted only In patients 
with the earl) uncomplicated form of the 
d i s ea s e . In patients with severe Qttodcs of 
digital blanching and bchemia or In those 
■with advanced scleroderma in whom cn- 
daitcritic change* ha\-e already occurred a 
leally satisfactory permanent recovery of 
drculatioQ cannot bo expected. 

Young men with occlusive vascidor disease 
doe to mromboangUtis obliterans ( Bueiger s 
disease) may derive mndi bci^t from 
the elimination of superimposed neurogenic 
ctmstrlction, espedally those ^v^tb increased 
sweating and an active vasomotor toDO. 
These indhiduab can be selected by appro- 
priate teiti Improvement in circulation geo 
CTaDy turns out to be better than tbe pre- 
1 d egree. Thb give* considerable re- 
lief from cold ertremltiei and related pain 
in roost cases. It should be pointed out, how 
ever that fedlow up rtudJe* have demon- 
strated no advantage in collateral circula 
tory development, in blood flmv through the 
muscles or in measured ability to walk with 


mil claudicotinn TIic resultant vasodflalo 
tion occur* mainly In tin. cutaneous vessels 
oikI llw digits In the olnencc of actual gan- 
greno iMit iWth a crillcally Imv pedal drcii 
tatkm lumlrar f)'mpathctlc ganglloncctomy 
should often l)c performed in tho younger 
group of patimtx, in whom rcconstructbc 
arterial surgical procedures arc not feasible, 
even if all the major arteries liasn been ob- 
literated A significant number of major 
amputations mav thus bo aN-oklctl Ilou-cvcr 
in iIkj presence of painful digital ulceration 
or hvdnicnt gangrene It b belter first to 
ermh the peripheral nerves above the ankle 
This operation b far more effective for re- 
Hexdng pain and can l)c cmintcd on to cause 
maximal vaiotUlalation for a period of sc% 
oral weeks If adequate coUatcnil circulation 
falls to dcwlop lumbar ganglkmcctom) can 
lie carried nut at a later date udth the ox 
suranco of producing a corresponding de- 
greo of snisodllatallon uhidi b likely to be 
pcrmnncnl 

Lumbar ganglloncctom) has also been 
used with increasing fro^cncy In recent 
s'can in arteriosdertisls. In both its senile and 
dJobciic forms, cjpociall) when abnormal 
swrating dtkI cynnosb b^icoto a high de- 
gree of vasoconstrictor tone Selection of pa 
ticnti must bo made with ci tr c ro o care, be- 
couse In some ^v^th criticall) lo^\ peripheral 
circulation gangrene has been precipitated 
bv sjTnpnlhcetocny It should be emphasized 
that s>Tnpatl>cctomy b of little bCTeflt in 
cose* of rapidly adinneing arterial occlusion 
whether for relief of poin for impim-emcnt 
of deep ulceration or for Increasing walking 
tolerance in cases of Intermittent dandi 
cation. Ind]\*iduab with atheromatous oc 
elusion at the aortic bifurcation and others 
with ilJflC, femoral or popliteal occlusion 
should oil bo submitted to arteriograph) and 
treated b> arterial grafting wbenercT limited 
obliteration makes this feasible. 

Prophylactic Sympatbectomy In Acute 
Arterial Occlusion. Sudden ot^usion of a 
main artery to an extremity b) embolism, 
trauma or ligature may lead to gangrene 
The rbk of thb complication b greater in tho 
leg than the arm as its collatoi^ circulation 
b less competent In the case of popliteal 
anouryim*, reconstructive simgery Iw means 
of arterial grafting b now a practicable sub- 

To KLiixe the nuTtmal (DcreaM In circobtlcin in 
the upper le*. the fint hmiher langlkw iboold be 
itmnrrtd »k«i -with the lecoDd and ihlri bet tf thb 

li done cn both lidet. the pow of eiecnhticB may be 

tort eod tho mile peUent rendered iterile bat not 
onially impotent. 
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ftitute for liMtlcm and cxdJton or for endo- 
aneurvTTnorrnaphv In the cases of embolism 
or penetratuig arterial wounds \vlth threat 
en^ drculfltorv tniufEdcocv in the arm or 
leg, tberapentic efforts should bo directed 
at restoring major vessel continuity when- 
ever this U possible. Some protection how 
ever may be gained against critical reduc- 
tion in collateral blood flow by repeated In- 
Jectians of the stellate or lumbar ganglia with 
Xylocaine or by means of a fine polythene 
catheter Insert^ throuA a 17 gauge nee- 
dle Ckintlnuous drip tnmtmtlon may thereb> 
be safely maintained over a period of sov 
eral davi if small amounts of penicillin are 
added to the anesthetic solution 
Pain in Extremities. Pain In the forearm 
and band or in the anUc ai>d foot after 


trauma and amputadon of digits is a rare 
but serious complication 

This ufuallv tokos the form of cutane- 
ous h>'peralgesla In the coctremity or a deep 
atdiing or burning sensation Nvhldi runs up 
the limb There is often a patchy decaldh- 
cation of the bones in the hand or foot This 
condition is most caoTmonl> teen In indh 
vidcals with cold cyanotic, moist extrcml 
ties and can o f ten be relieved by Interruption 
of the uoderJylag vasospsutfe state. B\vn 
temporary Interruption of sympatbetic Im 
pul^ by paravertebral procaine block of 
the regional sympathetic ganj^la may clear 
It up espedalry ff repeat^ ou a number of 
occasions When pain b relieved, but recurs 
as the vasodilator response to procaine db 
appears, thoracic or lumbar sympathectorny 
con be counted ou to give las^g relief It b 
evident that the pain b not trauimltted bv 
the sympathetic nervous system but tha t 
untnmvn pb>’slcdogk: factors which produce 
It are activated by the efferent sympathetic 
discharge 

Thb b likewise true of another port-trau- 
matic state which came to attention during 
World War II because of the intense tuf 
feting and Incapacity which It produces 
Typical caioalghh as described by Weir 
hlitchell in 1884, consists of dysesthesia and 
burning pain with extraordinary exacetba 
tloni aroused by emotional stimuli. It de- 
\-dops after partial tn{ury of a peripheral 
nerve from a penetrating wound. Experience 
by military surgeons has shown that dtag 
nostic proaino Infection foUmved ^ regiooal 
rmipathectoray has rexuUed In effective ro- 

dnrfag the tart 'v" A ertt^ review of 
^ Mtteoli nifferfaR ^ “'^5? 
tCl they ivore eHectively itOieved 


of their burning pain for periods of op to 
•even years, with the exception of a few im- 
properlv selected IndMduais and these \viih 
inadequate tvmpathetk denervation. 

The effect of sympathectomy oo post tno- 
matlc pain from the extremities b not known. 
In contrast to visceral Iimervation, the tym. 
pathetic does not apjwar to be an accesjoiy 
afferent patiiwny for pain nrislng from In- 
jury below the slxmldcr or groin. Onlv vb- 
ccral sensation can bo evoked oo stimulation 
of sympathetic ganglia In conscious patients, 
except In cnoialdc states. It seems roost 
likely that causalgic pain fa produced b) 
efforeot sympathetic impulses short-circuH 
ing in the area of the injured nerve to the 
somatic sensory fibers 

The Autonomic Nervous System and the 
Regulation of Blood P r e a m re. The rtguU- 
tloo of blood pressure for the varying de- 
mands of the txxly oo changes In external 
and interna] envlionment b mediated by 
the autonomic nervous syitesru The central 
control lies fat groups of ceBs situated in the 
medulla and dl«oephalciti. Trauma, enceph 
allUs and tumors r^ch Injure these arras 
occasionally prt^nce profound changes in 
the vasomotcff tooe. 

CcTvfid fintu fyndromf An Iropcrtant 
peripheral mechanism for the reflex reguh 
tioD of blood pressure and heart rate has 
been found to lie in the aortic nerves and to 
the carotid sinus The latter which bsj 
nervous connectloni 'vlth the vagus the cer 
vical sympathetic end the medoDa through 
a branch of the ninth cranial nerve, may be 
come hypersensitive and produce an Inter 
estiog clinical syndrome. Depending oo tte 
efferent pathway involved, three forms of 
ifali carotid sinus syndrome are fexmd, car 
dlolnhibitory vasodilator and cerehrel tt 
toda with convulsions The first type b 
to a vagal reflex and con be abolbbed hf 
atropine, the fall In arterial tensloQ can ^ 
prevent^ by epbediine, but the cereb™ 
varipty can ^ treated only by denerv ttCT 
of the tinns Thb con be carried out eftnff 
by locol i)eTifirterial stripping of the 
bifurcation or by intracranisJ section or toe 
glossopharyngeal root Ninnerom 
with spontaneous erpflepdo sctiures hKli«?eo 
by slight pressure cm on irritable sinus nave 
been relieved by oporaticjn. 

EufntiaJ hypertenrion- Aside from rare 
coudltlons siich as pheodiromocytori^ oc- 
clusive disease of the reaaal artery Cushing 
syndrorrw and coarctation of the aor^m® 
etiology of bvp«rtenfion remains untawit- 
In the common essential ferm of hypenen- 
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rion rigniflcnnt low-crinp of tho blood pra 
ntrc relief of iVTnptcmin oml modiDcallon 
of dcgcncnilK'c NTiwdar cboiiRe* lia\’c l>ocn 
ttcbtn-ed hi Ihc lost Iwcnts >-can li> nir 
gcT) dkl am! dr^iRi. rolIo\\inR the lead of 
Adton Poet, and Smlthwdck cxtcnd\-c re 
icetkm of i>niMtlictlc gnnpHa and iplanch- 
nlc nenn liai ulclclj iisotl, thixigh the 
cttct phjilolopfc modianI\ni b) iiblch low 
ering of tlic blood prcititrc mo) rrnilt U 
rnitnavTTu Tl^crc ts on evidence tlwt ci«?n 
tlal hjpcrtcmlon U related to an abnormal 
tacrcaw of NTiwconitrictor actMt) 

The operationj formerh ad\’ocntcd fell 
into three main gronp^ bilateral onc-itage 
tuprudiaphrapmatic ganplkmcctomj and 
rplanchniccctom) tu^aphragmatlc rc«?c 
tion of the splanchnic ncnn and upper 
hnnbar ganglia and the combined, more 
radical thoracolumbar dencnTitkm Tl»e 
last requires a t\\T>*stagc opcralkm, per 
fermed first on tlio right side, then 
on the left E\Tn more radical operations, 
bs the tborack transpleural and tnmsrlln 
pbragmalic route or b> reino\'al of a portion 
of the eighth and hs-clfth ribs with ertra 
pleural and c itra p eritoneal exposure of tlie 
panvertebral trunks, haN-e pcmdtted rc*ec- 
Hoo of the entire vasoconstrtetor outfkn' 
from the upper thorax down through tite 
third lumbar ganglia. Surgical cxpcrlcnco has 
demonstrated that thoracolumbar dener 
vation Is In general the most satisfactory 
procedure and that irwre radical svmpa 
tbectoniies are Ukcl) to bo followed by un 
pleasant complications without a ilgnlfiauit 
ly greater or more lasting reduction of blood 
prcsinre. 

Of suitably selected patients under Bft> 
vean of age, and preferably under forty 
J'earx, who are free mm advanced cercbml. 
coronary and renal damage and xvho still 
hove a labile blood pressure which falls 
whh bed rest and sedation. It Is to be ex 
P^ed that over 80 per cent xvfll have satis 
factory symptomatic relief and somewhat 
under 50 per cent a worth while early re- 
duction til blood prenurc. Smlthwid. has 
reported a significant Improvement in retinal 
leilcxii, reduction In cardiac hyper tr ophy 
TBvenal o! abnormal electrocardlo- 
^phlc pettems and a notable decrease tn 
hadache. Tbe operative mortality is krw 
•oil t h a n 3 per cent- On the other hand, the 
operation Is fdlowed by much dbeomfort 
and requires a long poiod of convalescence 
t^Jog -range studies of the earlier patients 
gwrated upon at the Massachosetts Ccnerol 
Hospital have shown that less than a fourth 


maintained a blood jircssurc bcloxv tlic cril 
Iciil range after three to five )‘car»- Extu 
among llto group whoso blood pressure lias 
fallal to Q normal range for one or n>orc 
>'cara many liavc sidjsoqucntly returned 
with recurrent hyi>crtcnslon and serious 
corclmmiscular coronary or renal complica 
tlons 

In recent vears an impressive number of 
drugs Imw liccn dcvclopal that blood 

prcssiue rcxTric organic xTiscular changes 
and relieve f>Tnploms with a bigli degree of 
cfrectlvenesi. These comprise tlic dcrivathTa 
of tlic Rauwxdfia serpentina group of nlka 
lolds singly or In miious combinations with 
dilomthlaj^lc and oilier diuretics, and h\ 
drolazinc crmglfonlc blocking agents. Medi 
cation with these promising new drugs has 
almost cntlrcl> lupersctlcd surglenl and dl 
ctarv treatment Sj-mpathectomy ma> no^^ 
be recommended onl> for the rapidly ad 
\Tmcing malignant xurict) of h>’pcrtcn3km 
with papilledema In the period Wforo Ir 
icvcnlblc renal damage has set In. 

Ollier patients In whom operation ma> be 
w-orth while ore those who will not or car>- 
not follmr the exacting details of mexilcnl 
treatinent and a few Individuals with angina 
pectoris or resistant tnchj’canila. Tlie two 
latter conditions derive a ipecffic benefit 
from transthoracic svmpatbertomj If the 
entire thorodc chain Is removed on each 
side up through the first tbomdc ganglion, 
os this high daiervation Interrupts the cur 
dlac sensory and accelerator Impulses. As a 
result of the increasing cffecrivenesi of niedi 
col therapy surgical intervention in hyper 
tension Is now rarelj undertaken. 

Sympalheclomy m the Treatment of Dis- 
ordered \Ticcromotor Activity Correction of 
stoles of abnormal activitv on the part of the 
oatODomk: nervous ivitem is possible In cer 
tain rare but IncnpadtaUng conditions Twtd 
of these, hyperhldrosls of nervotu origin and 
tachycardia, arc of sjiedal Interest 

Hyptrrhidrosis of ntrrvotu origttu Eices- 
slvo sweating limited to the palnw surfaces 
of the hands and soles of the feet is occa 
donaHy seen In young, nervous persons of 
dther sex. It differs from perspiration in a 
hot eavironiDont, in which the whole sur 
foM of the bodv is Involved except tho 
palmar and plantar surfaces and is dli 
thicUy a reaction on the part of the sympa 
Ihetic system to psychogenic stimuli This 
hqie of sweating may become so intense un- 
^ novons strain that beads of water drip 
from the fingers. As a result ft becomes em 
barrassing to shake hands, delicate materials 
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Figwt 31 The nerve wipplv cf the peMc v1»ctt». 


are NTet in handlmg and wbfn rubber gloves benU may contlDue to erperience a5vitoJe 
are worn they bocome flUed with sweat The and occasionaJ episode* of tachycardia on 
same condition may also Involve the feet, emotional slraJn, excessive fatigne or otbm 
with the result that the soda and even the Illness. The attacfci, which were fonnerly so 
shoe* are constantlv wet through In these frequent servere and resistant to medication 
drctimstanoes the akin became* fool smell- that the victim was totelly incapacitated, be- 
ing and macerated and is therefore o prey come infregtieDt, mild and reoally controlled 
to fungus infectkms. Psychotherapy radJa hv qulnJdlne The majority of petients are 
tion or local appUcatioiis fall to ^e relief aole to lead ncrmal lives 
but the results of sympathectoeny are usu No untoward results have followed cem- 
ally satisfactory and frequeiitlv give dra pleie sympathetic denervation of the heart 

matic piychlc as well as local benefit Only as ft can *tiJI accelerate on redaction of vagal 
the second and third thoradc or the corre- tone or through the chemical response to 
spending lunibaj ganglia need be removed- eptnephrine 
It is Inadvisable to perform sympathectomy 

for both upper and lower ertremlties This In a number of neurogenic disorders es- 
mav lead to excessive sweating over the sodated with Impaired esnptytog of the 
chest and abdomen, VFhlch esm be as annoy bladder and rectum, release (rf sympathetic 
Ing as the original condition Inhibition* was formerly advocated. Farther 

Control of tac/tycardia by rympathecUnny Investigation has shown that detmsor re- 
Experiments on antmab have suggested that flexes are in no way inflnenced by the peMc 
many ectopic cardiac rhythms are produced lympethetlc nerves in the Inferior mesenteric 
by epinephrine and abnormal activity on the and superior hypogastric plexuses (Fig 31 ) 
part of the cardiac accelerator nerves Clini Control of micturition and defecation ii me- 
cal appUcation of this work has demonstrated dialed entirely by the parasympathetic s* 
that nnoer thoradc sympathectomy is on ef cral nerves There Is no effective neurofurg^ 

' ' ' ' ~ ■ operation for the so-called cord bladdo' 

Megacoloo, for which lympathectomv was 
often performed with ill^t benefit, can now 
be cured bv resection of the pandyxed rec- 
tosigmoidal portion of the large boweL 
It Is interesting to recall that cervical and 


ective method « controumg reemrenr ixwu 
,f paroxysmal atrial tnchycardU and fibrilla 
ionwhicb auiDOt be stopp^ by medication. 
Uter bilateral reseetkm of the upper fonr 
horadc ganglia, the 

hese attacks are greatly redneed. bat the pa 



AUTO^^O^!IC NeHWUS S^'STEKf 


1409 


lumbar ramltcctloo proposod l>y Ro^lo ami wlildi carries pain from IImj illn deep tis- 
Hunlcr for the reduction of muscular toiK* sues and viscera runs in the opporito ante* 
aldiougli not general!) accciited for the rior quadrant of the spinal cord It Is most 
treatment of this particular condition !«1 dl ncccisfljlc to tlw surgeons knife at the level 
recti) to Uk present opcratlom which are so of tlte second thoracic or second ccrvicol ver 
freqiicntlv iiUltzcd In peripheral vasctilnr tclira, where only a very limited lamfnccs 
disease. With tlm possible exception of the tomy h required to make a small opening In 
much discussed subject of h)Twrtension ex iho dura snip on attachment of the dentate 
X»ricnco svith sympathetic TMruroiurgcry in ligament onu rotate the cord by this con* 
the conditions discussed has no\s rcad>«l a venlcnt liandle The technique of ontcrolat 
point where the effects of operation are w'cll cral section Is llluitrotcd In Figure 32. The 
known and Its therapeutic sTiluc In properly pain fibers vary grcatl) In thdr distribution, 
selected coses is ihoroughh cstabllit>ctL sometimes l>elng rclath'cly compact and su 

perfidalK plac^ betsveen the insertion of 
NEUROSURGIC.VL RtLIEF OF PAIN dentate ligament and the origin of the 

SesTTo pain from anv soiuee If persistent anterior spinal iwts This convenient ar 
soon becomes a major problem to both lU rangcmcnl, commonly Illustrated In anatomic 
victim and his phyxictan Thero is a group textbooks Is imfortunatcly b) no means the 
of patients in vdwro there Is no possibility of general rule In order to obtain consistent!) 
dimhiatlng the cause of the pain and no a high lr\c] of analgesia it is best to moke 
other recoiuso sa\*c resort to narcotic drags as complete a transection of the anterior 

or tntemiption of sensory pathway Nar quadrant as possible with dne respect to 

cotic medication is Justlflaulo onl) when the the corticospinal tract posteriorly and the 
patient bos a fatal illncn advanced to the anterior spinal orten in the mUlino xto* 
point that he has but a montli or two to Ih-e. trail) and then to test the Im'cl of sensory 
Relief by neurorurgerv bos noxv reached the loss on the oporatlna tobic. This require* lo- 
point where its risks and possible compll cal onestbesla, which mav be supplemented 

cations ore distinctly less than those of nor by li^t Pcstothol sodium and nitrous oxide 

cotic addiction. In patienb with malignant aocstijesb, allowing time for the patient to 
disease It Is therefore best to consider de> awaken for testing. 

sensltimtton at about the time the sufferer thh operation has been properl) 

first demands medlcatioo stronger than co- performed. It should result in satisfactor) 
detae but vet has a life expectaoc) of sov loss of sensibility to pain In 90 per cent of 

era! months or more In nonmallgnant neu poHenti. After high thoracic cordotomy 

ralglas it Is important to be sure that the pa this Im-el usnalJv reaches to the xiphoid, at 

tient has an underlying organic cause for his time* a* high as the nipple, but sometimes 

pain and is not psvchoneurotic. only to the umbilicus Analgesia will not re 

Spmothalamic Tractotomy The fiber tract main complete in an additional 10 to 15 per 
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cent of Indlvidualj aver the courje of week* 
or monthi, but relief of pam will be perma 
nent In the remaining 75 per cent After high 
cervical cordotomy maintenance of effec- 
tive analgetta above the upper thoradc level 
cannot be assured In a high proportiun of 
the lubjects We have been able to maintain 
relief from pain of brachial plcrus dislrlbo 
tion In lc*s than half ouT fubfecta A lU^tly 
higher level of analgesia can bo gained by 
tractotomy In the medglla, although at an 
appredablv greater risk If the pain tract 
la cut in tne mesencephalon, analgesia may 
be produced over the entire opposite fid© of 
the body but at condderable risk of mar 
tality and also of burning dysesthesia which 
resembles the thalamic syndrome 

When the pain tract is cat unilaterally at 
the level of the second cervical or second 
thoradc vertebra, mortality ii slight and 
very few patients wff] suffer lasting motor or 
bladder impairment On the other hood, 
when bilateral transection is required in 
malignant disease prolonged urinary re* 
tendon will be a problem in about 30 per 
cent of the lubjects This complication is 
particularly likely to occur when there is 
pre-eilitent infinv of the detrusor innerva 
tion. Other disagreeable sequelae are few as 
almost no nsefnl sensation is lost save per 
ception of heat and cold 
Experience in 165 cordotomies has taught 
us that pain In malignant disease is relieved 
In over 70 per cent of the patients with the 
exception cf those with cancer of the breast 


Posterior Rhuoiomy Divirion of posterfcr 
spinal roots Intenupts aB forms of sensation. 
As a result, the deoervated area feels numb- 
if the sensory roots of the brachial or hnnho- 
sacral plexus are cut, the anesthetic limb 
will become a useless appendage lost In 
gjiace the desensitized bladder Is atceoic and 
Incontinent Furthermore, even if appropri 
ate anesthesia is produced, pain sometlnies 
continues. This Is the case with postherpetic 
pain, yet this condition, when the painfol 
scars ore favorably situated In the trniik or a 
lower extremity can be relieved by cordot 
omy If an adequate level of analgesia Is ob- 
tained. For these reasons, section of posterior 
spinal roots has limited usefulness. It can be 
counted on to relieve angina pectoris and 
pain of carcinomatouj Invasion of cervical 
nodes and also the postoperative Intercostal 
neuralgia which occasloiiAlly foDowi tbo- 
racotermy In the latter condition, at least 
two fensetry roots must be cut above and 
belmv the scarred nerve m ctrder to avoid 
sensory overlap 

Section of Cranial Sensory Nerres. Section 
of otmlal sensory nerves is much more effec 
tive and useful than spinal rhizotomy Fahi 
Is carried from the face, nasal passages, fi>- 
temai ear and oropharynx by the tngeniinal, 
nervus Intermedlus (sensory component of 
the seventh nerve) glossopharyngeal end 
vagus nerves. TTiese itrnctures mav be cut 
on one side without too great hanolcsp, c* 
cepl for the lowest vagal rootlets wbji la* 
nervate the musdes concerned with swallow 


and lung In these the high level of pain 
and the tendency for the brachial plexus to 
be invaded make terminal relief a difficult 
problem. The failure* In 30 per cent of our 
patients who have had cordotomy have 
been duo to Incoraplefe division o/ the pain 
ShcT* or spread ot f«In into nonanalgeslc 
areas In nomnaUgnont conditions, sudi as 
the lightning pains of the tabetic, the neji 
ralgias of the lower extremity whldi follow 
gunshot woxinds of the cauda equina sur 
g^pa1 incdilotis and amputatloas pain has 
been controlled In 73 per cent of the pa 
tients. Contrary to the experience of those 
who make more limited incisloas m the anler 
olatcral quadrant, we have had tmpresflve 
success even In patients with phantom ^n 
following lo\veT extremity ampntation Pain 
in the foot or band has rarely persisted 
when analgesia has remained commete. En 
dnring uulgBta. ^ bOT 

difficult 10 xditeve In the 

in patients who have had shoul 

(Ict amprrtatkms. 


Ing closure of the glottis and vocal cords 
Pain in ynali^naixt distnst of the phar 
ynx When the posterior tongue, tonsillar 
region or upper pharynx Is invaded by can- 
cer pflin may be persistent and severe. It 
can often bo rellev^ bv section of the seu- 
soTY roots of the fifth, ninth and tenth era 
nial nerves in the posterior fossa, but when 
pain Is felt deep in the ear It is best to cut 
the oervus Intermedius os well ar>d the upp® 
three cervical posterior roots If the lymph 
nodes in the neck are Involved Intrimodol 
Inrv section of the descending trlgem in^ 
root Is an alternate procedure and is often 
successful when the lower cranial nerves are 
Invaded by malignant disease. In order to 
interrupt the patn fibers of the seventh, ninth 
and teeth cranial nerves which accompany 
the fifth in this desoeadhtg bulbar 
It is necessary to make the incision into 
medulla at or slightly above the level ^ 
obex (the lower end of the fourth ventriew) 
and emt to a depth of 8.5 mm. 
nucleus gracilis dorsaHy and the spinotha 
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\nmic tract \TJiUra\l> Section of tl»c dotcctitl 
lug bulbar tract ilionld dolibcrolcly Include 
a fo^^ of the condptoui flbera of each of 
tlicsc ftnicturcs A cut of this extent iliottld 
bo folicns'cd b^ tomo cvitlcnce of jpirvotiui 
lamlc tract Injury Nii-, iHgld contralateral 
h>’palgc»la of U>c torao and oxtrotnltle*. In 
addition to analgcria of tlw lEnllatcni! face 
and oropharj'nx, but no ligns of poitefior 
column InvolNcmcnt At Oil* level of the 
medulla »omo of tlM3 fll)CTi cnlwfng the 
ratlform bod) mo> be Injured and tbo pa 
tient ma) dcv-elop a mlW degree of latcro- 
piibiom Tlili is ustiallv of brief duration, 
uhllo the ensuing interruption of pain 6ben 
from tho fifth awl lowxr cranial nerves is 
satisfactory and cr>durlDg. It Is ad\'lsablo to 
coTT) cut this pioccd\iro with Uio patient 
under local aiKstl>csla supplemental 
Pentothal sodium and nitrous oddo anes- 
thesia so that bo can bo awnV-enod and tested 
a/to cutting the tract 
rrotvtol Lobotomy In patients vslth ccr 
tain types of pain specific sensory demerva 
tlon Is crtrerocly difficult. If not Imposjrfblo. 
The coDdlllons In >vhlch this b most often 
the t'Ttw Include atypical fadal neuralgia, 
the Pancoost syndrome of carcinoma of the 
thorndc opex and mallgruint condldons In 
vohlng sides of the pharynx or neck. 
Other unfortunate IndMdaals In the late 
stage of mal/gnant dis ea se, In adclltioa to 
thdi pain, may suffer extreme mental an 
gulfh from the fear of fnanlneat exsaoguJ 
nation or strangulation and from the dli 
figurement and the foul odor of sloughing 
tissue. In terminal malignant disease, uni 
lateral complete transection of the frontal 
white matter as proposed by Scorffi may 
give gratifying reUef ^vitbout serious psy 
chologic Impalrroeot As this hnproveioent 
rarely lasts for more than sts mootbs. It Is 
not suitable for atypical facial neuralgias or 
other benign conditions. 

Bilateral frontal lobotomy which stops 
mental suffering as well as pain, can ooly 
be justified If diOTe in a stricUy limited way 
As originfllly advocated by Freeman and 
Watts it reinlls In such grave psychologic 
deterioration that the noirasydiotlc IndMd 
nal \vfll becooie a bopefws vegetable no 
longer Interested In hli friends ctr able to 
associate with others This operation, tbere 
fore, cannot bo recOmmooded for any perxon 
who may survive for a ^longed period or 
hopes to lead a useful life. Fox these in 
dlwduals, Grantham and Sptirling have pro- 
posed UnJtcd destruction of the medial to- 
fwto white matter in front of the anterior 


tips of Uic N'cntricici on botli ifdci by clcc- 
trocongulatlnn Incraulng tho area of de- 
struction in itQgCT to tho point where the 
patient is freed from fear of his disease and 
concern obrait hl5 suffering* 

Tltls procedure luis l>ccn modified re- 
cently 1>> Implanting fine wHro electrodes 
under rocntgcnographic control In tlic Info 
rior medial nuadranti ol wbllo mailer In 
each frontal lol)C. Tlicsc are left in placo 
fur several weefa while tlic frontal assoda 
tlon fibers aro coagulated by rodlofrerjucncy 
current This Is applied In stages as the clcc 
trodcs aro withdrawn with tho patient uji 
dcr careful obiors'atlon- By this means It is 
often possible to carry out a graded leukot 
omy just sufficient to climinato pain and 
all need for narcotics ns well as the fear of 
Imminent death, udtbout serious psychologic 
dctoriorallon. 

Sfmpatheetomy Pain from the heart, aorta 
and abdominal vheem con bo relieved svith 
a high rate of suaxss by regional sympa 
ihetlc denervation. In order to obtain satis- 
factory remits, the Mthologic process must 
bo confined within Uie cnpmlo of the organ 
involved Xlalignaot disease of the lung, gas 
tiointeslinal or genitourinary tracts gene^y 
is not painful until It has Inwded the pa 
rielal pleura, peritoneiim, bono or the maior 
spinal nerve plexuses In these cfrctnnrtances 
the appropriate posterior spinal roots or the 
spinothalamic tract must be sectiooed. 

The classic cooceptioo of the autonomic 
nervous system was that its pregpnt^nlc 
and postganglionic neiuons were purelj reg 
ulotCT? of »ijeeral activity I( fe nou geoer 
ally conceded that many afferent flb^ ca 
paole of transmitting pain and of activating 
visceral refletos rcarfi the posterior sensory 
root system from tho cardiac, splanchnic and 
mesenteric plexuses * The fibers transmit 

S \ifccral pain pass through the paraverte- 
ganglia, the white rami communicantes 
and the mixed spinal nerves to reach their 
cclli of origin in the posterior root ganglia. 
Thete dendrites end In tho posterior bom of 
spinal gray matter where they establish syn- 
opses with tho secondary sensory neurons 
that decussate In tho cord and ascend to the 
brain In tbo opposite spinothalamic tract 
Studies of the cooduction of pain from 
the Internal organs have demonstrated two 
main types of afferent conductioa 
1 liefetred pain of the ty-pe described bv 
On nmnoTKii occuioia White snd Sweet l»vo 
evoked diffuse sbdoniljisl psfn oo stfamdsan* lumber 
**n^ or spbudmio nerves tn psUents ct operttto 
ondtr reskmsl block sMXbesls. 
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Head and Ntackeixrie This theory utumes 
tb*t \’i5oeml afferent Impulses run only as 
far as the posterior horn of the spinal cord- 
It is further postulated that Impulses rcadj 
ing this region from a disesued ctrgaD *et up 
an irritable focus and thereby reduce the 
sensory threshold to ittouH from the suriaco 
of the body As a result, the constant bom 
bardment of afferent impulses from the slin 
which Dormallv fails to reach the level of 
consciousness, becomes magnified Into pain 
ful sensation This ti^pe of pain is sharp it is 
not necessarily localized over the organ in 
question hut is often referred to such * dis- 
tant area as the medial ride of the arm in 
angina pectoris This occurs because some of 
the ctiralac rami enter the spinal cord at the 
same level as the ulnar nml medial hrachitv 
cutaneous nerves 

Z Direct truaxmisskm of visceral palo 
Over siit>' vean ago Ross WTOte that tn ad 
ditioTV to sharp well localised referred pain, 
a diseased organ might also cause a deep 
iU-defined seme of dUcom/orL He called 
the latter tplandmic or direct visceral pain. 
This important contribution was lost sight 
of in later ^Tears but there Is good evidence 
that visceral pain mav reach the thalamos 
vvitliout any rWeired cutaneous mechanism, 
because it can he evoked in anhnais and In 
human beings after all cutaoeous afferent 
impulses have been interrupted. This direct 
tj'pe of sensorv' conduction prerturubb cai 
ries the dull aching form ^ vdsceral polu 
which is v-aguely localized in the region of 
tJie discoieu organ. Lew'is has vlwvn that 
pain from all deep structures whether skele- 
tal muscle fascia, periosteum or an iotemal 
organ, is hmdamentaHv alike It is of the 
sliw-conduction ripe and pooriv localized. 

The reason for this is the pauefri of sen 


sory nerve endings in the viscera as w-ell as 
in all other deep structures except pertos- 
teum. Accurate localization of painful stlm 
tdi Is i»e$ent in the skin, and to a lesser ci 
tent in the periosteum, beesnse <rf the lorce 
number of ov'erlapping sensorj teimfnali 
Tlicre is also evidence that there are not 
sufGcicnt nnmbcos of secondary pain fibers 
in the spinothalamic tract to supph oil the 
priman neurons in the posterior root system. 
Hence it scctm probable than maw pritnarv 
vUc^ »nd cutaneous afferent fibers must 
secondary sptoothalr^c nei^ fa 
commoo, thus accounting for the frequent 
refeiMco of ifKOtal [*in to Itirfooc 
,-hlcb roedve *di tencrvmitoo over oimllw 


tal difference between sensation of poin cf 
visceral origin and from deep sconatic stme 
tures 

Whenever an inEammatory process spreads 
from a vdscui to the nd^boring parietiJ 
pleura or peritoneum, the tatercorial nerves 
become the chief pathway for condnefioo oi 
pain, e.g. in pleurlay and appendiciUi or 
cholecystitis with local peritoneal invohT- 
owml This is also the case in carcfaoaja of 
the abdominal viscera. As long as the disease 
remains confined within the visceral capsule, 
interruption of aympalhetlc Innervotioo will 
slop pain but once the retroperitoneal oerv’es 
and lumbosacral plexuses become fnvohrd 
d»© posterior spina} roots or rplnothahmic 
tract wUl have to bo severed. 

Palo from the bladder prostate ccrvii 
uteri and rectum differs frran that arising 
from the abdominal viscera, ft is transmfrted 
over the Inferior h)’pogaitri.c plexuses and 
posterior roots of the seomd to fourth sacra! 
nerves (Fig 31) WTillc no fonn cf pain 
from the heart iwlmoneiv parenchyrra or 
abdominal organs is cooducted over the 
onmial portion of the pamvmpJtbetfc out 
flow Migus carries senaatiem from the 
esophagus trachea and main bron chi. 

From a knemdedge of these mechanisms ft 
is obvious that pain from the heart and ab- 
dominal organs can be interrupted b) de- 
stroying either the regional s>’mpathetic 
ganglia or their ramL Section of the posterior 
spinal rtxrti or section of the contislatcral 
iplnothalamlc tract will also produce • 
loss cf visceral sensatioo, but at the rlA 
of more aerious compUcatiocs and loss cf 
cutaneous sensibiliri whereas svrapathec 
tomy Is acccanpenied onh b> regional vaso- 
motor and nidomotor paralyiij 

Table 4 summarizes the legrocotal afferent 
innervation of the thoracic tod abdomii^ 
organs The affected segments arc easily 
Identified b\ paraverteb^ procaine in)ec 
tioD In patients with fatracfable viscaww 
pain ^\^^en the ganglia through which the 
pain is transmitted have been accurafeh 
located, they can be resected fttrgicall) a- 
dettnzved by alcohol fnfectioo. 

The method of treating cardiac pain b> 
paravertebral alcohol injeetk/a is the 
method of treating pain in patieoti with 
angina pectoris or aortic aneurysm but ac 
curate injection is tcc hn ica U ) dime^ to 
at^ieve fa about 10 per cent of the subjects- 
Furtherraore fa a small number of 
the alcohol sets up irritating neuritis uhlrt 
may last for a number of we^ 
vantages cf injection tberapv for the pJoent 
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who Is a poor risk *o for aihN’df^h tho dU 
adv-ontagci that tliU mclbod ihadd l>c used 
for patlenb ^v^t]l odvaucctl cordloaortlc dli 
cose. If It falls to give fufBdcmt relief pos- 
terior root section may bo uodertoken later 
For the patlwl x\'lth angina pectoris Vt-bo b 
a fair luigical risk, resection of the trppcr 
four thoTude *>’mpaU:tetk ganglia b the 
ideal surgical procedure In uw case of 
cardiac pain It has boon sfawm that tho 
direct thoradc cunJiae nen-co, which con 
occt the upper tborudo sympathetic gaugUa 
with the be^ account for tne frequent foQ 
ur« of the older operatkm of cerv-Ical sytn 
patbectomy When tlieio ganglb or the 
upper lour posterior thorude spinal roots 
ore destiwea, pain from the b«rt fa con 
ristcntly Intcmipted. \Vhlte aod Blond hEw 
rcvie\vcd results la d^ty five patients with 
medically Intractable angina pectorb who 
have been treated by paraverteonil blod. or 
upper thanuic gangllooectonav These statis- 
tics and the rCTults recorde<i by Ljndgren 
end ObvccTOna froen tbeir series of seventy 
three upper iboradc gan^iooectomiei dem 
onstrmto the effectlvene« of s«ifory denerra 
don o£ the heart. 

In addition to fti effectiveness In the relief 
of othenvbc intractable cases of angina pec 
torb regional sympadietic denervation has 
proved to be equally valuable In the treat 
ment of numerous other forrrrs o£ visceral 
pain, such ax may be encountered vvith 

AMkw^ p*iii fai the prectnjfutn cod «nn b eoo- 
« hrrrrtb - rebnrd t£ta them op«»aoai far iDedk*Dy 
tatrsctsble ■ngfna pectoct*, tt b tmpotUi^ to volot ont 
tiat an sdeqaite wwaifaij djosl Ii slwa/i praermL 
On overrtertlcn these prtlentj itiB lave psiilo* sen- 
*Ukn* of canrtrtctkm in the throst, m 

dyspnea. OccwitaisDy mid psin peuht* tn the Dni 
w prenmibly medlstcd br the vngtu, u tt ti vA 
dtofcated by the TTOovil of ti* entire eervteal syin. 
perfietto trank. 


ancuryim of the aorta, as a complication of 
surgery of the gallbladder and In pancreatic 
fibrollthjasb nephralgia and Idiopathic 
dysmenorrhea* In patients svdlh upper ab- 
dominal vdsccral dbease It U best to remove 
tho splanchnic nerves and lovvcr thoradc 
sympathetic ganglia by a paravertebral ap- 
proach resecting the central portit® of the 
eleventh rfb on one or both side*. For relief 
of chrwilc renal pain which can be repro- 
duced by urcteropeMc distention and re- 
lief Ity sub^phrapnaHc splattchnlc 
bloci. It Is best to perform modified tho- 
medambar sympalhectCFnn Thb fa earned 
out by remcning the hveUth rib aid d/vfdlog 
the posterior attuchmeot of the diaphragm 
The JpUnchoIc nerves are then seen passing 
through 111 medial arcade aod can be re 
lectea from the celiac ganglion well op into 
the chest, together with the lower thoracic 
and first lumbar ganj^Io on the painful side. 
For relief of Idiopathic dysmenoirh^ the 
presaCTBl or superior hy’pogartric plexus b 
resected from the blforcation of me aorta 
aid dovvn bertveen the common iliac arteries 
(Fig. 31) Mortality and annoying compU 
cations after these procedures have been ex 
ceedingly rare and the Incidence of relief 
from pain most gratifying. Success depends 
on cnreful selection of patients wbo are free 
from psychoneiuosb or severe narcotic ad 
diction and ^vhole pain arises from >Wthfn a 
diseased vbcus relief dining a preliminary 
trial period of procaine bloX must bo clear 
cut and the denervation auatocnlcally com 
plcte. 

Fain In disease of the bladder which may 
bo persistent and severe In tnberculoris and 
chronic interititial cystitis despite all fcnovm 
methods of treatment, cannot be relieved by 
s^petbectomy The reeson for this b that 
the afferent pathway b over the second to 
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fourth lacral nerves as illustrated in Figure 
31- These posterior roots cannot bo dKided 
with fmpuult) as this takes a\va) all sense 
of bladder and rectal filling, thereb> result 
Ing in o\'erdlJteiition and liKontlncnce Bl 
lateral anterolateral cordotomj can be uti- 
lized as a last resort but may alio be foDo\red 
by lasting retention of urine In a small pro- 
rtion of coses This procedure roust also 
used for the relief of unbearable pain 
fn malignant disease of the viscera. In these 
draimstances pain docs not become a prob- 
lem until the disease process bos imaded 
the retroperftooeal and hunbosacral pleruses 
or metastasized to bone, so that interruption 
of viscerosensory nerves can no longer be 
effective. 
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DaxAUJ DAnwnv Mahoh h a Nctc loffar hn birth and teas educated ^ 
Carncil UnicenHy and at Itanard Medical Schod From the Iteginnlniz, he 
dfrreted hh training to the field of neurvlofdc iurpary bx children bawd upon 
a icirfc tndntnp, In ^neral ttirffery The Children s lloipilal of Barton offere 
him a wide experience from tchkh to make hit conJribuiUm upon the con- 
genital anomaliet of tlw nertout gyxtem 


Congenit*] anomalfcs of tbc central nervous 
5)11601 and its co%‘crings Include fi>lna bifida 
and cranfum blfiduin in tlictr iTirious forms, 
congenital dermal rinus tracts, cnmlofj'noi 
torts and congenital tjpea of h>'dxoccphaJus. 

Spioa Dlfi^ Spina bifida designates o 
dc^•elopmental aboormallty of the spinal 
axb. It is one of tbc cernmoneft of oil cm 
bT>*ologlc anomaliet Probably more than 
20 per cent of all individuals n'^I show some 
minor defect of a vertebral spine or laminae 
if survey roentgen ni\ examlnatkras are 
made. Most of these defects occur in Iho 
honbosacral area and have no clinkal sig 
nificance. 

AVhercai the cause of rptna bifida is not 
known, the embryologic drcumitancei un 
dcr whldi It occurs ha\T been widely inves- 
agiled and docuroenled. In brief this 
anomaly represents a segmental abnormality 
of the Invagination and separation of the 
neural ectoderm from the epithelial ecto- 
derm, as w^ as a simultaneous abnormalit) 
in the development of the piimlth-e roeso- 
denn which give* rise to the rxme and other 
supporting stnicturei surrounding the neural 
tissue of the some segments. 

If the fundamental cmhryologlc error is 
limited to mesodermal derivativei there Is no 
protraskm to the surface of fntraspinal con 
tents and the condition is known as spina 
bifida occnlta. If the spine defect Is oc 
companJed by protrusion of meninges to the 
snrftce to form a sadike structure containing 
spinal fluid, the condition is kiKnvn as eplna 
bifida with mcnfngoceie If the embryologlc 
defect indudes Involvement of the neural 
tube as well, so that neural tissue protrudes 
to the surface adherent to the meninges, or 
If neural tissue fails to develop and function 


normally the cosidltkm b known as spina 
bifida tcUh myelomeninffpcelc If there is 
complete absence of all of tbc covering 
strucnircs so tliot neural tissue itself nrescnli 
on the surface of tbo bod) the conultioD is 
blown as rpina bifida with rachltchlsis 
Tliesc varieties of cmbouloglc fuskm defects 
or spinal d)Traphlsm are diagrammed In Fig 
ure ^ 

From a surgical point of vlc^^ the lesions 
which ore of impoatanco include certain 
types of spina bifida occtdto, spina bifida 
with meningocele, and some of the cases of 
spina bifida with m>'eIon>cnIngocele. Most 
patients with spina bifida occulta do not 
need any trentmenl and most infants bom 
Asdlh rachischtsis are stillborn or snrvi\'e 
only 0 voy short period 

The presence of tplna bifida occulta may 
bo indicated by’ one of several ty-pes of cu 
taneous defects on abnormal growth of hair 
located over the midline of the hack and 
tapering off laterally on either side- irreg 
ular cutaneous angiomatous malformations 
over or Just awav from, the mldlme- soft, 
poorly circumscribed, nonteDder subcutane- 
ous masses of fatty tissue dimpling of the 
•Idn in the midlfaie, or fust o6 the midlioe, 
with fixation of the epithelium to the under 
lying tissues. ChildrTO u’ith any of these 
cutaneous defects should have roentgeno- 
grams of the spine made to establish tbo 
extent and type of the underlying spina 
bifida and should be watched carefully 
throu^ront growth foe evidence of neu 
rologlc disturbance. 

Spina bifida occulta mav first be detected 
because of a neurologic deficit involving the 
lower eitremltiei or control of the vesical 
and rectal sphincters Often at about the 
Pace 1475 
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Ftpff# 33 A, Sp6*« bifida occuba The mtiBspfawI conlrrUa do not pmtntde to tbo iurf*ce, thbttijh 
often tto rte of the nndcriytng bony defect b marled by a cutaneom ■boottrwirty B Spfna bifida rt* 
A menlngcJ mo cooUtolng ctrebro^pbaJ Bold promjdei cn the •orface but tfw h i» 
ibnotmalfty of ipuial awd or nerve root*. C, Spina bifida wOh myfiomiminfXKtie Nerve n»ti of the «udJ 
cqolna are atrophic, dliplaced and adherent to tbo npmed membraocm* aac. D Sptoa bi^ iritA rmcfibebisit. 
C tou r gaula e d and dWocted central neural tl»u© la mpo«d directly to the ncrface. 

beginning of the second year of life tvheo petlenti with iplna biflda occulta. Every 
these j-oimgsten begin to stnnd and tvolk, fnfont or cliild who lho^vJ a congenital twe 
minor degrees of morclo weakncfi and gah of icoliojl*, dhlocntkra of the hha, pelvic 
disturbance are noted for the first time Val oiymmetry posftional defonnit) of the feet, 
cui, vonu and cavuJ dcforraltlei of the feet, obaence of Jeep tendon reflexes or evidence 
atrophy erf the lower leg miwculaturo, de- of lomory frapalnnent in tlie knvor ertremi- 
fonnltla of the toes, real or apparent short tfe* should have cnrefnl roentgeocwtraini 
HTdne of one leg. pelvic tilt and Ump have made of the entire spine in search of cot 
all been noted os primary coroplaints In genital abnormalities. Occasionally the pri- 


CONCEMTAL 

man complaint ma> He Incontinence of 
urfnc, Inlrnctablc l>ctl ^-citing or dlfflctiU) In 
bladder oikI l)0^^'e\ imtntng. 

Tbo dlagnoib of ipina bifi<la occtilta Is 
confinned b> roentgen ra> cximiinatlon An 
toTOpcntcrior flltm fhow w-klcnlng of the 
spina] ornal, absence of the iplnous proo 
cMct, defects of the laminae pwllclei or 
N'CTlcbral Imdles or potsn»l> tlw occnrrcncc 
of anomalous bon\ masses, MwlogmpHv In 
patients with spina hlfida occtilta nw) dls 
close the presence of falt> tumors, dermoid 
c>fts intrasplnal mcntngocelci or fibrous 
co^ whidi distort the suharoclir>okl space 
Spina bifida occulta ma\ occnslonalU l»c 
found at more than one Icn'd 
One t)!^ of spina bifida ocailta of par 
ticular Interest Is tlmt in which a spicule of 
bone arising from the posterior aspect of a 
\ntebral bod) protrudes through the spinal 
canal dMdlng its contents Into two separate 
comnartmcnls This Is knowTi os tiiatiemaio- 
myeila It can bo recognized on plain s^raj 
films bv the presence of a mfdllne shadow 
of Increased densltj In an area of fuslfonn 
widening of the spinal canal and can bo 
confirm^ b) contrast mv^ekigraphs In which 
the riboradioold space Is shmsm bv the 
opaque medium to be completch spilt b) 
the midlino spicule of bone Treatment con- 
sfarts of complete removal of the mfdllne 
spicule of bone, l)'sis of adJvetlons from darn 
to the divided cord and cooN’ersion of the 
double dural compartment Into ooo spaca 
Surgical treatment In sploa bifida occulta 
is limited to those patients who show evi 
dence of a progresds’e ncurolo^ dlslurb- 
tneo as growth proceeds and who bv 
mvelography demonstrate an Intrasplnol de- 
farmtty ^^lch might lend Itself to operative 
correetkm or Improvement This Indades 
rmovil of bony ^cuies, dermoid cj'its and 
fibrous hands which actually compress neu 
ral rtructnies. Ovorenthmlaitic attempts to 
remove poorly circumscribed masses of fat 
may result In Increased neurologic damage. 
This should be regarded usually as prophy 
lactic rather than corrective surgery Its 
purpose being to allow further grmvth of 
the nervous system to proceed In os nearly 
a normal faihicm as possible 

There Is tremendous variation In the 
anatomic location, moipbdoglc tjpe and 
clinical importance of menlngocefa' and 
mydomentngocelcf associated with inina 
bifida. 

Bv far the commonest location is In the 
lumbosacral area, os might be expected, 
since this regl® Is the last to be closed when 


Anomaues 

llic neural ectoderm is folded Inward from 
the surface (posterior ncuropore) Tlic next 
most common location Is In the subocdpUal 
high ccndcnl orca (anterior ncuropore) 
Meningoceles occur with mud> less frequenej 
In the low cervical thomdc and upper lum 
Imr segments, Thc> may occadonaTly be 
multiple. Anterior meningoceles protruding 
Into the tlwnu, abdomen or pelvis rarel\ 
occur 

Tl>c vWblL lesion rrwy be slmpl) a flat 
Tllolb cpIthdlTcsl membrarw ovcrlylrtg a 
ny defect limited to one \crtebral seg 
ment or there may bo a Inigc sac, scrvcral 
inches In diameter cv-cn at Uic time of birth, 
with Q tbln almost transparent partially 
ulcerated membmno tlirough wblch can be 
seen directly or liy translllumlnation with 
strong Hgltt many ncr\-c elements, A menln 
goede sac may have a narrow stalUike base 
so that It is a pcduncubled lesion or It may 
be broadest at Its base extending m-er 
smeral vertebral segments. Associated with 
many meningoceles and mydomentoaoccles 
there is often an o\“cTpTnslh of fibnnu, 
poorlv dreumscrlbed fatty tissue so that In 
octuollty D large proportion of the mass is 
not spinal fluid but fat Except In %’ery small 
lesions tho morglm of the Ixny defect can 
usually be palpated. It may bo Impossible to 
tell on physicnl examination, particularfy 
when tl)c sac Is weD covered \’rith sldn or 
thickened, contracted, translucent fibrous 
membrane, whether nerv-e dements are pres 
ent or nhsent- 

In oddJtkm to tho size, locntion and cm 
cring of the meningocele Itself the most 
important clinical features pertain to the 
neurologic status of segments caudal to the 
lesion and to the adequacy of cerebnwpmal 
fluid circulation, that Is, the presence of 
hydrocephalus In early Infancy the Hmitn 
tions of neurologic examination are many 
However gross neurologic dcBat Is readih 
apparent and tho most careful motor sen- 
sory and reflex ev-aluahon possible of the 
lo>ver extremlHei, as well as estimation of 
sphincter tone, should always be carried 
out Structural deformities of the feet and 
legs are common In the presence of para 
plegia 

Abnormalities of spinal fluid circulation 
resiJting in hyxirocephahis constitute com 
plications to the management of Infants with 
spina bifida. This bydrocepbalni is due to 
malforranticm in the devdoproent of the 
hJbdbmin (Aroold^^hiari malfonnation ) 
Thu ano^y conristi of caudal displace 
ment of tbo cerebeUmn through the foramen 
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magnum oktngation, dlftortion and caudal 
dbplaccment (rf tbe med ulla oblongata and 
fotirth ventricle and partial to total oblilcra 
tlon of the djtcnia magna and nrrfaco iub- 
ontcbnold pathwayi of tbe upper cervical 
fpinal cord by detoo adhetlons In gcn*ml 
tbe mort lovero degrecj of obstruction of 
fpinal fluid circulation at the level of tlto 
foramen magnum due to the Amold-Clilarl 
roalfonnaHon are *een with tho more icvcro 
degrees of paral>’Tl* aisodated w-ith lumbo- 
tacnil myelomeningocele. Hydrocephalus it 
rarely seen with spina bifida occulta or tlm- 
ple meningocele 

There are fe%v general rules which can be 
laid down for the surgical treatment of 
meningoceles and myelomeningoceles Each 
patients problem must be ii>dlv1daalited. 
Ordinarily simple meningoceles \vltJiout 
evidence of loss of r>curaloglc function, 
should bo repaired os soon as it is technically 
feasible There is general consensus among 
neurosurgeons that operation is contraliKll 
coted in eail> life in the presence of total 
parolyiis of both lower extremities and com 
plcte km of bladder and rectal sphincter 
control, this is tnio whether or not b)drcK 
ccphahis is present at the thne It is nellJ>cr 
Justifiable nor desirable to perform surgical 
procedures wben It Is dear that the Infant 
is bopelessly and pcnnanently ainpled and 
that the chances of survtviog to aault life In 
a useful fashion %vithoiit encountering dls 
aitrous Infection and groa retordatioo from 
progressiv’c h>drocephdus are so limited. It 
must be explained carefuDy to all parents 
that removal of a myelomeningocele can do 
rKJthtng to bring about recovery of paralyzed 
limbs or sphincters and, indeed, operation 
ma> increase tbe neurologic defidt if ade- 
quate repair is to be achieved. If cbfldren 
\vith paraplegia survive on nonoperative 
treatment and appear to be developing dot 
mally esdsion of a mjrlonienlngocele may 
be Indicated later in life as a means of 
facilitating nursing care and paraplegic am 


bulatiou. 

In the presence of less than total paraJjtis 
associated with myokHneolngocele tbe lesion 
should be r^iaired at a time when the Judg 
mcnt and crperience of the neurosurgeon in- 
dicate that me most favorable result can be 
achieved In general, delay in surgical re 
nail increases the possibility of m optinjiiro 
^dmldd rwulL It is essent^ before snA 
rtrak Is perfocmed that hydrocephalus be 
flW or controlled by surgery or 
ous airtsL Tbe leaking i^gocele ^tbe 
newborn should probably be repaired at 


once if any attempt at all Is to bo mide to 
preserve life. 

Homo management, in lieu of or awaiting 
surgical treatment, consists of regular care 
ful cleansing of tbe meningocele and tbe 
iUTTOtmdlng sUn protccticra of tbe sac 
against friction by a padded circular dress 
! ig. pliysiotbernpy to tlw Icrwcr eitremltia 
and re^lar observations for evidence of by 
drocepliolus. 

The purposes of surgical treatment are 
removal of the protruding disfiguring mass 
and prevention exf infection. Operation 
ilioulci be performed in such a way as to 
protect all neural elements and notbroduce 
or Incroaso any neurologic defidt Electricad 
stimulation of tho various roots in and od- 
heraxt to tbe sac may be useful to this end. 
An attempt is made to obtain a tight closure 
of the mcmlngocdo merabrane supplemented 
by firm appraxtmaHon of the oxTiIying sUn 
and subcutaneous tissues. No attempt is 
made to repair the bony defect Cerebro- 
spinal fluid circulation must other be uonnil 
or snrgjcolly corrected before menlngDcelc 
repair is per f ormed. 

The treatment of spina bifida U not fin- 
ished with completion of a snceessful opera- 
tioD It should be the surgeons rcsponriwlltv 
to see that bead metsurementj are obtained 
for many months foDowing operation to de- 
tect tbe possibility of delayed onset of hy 
drocepharus It should also bo his duty to 
see t^t orthopedic help Is obtained to dJ- 
lect physiotherapy and rebahditatfon of mns 
culoskdetal abnormalities and to see that 
bladder and bowel tralolng are ptnrued 
when these are indicated. 

Cranium Bifidunv. Furioo defects of tbe 
cranial vault occur much less frequently 
than do (heir sjiinal counterparts. At tbe 
Cliflclreni Medical Center in Boston more 
than six times as many spinal roeningoceles 
hax-e been treated as have encephaJocela 
An eocepbalocele may occur at any P"^ 
over the cnmlal vault or base, usually in the 
niidlme or oitencling to tbe midline. By lor 
tho commonest region Is in tbe ocdpltaJ 
area where, in a hi^ proportion of snhfecti 
there is asiixJated intraatmial mafiortnatiOTi 
of nervous tissue or spinal fluid pathway 
Rarely eocephaJoccles may project into the 
nose, nasopharynx or orhlL Wbencvei • 
Dosal polyp is discovered in an infant, 
possibUlty tbat It may represent an tnteiiOT 
enccphalocde must be entertained ^ 
the tragedy of creating a spinal fluid fl^^ 
and perhaps monlngltii from eidsioo of tne 
lesioD transnasaHy 
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It U Important that x my Blim of tho iVuIl 
bo made wlicnovcr Uktc Ix a mldJino pro- 
truxion of any kind on Uio icaln If there b 
an umlcrl>’ing bony defect, llw Icilon iltould 
bo considered as an cnccplmlocclc and oper 
atlon auried out wlUi preparations for ocal 
ing uilh intracranial structures should thb 
be r>eccs5ary 

Morpliok^c type* of cncepliaJocclo ore 
comparable to Utosc lesions seen along tho 
spine. Tho dtcmal sac may bo tiny or may 
indeed, be ns largo as tlto baby* head Itself 
It maj bo pedunculated on a very norrou 
stalk, passing through n small cranial defect, 
or the base of tlw lesion may be Its broad 
cst point Tlie sac may bo co\OTed with dot 
roal skin or with merabrarw of varying thl<i 
DOSS. Tho cncephalocclo may communicate 
with the surface subarachnoid pathway 
contain slmpl> door spinal duid with ik> 
neural tissue. It b often obvkros on dinical 
Impectlon or transUIumlnatfon that large 
amounb of brain tissue exteod into tbo sac. 
Hydrocepholos b coounonly associated with 
enccpbaloceles In tho snbocdpllal area be- 
cause of impairment of spinal fluid circula- 
tion through tbe posterior fossa. 

Except in lnst]ix>ces of obvious irroN'mfble 
brain (usnage where fatality appean immi- 
nent furgi^ remos'ol of eocepWlocdcs b 
usually bleated in early life. The difficnl 
ties oi feeding, handling and ordinary nurs- 
ing core are rnch with an encepholc^e of 
any size and tbe psychic trauma to tbe par 


ents b so great In the presence of thb dis- 
figuring unconccalablc mass that tbo 

earliest possible excision b highly desirable 
Surgfcal treatment consbb In amputation of 
llw membranous sac with watertight closure 
of Umj neck supplemented by firm approxi- 
mation of the skin in rtvo layon If progres- 
thtJ hydrocephalus b present tlib must be 
controlled before or at the same time the cn 
ccpltalocdo b oxebed. Large bony defects 
in tlic frontal and parietal regions should 
usually bo dosed by cninloplarty either at 
tbo tamo time or subsequent to excision of 
tho meningoede. It fa ormnarlly unnecessary 
to reixxb tbo bony defect In subocdpltal le 
lions 

Congcniul Dermal Sinus. When the neu 
ral ectoderm falb to be pinebed off com 
pletdy from tbe epitbdfal ectoderm, a pCT 
sbtent tract or tube of stratified squamous 
ejrflhelium may extend from tbe skin surface 
imvard to llie central nervous system. Such 
a congenital dermal sinus may occur at any 
point along tbe mJdlinc of the central neu 
ral axis. It b most commonly found In tho 
some areas where spina bifida b seen, 
namely in the lumbraaraJ region and in 
the subocdpltal rcgkm. 

Because of ib persistent commuiiication 
with the sldn suince; such a sinus tract 
serves as a constant potential port of entry 
ftir infection Into the central nervous syrtem 
and Ib coxTringx. In addition to tbe danger 
of infection, such a dermal stalk may by lb 
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magnum, elongation distortion and caudal 
displacement <5 the medulla oblongata and 
fourth vmWdc, and partial to total oblJtcra 
tion of the dstema mama and lurfaco lul)- 
aiachnold pathways of the upper cerx-lcnl 
spinal cord by demo adhesions In gcn-ml 
the roost severe degrees of obstruction of 
spinal fluid circulation at tlio level of tlw 
foramen magnum due to the Amold-Cblan 
malformation ore seen with the more severe 
degrees of pamlyiis aisodated with lumbo- 
sacral myelorocningocelo. Hydrocephalus Is 
rarely seen svlth spina bifida occulta or ilm 
pic memngocelo. 

There are few general rules whicb can bo 
laid down for the surgical trcatrrient of 
meningoceles arxi myelomeningoceles. Each 
patients problem must be IndMdualizcdL 
Ordinarily simple meningoceles witlionf 
evidence of loss of neurologic function 
should be repaired as soon os it is technically 
feasible There Is general consensus among 
neurosiu^eons that operation is conttalodl 
cated in early life In the presence of totxU 
paralyfli of both 10%^ extremities and com 
plete loss of bladder and rectal sphincter 
control this Is true whetber or oot hyditv 
cephalus is jmsent at the tune It Is neither 
{u^fiable nor desirable to perform surgicol 
procedures when It h door that dte J^ani 
is hopelessly and permanendy crippled and 
that the chances ot surviving to adult life in 
a useful fashion without encountering dls 
astrouj Infection and gross retardation from 
progressive hvtirocephalui ore so limited. It 
must be expmlrjed carefully to all parents 
that removal of a mvelomeningocele enn do 
nothing to bring about recovery of pioralyTcd 
limbs or sphincters and, Indeed operation 
may Increase the neurologic defldt If odo- 
quato repair is to be achieved. If cbildrcn 
^vld^ paraplegia survive on nonoi>eratfve 
treatment and appear to be developing nor 
mally excision of a myelomeningocele may 
bo Indicated later in life os a moans of 
facilitating nursing cere and imraplegic am- 
bulation. 

In the presence of lets than total paralysU 
onoctated with myelomeningocele the lesion 
should be repaired at a time when the jiidg 
ment and ei^cnce of the nourosiugeon in- 
dicate that the roost favorable result oon be 
achieved In general, delay in surgical re- 
pat tacraua Iho poaibUlty of an opamura 
SjcaliaolL It H "S 

™ait Is petfonoed fiat hydroccphihu bo 
01 SnlroUed by .urgory or 
an«L Tbo loaldng meniogocelo Ibo 


iie%vborn 


'should probably bo ropalrod at 


onco if any attempt at aH is to be msdo to 
preserv’e life 

Home management in lieu of or awiltiug 
surgical treatment, consists of regular care- 
ful cleansing of the meningocele and the 
surrounding sldn, protection of tiie ijc 
against friction by a padded cfrcular dress- 
ing physiotherapy to the Icrwer eitremibe* 
and regular obsa^tlcms for evidence of by- 
droccpnalux 

Tho purposes of surgical trentment ore 
removal of the protruding, disfiguring mass 
and prevention of infection Opentioo 
ihouicl be performed in such a way ts to 
protect aH neural dementi and not prtxlncc 
or increase any neurologic dcfldL Electrktl 
stimulation of the varioxis roots in and od- 
bcTont to tho sac may be useful to this end- 
An attempt is made to obtain a tight dosura 
of ih© m^ngoede membrarw suppleroented 
by finn approrimation of the ove^’ing iUd 
and lubajlaneous tissues No attempt Ii 
made to repair the bony defect Ccithro- 
ipinal fluid drcnlatjon must either be nonnal 
or surgically corrected before meningocele 
repair Is pe^onned 

Tho treatment of spina bifida Is not fin- 
ished with completion of a successful opert- 
tiort It should be the surgeons responsibllih 
to see that jKod JJjaasiueTDfBts are obtained 
for rnany months foUenving operatioo to de- 
tect the possibility of delayed onset of In 
droccphaluj It should also bo his duty to 
see tliaf ortliopecilc help is obtained to dl 
lect i 5 l>yrioih^py and rehabilitation of mw- 
culoskeletfll obTOrmallties and to see iM 
bladder and bowd training are piuiueo 
when those are IndicntedL 

Cranjum BiBdum. Fusion defects of th® 
cranial vault occur much less frequen^ 
than do their spinal counterparts. At the 
ChildreDS Aicdi*^ Center in Boston more 
than six times as many spinal meninpxclei 
have been treated as have enccptwocfia 
An onccphalocolo may occur at any point 
over the cranial vault or base, usually in 
mldllno or extending to tho midline. By far 
the commonest region Is in the oedpit*' 
area \vhere in a hi^ proportion of suh|ects, 
there ii associated Intracr^al malfonnation 
of nervous tissue or spinal fluid pathway 
Rarely encepholocelcs may project Into die 
□ose nasopharynx or orhft Whenever a 
nasal polyp is discovered in an infant, the 
possibility that it may re pr esent an anterior 
encojihalocele must be entertained to avoid 
the tragedy of creating a spinal fluid 
and perhaps mcninglrij from cicisioi) of the 
lesion transnasolly 
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Tito cUoRrawts jltCTild Ik made In carK In 
fonc) II ihould bo luipccictl from the ilmpc 
of the infant* licad nnd can Ik canfirmcti 
clofioltd) by x*ra> examination, noentgeno- 
fframs rcsTal iTadi\\ the duiractcri^tic con 
tour of tlK *lull and mtiifactcfr) film* c\*cn 
of nc\\boTn infant* ndll demomtmte uhid) 
Im^c ck»cd prcmahircl) 

The contour of Uk cranial NTiuIt dcpeiKl* 
upon which future* ore prcmaturcl\ dened 
Uwt fa, if grm*lh it mlrictcd In any one dl 
rcctioo an attempt at compcroatlon rcxiilU 
in mcrgiwth in whatc*^ direction expan 
don fa fUll posffbic If a single suture fa In 
imohed, the iluH cxparKl* in a direction par 
aJlel to tW* dosed suture Tlni* If the saglt 
ul suture fa dosed at birth the Itcad ex 


ponds abnormally in an anteroposterior axis 
qikI appear* elongated and narrosv (Fig. 35) 
If tlte coronal suture Is fused nl birth there 
fa abnormal lateral grmstJi so that the slull 
appears wide with o broad, flattened fore 
head ( Fig. 38) If the coronal suture fa fused 
prematurclj on only ono side this flattening 
fa as>TTimetrIcaL \l^cn there is premature 
fusion of oil tlK cranial sutures growih fa re- 
stricted In oil directions and the licad re- 
mains small witli a tendenej for It to expand 
upward In the direction ot least resistance 
tlut is, against IIk region of the anterior 
fontanel (Fig. 37) 

In addition to cranial deformit) there 
ma) frequcntl) be facial abnormolltics due 
to InsolsTmcnt of the sphenoid and orbital 
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attachxnent to neural tii5uo, dlitort the nor 
mal grmvtb and function of tlw latter At 
any point along a congenital dermal limia 
and particularly at lU innerraojt extent, there 
may be expansion of the slmu into a cyit 
( Fig, 34 ) Such a cyst may continue to grow 
in lize becauro of doouomation of tho 
ftratlfied squamous epitbcliiim \sddch lines it 
and because of collei^on of icbaceoua matu 
rial from tho glands >vithin this iJdn When 
such a mass occurs '.vlthln the cranial vault or 
the spmal canal it may act as anv other ex 
pandlng lestoo to intomipt neuroforfe func- 
tion by local compression of the brain or 
spinal cord or it may cause interference %vlth 
the nonnal circulation of cerebrospinal flold. 
[n addition, such a cyst may be the site of 
abscess formation betauie of the constant 
possibility of Infection from the surface 

fivery child who exhibits a riaus tract 
opening in the mldlinc of tho scalp or of the 
back should have x ray films made of this 
area. If there is an uixlerlylng defect in tho 
bone of the skull or of too spine, lurglcnl 
excision of the sinus tract should be carried 
out forthwith. This should bo done by a 
neurolo,flc sureeon %7ho is prepared to trace 
the tract into the central nervous system in 
self if necessary 

In the presence of an unexplained menin- 
geal Infection, particularly due to Staphylo^ 
coeass pyogenes var aureus or Etcheri^ia 
coll the entire skin of the midline over the 


neural oxU should be eramined carefully for 
the existence of a sinus tract opening UTien 
ever there is a history of meningeal infectioai 
oi of redness sweEUrig tenderness or of thin 
or purulent discharge from the mJdllne sinus 
tract opening, complete excision of this 
sinus tract smrald eJwavs be carried out 
The resiJts of sargicai treatment after ab- 
scess or roenlngltii has been established In 
patients with congenital dennal sinus are 
so poor that It is ^ the utmost importance 
to discover and remove these lesions prn- 
phylactically Under latter circumstHnees 
the surgical treatment Is simple and the 
prognosis exceUenL 

IVcurentenc Cyst. A rarer tyyie of em 
bryobgic spinal defect is the neoreoteiic 
cyst In this condition there is a cystic stnic 
tire Nvitidn the spinal canal usually Mt<^or 
to the cervical or thorodc sp^ cord. The 
cvxt wan Itself or a fibrous stalk from it may 
be tatimately attached to the anterior m 
of &« cmA TW I. 

defect throng one ol mote vertebral bodira 
^ visible ns s-ray Blm. of the^ .nd 
may bo ao overlytag »pb>* 


culta os well The cyst Itself is lir>fd ordl. 
narlly by mucosa of entodermal origin M-hicb 
may have tho characteristic appearance of 
esophagus stomach, intestine or respiratay 
tract Tliis entity represents a failure of tte 
mcfodexTn to separate completely the ento- 
derm from ectodermal layers as they arise 
from the primitive man of totipotential celli 
Treatment consists of intraspdnal removal 
of the Cyst or stalk attached to the cord, fol 
knved if necessary by transthoracic adstoo 
of the extraspinal portion of the cyst wall 

Cranlosynostmls. For reasons entirely un- 
known, but presumably as a result of a ge- 
netic defect In the genn plasm, the membra- 
nous bones of the skull, which normally are 
completely separated from one anotbo- « 
tho time of bir^ occasionally become lusai 
prematurely This condition, preferably 
called oaniosyjxatasis^ may involve any of 
the cranial sutoroi alone or in corabtoation. 

TJie human brain normally expands rap- 
idly during the fiirt two to three yrarj after 
birth and then at a steodUj decrearing rite 
until the Individual Is hvelvc yean or age. 
In order for this DormaJ grmvth of the train 
lo bo pcaalble, the boner of the AvU 
remain ununit^ and cnpeble of expanskn. 
Therefore if premature oblitewtion of the 
cnniol sutures Is present at birth, significant 
restrictioo of subsequent brain growth may 
occur 

ft is important to dlffcrenUate carefoDy 
between cranios^wstosis in which there is 
primary union between the bones of the 
cranlaJ vault that restricts growth of tho 
brain, and microcephaly in which there is 
seconda^^ approxlmatioo but not unkai of 
the bones or the cranial fault which ocevux 
because of falJm^ of the brain Ibclf to grow 
ond push the skuD ahend of IL In cranio 
synostosis, the primary defect ft in the mem- 
brancjus bemes of the skuH and the condition 
is subject to surgksd treatment In rafot)- 
cephaly there is primary agenesis of the 
brain Itself which cause* secondaiy failure 
of the skull to expand nonnallv The head is 
small but of nonnal shape. In this latter situ 
fltioD Do smgicaJ treatment is indlcoted sod 
the prognosis is ordinorfly bopeknt- 

CranJosynostosls appears tivlce as coo- 
monly lu males as it d^ in female*. Fusioo 
of the sagittal suture nJooe is bv far the nwrt 
common variety Coronal suture ciosure 
alone is the next roost cesnroon and, foUcw, 
ing this total ryoostosis of all the suture* is 
oKKt frequent Other singfe suture 
or combinations of v'arfous sutinr* are le** 
frequenUy seen. 
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foco fubarndinoitl pallju'o)’* U »otTn% clcaily 
CTtablljlictl tlial Nvltcn tin, c\Jl of nn\ of iIk* 
\'CTitrid« of tlic bmin ii olatructwl, llmt 
Ntmtiido becomes (Hlatctb ond Nslicn ll>o 
txirfaco niboniclinold patlnNuji aro do- 
ilnnwl tlicTC is cniaryremcnl of tlio dstenwe 
Bt tlK! base of tla bmln as wtII as of llw 
entire scnlriciilar iMtem 

Ilj-droceplmlus refers lo a patlralnglc con- 
dition charactcriTi^l li) an Increase in U>o 
lire of the xtrolridci and sometimes also 
part of tlic surface subaradmold nathvs'U)'! 
as a rc»dt of tlw cerebrospinal fluid at some 
time IxHncj under Increased prcswirc. TI>o 
controlling factor In production of Indjo- 
cephaJia «m>ean to be tlw rate of reobsorp 
tion of cerebrospinal fluid Into live \Tucular 
ijitcm and not its rate of formation IKilro- 
ccphaluj Is caused therefore liv tlvo inablUt) 
of cerebrospinal fluid to pain access to or be 
tnmsmitlcd across tlw ssibarnchrwld vascu 
lar barrier at a iKirmal rale Common rites 
of obstrucUoQ to spinal fluid flow Include 
tlte foruroen of Monro the lumen of tbo 
third \cntriclc, the aqueduct of Syivius, tlte 
oatletf of the fourth ventrido (foramina of 
Mogendle and Luschkn) and the borilor 
dstemac. 

Among tlw types of hj’drocephaloj seen 
as a result of congenital anomalies ore those 
associated with stenosis of tlie aqueduct of 
Sylvius (Fig, 3S) obstruction of the fora 



inlna of the ftnirtli \imtriclo (Fig. JS)) and 
prenatal oblllcration or failure to develoo 
of the surface sul«iradjnoid pathways (Fig. 
40) particularly those at the Imsc of the 
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Flgurt 3^/ AntCTOpoctmar «o(] Idterml cppesrxoce of trifartt with prtjiutiiTe ckme of tD the cnslal uiluro. 
Note promxomce bi the region of pranattudy oUtmted anterter fcntaoeL 


bona This occun particularly in associa 
tion with fusion of the ctsroool suture 
whether alone or In comblaaUoa sWth fusion 
of the other cranial sutures Esophthalmos 
and choanal atresia are cooomon findings 
Chronic papllledetna and optic atrophy ^vlth 
^'lsTlaI loss may also occur under U>ae dr 
cumstances. 


There is a high incidaice of mental retar 
datiOQ among patients with cronktsynostosls, 
particularlv uhen multiple suhn^ are In' 
\T>lved, if surgical treatmCTt is not performed 
fn early life It is of primary fanportonco, 
therefore, to make the correct diagnoslj and 
carry out surgical treatroent as early as poi 
sible not only to mintmiie the cranial de- 
formity but to pitn’ide tbo best opportunity 
for optimum mental development 

Many typa of operative procedores ha\'e 
been perfonned In this disease In yewng 
rters over three to five yean of age any 
ti-pe of procedure which decoiiipi esses the 
Intracnmial contents Is probably satisfcctary 
In the flnt months of life, bo\\‘over when 
furgery ib^d bo carried mit if possible, 
the most physiologic tipe of treatment would 
appoQT to be CTcation of an ar tifici a l suture 
b^ linear craniectomv at the site of or paral 
lei to the prematureh closed suture. In the 
first year of Hfe new booo forms very rapidly 
from the dura mater ar>d from periosteum 
and doacs such an artificial cranJectooij 
quIdJy Tbo u« of M ^ 'T' 

M polTothilooo pbrfe £ta pbcod ^ Ao 


to allow the brain to expand throughout the 
early period of rapid growth- It should be 
emphosiied that this is prophylactic surgery 
in early life and one should not ^vBlt for 
signs and symptoms of increased intracranitl 
pressure to appear before carrying out oa 
niectomy to open up prematurely dosed 
sutures. The prognwis for nocmaJ roeotal 
development after treatment daring the first 
\‘ear <k life Is excellent when only 
two sutures ore involved After this period 
ibe percentage of paticnb with retirdatfoo 
Increases markedly In pranature dosure 
of all sutures, tnere may sometimes 
lirexfTsible brain damage by the time of 
birth. 

Hydrocephalus. The c entr a l nervous sys- 
tem is TMTrmfllly bathed In Its entirety in • 
dear colorless flnid uhich is contained in • 
sorles of connected spaces. These include tl» 
lateral ventrldes ^vithin tbo cerebral hoiu* 
spheres th e midlino third ventrlde aque 
emet of Sylvius and fourth s'eotrlcle, the 
large dsternae at the corcbdlomeduUajy 
angle and base of the brain aixl the 
spread intricote surface subarachnoid patb- 
wayi covering tbo spinal cord and the 
braJ and cerebellar bemispberei. There » 
still much uncertainty about the exact somra 
and mechanism of formation of the cerebro- 
spmal flnid. However It seems dear that its 
point of prindpal origin is \Tithin the ven- 
tricles of the brain and Its point of prii^pei 
absorption Is lo tbo diffuse vascular b« ot 
the pla erschnoid investing the cerebral cw 
tea. Because of this, the fluid appean to 
from the \‘entricnlar s^rtem hnvnrd the sur 
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furfaco nibarachnold pathunyi lo o Mirlcl) 
of dktant locottoni Including (Ikj mastoid 
■nlnun, the pleural ipacr tlio peritoneal 
ca\-ih bone marnn\ urinar> tract and Intro 
thoracic Niiscular dumncls- Tlic thuntlnj; 
proccdurcJ uhleb ha\‘o plN^n tlvo most 
promiso haw been lltnsc Into live peritoneal 
cQ\-ity into tltc ureter qtkI b) \w> of the In 
tcmal directly Into the right 

atrium of the heart In the latter procedure 
a competent wive must l>c placed In iIk? 
ihunl tube which pcnnlU onK unidirectional 
flow from the lateral NTntriclc to tl>c blood 
rtream. Allltougli far from perfect dheraion 
of cerebrospinal fluid through d cotltetcr 
from on obstructed part of tlic RibaradirKrid 
pathwa) to wnw area of c\cretkm or nwre 
adequate rcabsorption appears to olTcr to- 
day the best treatment of Intcrrud Iqilro- 
cephahis a\*allablc. 
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brain. In addition, hydrocepholui frequently 
occun In association Avith spina bifida and 
especially with himbosacral myelornenln^ 
ccles In these instances the hydrocephauus 
Is apparently ahvays related to a congenital 
aDomaJv of hindbrain developrrjent which 
results In the so-called AmoW-Chlari mal 
formation in which there is oblfterution of 
tlie surface subarachnoid patlnvayi around 
tho brain item and upper corvical spinal 
cord Mt the level of the fonunen magnum. 
There may also bo obstruction of the aque- 
duct of Sylvius and fourth venlriUe in severe 
degrees of this aooraaly Hydrocephalos is 
also seen assodotod with encephaJomeningo- 
celes in the suboccipitol reason, usually as 
a result of obliteration of too surfaco sub- 
arachnoid pathways in the posterior fossa. 
Hydrocephalus may rarely be duo to con- 
g^taJ malfonnatioD of the cerebral vascular 
system this is usually an artcrlovenaas mol 
formation which obstiucts tho postenor third 
ventricle or aqueduct of Sylvius 
The symptoms and signs of hydrocephalus 
due to congesvltal aoorn^es ore those of in 


fluid, introduction of a quantitath-e amount 
of 0 tracer dye into the cerebrospinal 
to test Its passage from one corapartment to 
anolbtn- and to test the rate or absorption 
of fluid from the snbamchDoJd space, tod 
\‘entriCTilar air studies, omtlly carried out 
with removal of only a small amount of 
fluid and replacement by air (30 to 50 cc.) 
It is only on the basis of dbricsil ei p ciien c e 
support^ by this group of tests that surci- 
caJ treatment can be planned inteiligeimv 
If there Is reasonable evidence that there 
is still a chance for normal deveJopment and 
it is established that progressive hydro- 
cephalus is present then tho best •s’ailaMe 
surgical procedure sItouJd bo carried out ss 
soon at possible. In the pi e se oce of gnss 
Irrcvenibm central nervons rvitem danuge 
which precludes a desirable result no mat 
ter bon suc f c ssfu l operative treatment mar 
be custodial care only should be recom- 
mended. Temporiring operations whkh per 
m(t infimtx are blind, decerebrate or 

othenvise irrovenibly damaGcd to survive, 
but do oot allmv for xtonnar brain growth, 


creased intracranial pressure These arc 
usually seen in early infancy They include 
enlargement of the nead, an Loo-ease in the 
normal rate of growth of tho bead, oonges- 
tioa of the scalp veins enlargement and 
bul^g of the anterior fontanel separotion 
of mo craniai sutures, displacement of the 
eyeballs downward and abnormal ocular 
movements severe degrees of incroased 
intracnmlol pressure there is hyperirritabll 
ity increosed deep tendon reflexes soUe 
clonus and \'Qiniting end there raoy be coo- 
volxions and alterations in respiratkm and 
pulse rate. In slowly advancing bydio- 
cephaloi there may bo little in tho wav of 
symptomatology other than an accelerated 
rate of bead growth. 

The diagnosis of bydrocephaloi is con 
finned ai>d its type may be detcnnlned bv a 
jerica of tests. Every hydnx-ephal/c infant 
should be studied to an extent that an au 
thorltirtive dediton regarding the indications 
for and typo of trontment aoprnpriato am 
be reached. These studies indude measuro- 
meot of the ocdpltobregmatic cfrcurafesooce 
of the head and comparison of thU figuro 
with itan^rd ebarU t ray films of the skull 
bflatesal puncture of the subdural spaces 
through tiw coronal mtarc to rule tho 
nosilblllty of dw presence of subdural hema- 

imd li* Wb«l «pf«l wbaxBch- 

Optima, pn^idB^idcdlcBrtentofth. 


sliotdd be avoided 

The trwtoODt of b-ydrocephahu Is roigl- 
caL Dehydration, diuresis and aD Ino^ 
foTTO of drug therapy are of no roore than 
teroporarv avail Until the port decede, the 
surgical treatment of hvurocephaha has 
been a record of occaiionaJ optimiSED and 
rare success but mostly of discourageroait 
and failiuT More recentlj a variety of op- 
eiative procedures in which spinal fluid has 
been shunted from one compartmeot of ibe 

r nl fiuld pathway to aiuitber or from 
spinal fiuld pothway to some other loca- 
tion in tho body where it could be reab- 
sorbed or excreted from the body have be« 
OTOploved with increasing lucccis. When ob- 
stnictlon has occurred in the third ventric^ 
a rubber or plastic catheter has been used 
to shunt spinal fluid from one of the Ule^ 
ventricles into the diterrm nragoo In t^ 
posterior fossa or Into the surfaco subarach- 
noid pathway vvlthiD the cervfccl spinal 
canoL If the svnface subamdmold pathways 
aro weD developed ai>d normally patent, 
this operation sh^d suc ce ss f ully control in- 
creased intracranial pressure If ^ 
pathway’s are inadequate to handle the mud 
shunted to them ns is usoaDy true 
young Infants who have marked hvd^ 
cenhJus from aqneduct obstruction, then 
a mrther procedure must bo done to 
the exceo fluid from the surface 
noid pathvvavi. Fluid has been shurU^wJh 
from the ventricular system and from the 
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mctUdiK for Injndrrdi of >car» In 

the wncnmtural carl> plipidnn? amlicd 
tbcmvlvT* more cnci^cticall) to the formu 
lallon of Incanlflllora ilcilffnctl to cart out 
demons tlian lltcj did to tlw itud> of pin'** 
ten] oidcocc* ol dijcaic Although ^fen 
(131 £01 AJx) wij the founder of expert 
mental plmlolog> lih fw primlth-c tils 
cotTrics so entranced film that lie crnandctl 
his orra) of facts Into comprehensive 

theories to explain ev'er) plKmomcoon of 
patho]og> Carrivon stated “Galen xvilh 
fatal fadlitv and Ingcniift) proceeded to 
explain cvenihing In tiro light of pure the 
ory thus substituting a pragmatical svitem 
of medical plillosopliv for tlie plain i>otaUon 
and IntcrpietnHon of facts os taught b) Hip- 
pocrates. The effect of thb tlogmatism and 
Infallfbilitv upon after time wtis appalUog 
for his assumption of omnlsdenco was 
fpedallj adapted to appease the mental 
indolence ana flatter the complacencv of 
those \rbo xccrc swaitjd entirefv b> rever 
cnee for outlioritv " The effect of Galen t 
contributions wns more oegatho than posi 
tive, and for Ivro rensoos. First, bo made the 
fatal error In research of adopting postu 
latcs (n adv*ancc and directing hli imesU 
gations to llieir support rather than per 
mltting his experiments to lend where tbe> 
would. And second, his f>tteinl 2 ation of 
medical knowledge exerted of Itself so great 
on Qjmeal to those who come after him that 
for fliteen centuries anj'ooo who quertiooed 
hii coiKJusIoni was regarded as a heretic. 

Surgerj largely escaped sncii hondicops 
As Susni^ noted, It was less liable than In- 
ternal medicine to the fallacy of coafecturc. 
For the most part, early surgeotu were prac 
Heal men and this characteristic contlmics 
to distinguish them from speculative philos 
opbers It also accounts for their interest In 
and development of the basic sciences of 
anatomy and pathology and a working 
knowledge of these sub)ects became one of 
thg first quallflcaitlom of a surgeon. It was 
perhaps this pragmatism of surgeons wtricb 
was responsible for their low social status 
until modem times. The knowledge of Latin 
and Greek was not essential to the use of the 
knife and one of the sources of the attacks 
made upon Ambroise Par6 by the physicians 
of his day was that he wrote in his native 
tongue rather than in a classical langaage 
The progress of surgery has been marletl 
with successive barriers to further edvanco- 
roent, each of which was pushed back by a 
significant discovery For the most part, 
these obstacles have been reel rather than 


philosophfcaL Three of these were recog 
nlrcd wlKm llic first incision wtis made and 
oIIkus Ihivc appeared as the limits of lur 
glcal endeav'or nave been widened. Perhaps 
llic most Immediate problem of the prirnl 
Hvo surgeon was the control of hemorrhage. 
In the beginning there was no method of 
control of bleeding and prevention became 
llic first concern of tlic surgeon. In tlrc Pa 
pyTus Ebcn (drea 1550 bj^) the surgeon Is 
adfured "to treat it with the knife but look 
out lltal you ovxrfd the blood vTsseb " Obvi 
ouslv such necessity greatly restricted the 
scope of surgery and p^baps tbc outstanding 
quallflcatlOTM of the surgeon of that day 
were familiarity with the anatomy of the 
superficial vascular system and cantlon and 
courage In proper balance. Pressure was 
probably the first technique for the control 
of hcmtmhage and this was followed by 
actual cautery and use of styptics Althougn 
the Ugahuo wxis used as early os the thir 
teentl) ccotory boihng oil os a hemostatic 
continued to tc popular for more than 300 
years thereafter anti the absorbable ligature 
did not appear until the nineteenth century 

Ability to control hemorrhage markedly 
iTHXcased the scope of surgical practice 
However as soon os this danger was mini 
mizod, other problems became limiting fac 
tors which had not been very formidable 
w4thln the restrictions imposed bv tmeon- 
ttoflable bcTDOTThage, One of these was the 
distantly related pair of reactions pntn and 
surgical shock, the other was infection. It 
Is moot as to which of these complications 
was the greater obstacle to furtber dcvTlop- 
roent of surgery Sine© tbc latter continued 
to plague surgery long after the discovery 
of anesthesia and since anesthesia extended 
the limits of surgery into areas In which in 
fectioT) became a much more serious prob- 
lem. relief from pain mav be accept^ as 
the triumph next in importance as well as 
next in time 

So long as surgical procedures were re 
stricted to the extremities and the super 
Bdal lay*en of the head, neck and torso the 
mtensity and the duration of pain could bo 
fiivorabh Influenced bv speed of operation. 
So quick decision and mannnl dexterity bo- 
camo important qnahflcatfons of a surgeon. 
In this era. except for ibe rarer massive am- 
putations. furglad shock was not ordinarih 
«o profound as to create serious problems 
It was when the surgeon began to meddle 
xrith the contents of the peritoneal cavity 
that shock became a coir^cation to be 
reckoned with. tVhile anettfieila deadened 
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THE QUALIFICATIONS 
OF A SURGEON 


Btj PAUL R IU\VLE\ x\l D 


//(e^onofacwnfrytfoctof ^n/r7rf^Infl pmaictdu,tib 
JU feth^ and entered the rtgukr erm^ medical aorju In Weald War I Chief 
Surgeonof the Etirvpean Theatre of Operolkme during U odd War 11 ht aai 
fTtpontOM for the orientation of the nperior quallfv of care gten to the 
xcounded. lie l>ecame Chief Hedical Dtrector of the Veterene Administration 
end Initiated the pentdpeikm of the members of medicaJ school faadiks fa 
treatment of ceterans In hit preeeni capecdii at Director of the Amerkaa 
College of Surgeons Dr lletcten has made Important contributions to the 
moMenanee of the htgfi ethical and projesdonal standards of the surgied 
profesrion end to the education of the public. 


Juit tts tb© qaaliScatiom of an aviator have 
ebanged %viA the development of aircraft 
and the qualiflcsiHons of a *ca captain with 
tbe transition froin Roman gaDeji to luxury 
linen so have the qualifications of the sur 
geon changed with the advances in surgery 
Certain b^fc requirements the surgeon 
however have penisted since the first ind 
sion was made for the alleviation of sufiering 
and these will remain unclianged so long os 
surgery is done. 

In part, these essential qudllficatkjns are 
those which apply to every practitioDer of 
the healing arts— integrity humanity fidelity 
to r e sp onsibility and £re«lom from avarice. 
To these must be added one which applies 
paiticulaiiy to the surgeon. This is intrepid 
Ity— the quality of cflhn Judgment and de- 
cisive action in sudden crises. No one >vill 
practice surgery long before be Is suddenly 
faced with a grave snergency In the course 
of an operatioii. To hesitate, to beairoe 
Pace 1488 


panicked is fatal The surgeon most never 
become bewildered. 

UTiilo centuries have not altered these 
basic quajlficntioos of a surgeon, surgksJ 
progress has forced the addition of a number 
of other qualificatkms For centuries surgery 
was tbe poor relation in tbe family of 
cal sdences. Tlie surgeon had Httlo fonnal 
education and bo occupied a lowly social po- 
sition If these were handicaps they ^vere 
also advantages They f r ee d the surgeon 
from the rigid formalization of learning 
which imped^ sdentlflc progress for cen- 
turies Unjd)1o to read Crttk and Latin, be 
studied tbe patieoL Susrutm (fifth century 
AJ> ) called snrgerv “the first and best of the 
meolcal sdeiiccs less liable than any other 
to the fallacy of confecture and inferential 
practice pure in itself the worthy product 
of heaven." 

In this praise of lurgory arc implied the 
obstacles ^^Ich delayro aavances in internal 
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Inq ttauc. Siirjjcry no longer n mcdwnktil 
art, it a coalition of fcvcml fdcncci and 
those wlio contrllnitc to ll5 nd\'nncrmml in 
lljo future must be prrpnrctl accortlingly 
Hcfincmcnt of anesthesia liai opened on 
other field of stirgcr> of vnst nml increasing 
Importance Tills Is nirgerj \\'llhln llm dicst 
Bj 0 %'ercomlng Natures inlolcnmco of a 
\iKuinn, the onestlicslologlsl lias made it 
possllJc for tlic surgeon to work Idsurcly 
upon the hings the great s-cssels and, sdlhln 
ranldl) expanding llmlls upon tlie lieart It 
self The end of restrictK’c limitations upon 
cnrdbc surgerj is alrendj In 
So much for the tcdmical and schmtlSc 
admnccs In surgery just os each technical 
adiTincc Introduced dc« problems or mng 
nlficd existing ones, so na\*c tlicso great 
strides In surgical us^lncsi Introduced new 
problems for llio surgical professioru Onl> o 
few ysmrx ago surgerj was a dangerous un- 
dertaking for tlw patient -so dangerous that 
It irai considered only in urgent and critical 
iltiulkms In wUldi dcalli appeared to be the 
only altexnaUi’e. Under such conditions the 
reluctance of both tlw patient and the sur 
goon offered considerable protection against 
onlustlBcd surgery 

Is’osv that tbo danger of surgery lias been 
considerably decreased— althc^gli not so 
greatly as some '^llcvo— tun problems ore 
increasiag rapidly to Importance. One of 
these Is that too many ph)'ildans arc at 
tempting to do surgery without adequate 
preparation and training and the other Is 
that too many of this group and too many 
adequately trained surgeons are performing 
operations which cannot bo Justified. Ono 
mark of a good surgeon is knosving when not 
to operate and an essential characteristic of 
an ethical surgeon is r efra ining from surgery 
unless there is definite Indication for it 
In his presidential address at the 1853 
ConvocatlMi of the American College of Sur 
geoni. Doctor Fred W Rankin said that 
“In many respects surgeons carry the heaviest 
responsfhilltlei of all physlclanf, if only be 
cause of the barm they can do For thb 
reason it Is essential that they never forget 
what they are undertaking when they hiv 
hands upon the human body " This locates 
precisely the boundary of surgical endeavor 
across which no upright surgeon \vlll step 
During World War II a young military sur 
geon once boasted to Surgeon General Kirk 
that he had “taken a chance” In some sur 
g€Ty upon a patient and that he had “got 
away with it "You took a chanceF replied 
Geneal Kirk, the surgeon never takes a 


cliancc It Ii tlio patient wlto takes the 
ctmncc,*’ 

Many definitions have been offered to dlx- 
Ungulsn between mafor and minor surgery 
Nono has been complclcl) occcptablo and 
there is tlic mpidly gnnvlng belief that al 
most all surgery Is mofor in cliaracter Dlag 
nosls yet IxHng an art subject to frequent 
Inaccuracies ono who essays an exploration 
of the liuman bodj must be comjxrtcnt to 
deal with any situation Iw may encounter 
Tlio projected diolccy’itcctomy may turn out 
to be on operation for carcinoma of the pan 
(Teas To rule out all possible contingencies 
inherent In major surgery upon the ossunmee 
offered by prcopcratlvo diagnosis is no more 
defensible than venturing far to sea In a 
cockleshell upon the prediction of continued 
fair weather Diagnosis is no more exact a 
science than meteorology and the granting 
of surgical privileges on the basis of sped- 
fled opemth-o proecdura indicates total in- 
difference to tJie safety of patients. 

FurtbermoTe, the surgeon is no mere tech 
olcion, despite tlio growing tendency to so 
limit his function. He fa Q consultant to the 
polot where he advises ond the patient 
ogrecs to mrgery At this Mint, the sergeon 
becomes the pbyrician in charge, responsible 
for eU dedsiotts in the core and treatment of 
the patient and this relationship is continued 
until It is terminated by the one or the other 
The surgeon must arrive at his own dixigno- 
sis and must make his own decision os to 
ivhal surgery If any Is indicated. If hii de- 
cision to operate is made solely upon the ad 
Wee or request of another phyiidan, he Is in 
effect engaging In ghost surgery regardless 
of the patients awarcoesi of his identity 

These requireroenb place the full respon 
sIbllJty for surgery upon the lurgeon. So 
long as tbo surgical condition is paramount, 
the patient Is a surgical patient and his care 
and treatment remain the obligation of the 
surgeon. The dedstve influence of physiol 
ogy upon surgical resulb mak-es it manda 
tory that, wbene% er possible, both preopera 
Uve and postoperative care be directed by 
one specially trained in this field, and that 
surgeon has shirked hli duty who voluntarily 
reUnqulsbes control of a surgical patient be^ 
fore all danger of postoperativo complica 
tions has passed. In such a practice lies the 
chief Inlmlty of Itinerant surgery 

One of the heaWext responsibilities of the 
family physician is in the choice of surgical 
consultanb for hi* patients. There is onh 
OM defensible rule for him to follow and 
this is to make the same choice that he 
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the pain from rough handling of the ab- 
dominal viscera, it ^^'a^ less effective in pre- 
venting shock and manual dexterity applied 
particularly to gentleness In handling dell 
cate structures continues to bo a quallfica 
tion of a surgeon \Vhllo Indecisive putter 
Ing is i»t acceptable technique, speed In 
recent years has been sacrificed in some de 
gree for a more careful toilet of the opcral 
ing field. Anesthesia opened the door of the 
abdomen to the surgeon, but be entered at 
rare Intervals and only for urgent reasons 
until be learned to avoid soiling the carpet 
and the fumlturo. 

Willie hemorrhage and shock were imme- 
diate dangers in surreal procedures, an even 
greater d^gor had almost always to bo faced 
within a fmv hours after operation Almost 
all wotmds, whether accidental or purpose 
ful were infected, even though this was not 
always apparent to the luiked eye, Hoallng 
by first Intention was so rare os to cause 
suspicion in some surgeons. Pus was so often 
a concomitant of wound heollpg os to bo te 
gaidcd as possibly contrlbutiag to that jproc 
ess The appeanmeo of "laudable pus^ was 
anxiously o^^ted. Since the character of the 
pus ^vaJ some index of the pathogenicity of 
the invader and the amount some index of 
the resistanco of the host it is readily under 
stan^ble that certain types of suppuration 
were regarded as laudable 

It is (fifflcult to conceive of a phenomenon 
In mcdkdne more baffling to the early surgeon 
than infectlotL The cause could not bo de- 


surgery [becomes] an experiment in bacteri 
ology The success of the expertmart 

depends not only on the skill but 
also upon the care exercised Iw the surgeon 
in the ritual of the operation,*' 

With hemorrhage, pain, shock and scptii 
controllable if not entirely preventable, the 
area limits of surgery were almost removed 
Tbcro remained only the obstacles to enter 
Ing the thorax, which were overcome hj 
advances in anesthesiology Had surgconi 
remained primarily artists with shallow ex 
cursions into the fences these accomplhh- 
roents might have been considered suffideot 
Fortunately surgery has adopted no such 
complaisant attitude. With tbe technical im- 
provements of the last decade or so nmr per 
mitUng operations of a magnitude not 
dreamed of a generation ago it has become 
apparent that tbe ultimate limits of surgery 
are to be fixed not by the resources of the 
surgeon or hy the accessibility or dispensa 
bllJty of tl>e offending parts, but by the 
ability of the human body as a whole to with- 
stand the onslaught matfe upon it and to re 
odfust thereafter It is in this respect that the 
animal oTganism differs most remarkably 
from the inanimate machine. The machtne 
may bo placed In a state of suspended anh 
mation n^Uo repairs are made, wt life must 
b© maintained In tbe animal organism daring 
and after turgery Life, insofar os can ye* be 
demonstrated, lx a continuous and complex 
physical chemical operation in rather deli- 
cate balance and the survival of a surgical 


tected by the unaided senses and the effects 
were so variable as to defy pure ipeculalloD 
There is the legend that Ambrolse Par6 de- 
livered the wife of a shepherd by cesarean 
section, using tbe iliepberd s knife end oper 
ating in the shepherd s Isolated cottage. Hie 
operation was succe ss ful and one can iro- 
aglite Pari s wonder when an impressive 
series of his patients without exception died 
of peritonitis when he attempted tbe some 
procedure in a Pails hospital So to tbe 
special qualifications of surgeons was odded 
a heart^of steel to bear the recurring dis 
couragement of death and failure which 
follou-ed In their ivnkc." 

The seiiure of Lister upon the diicovene# 
of Pasteur Inaugurated a revolution in rur 
Blcal ttctaique. Neva- In hWory bad ra 
iav tabm mchalongttcp fonraid or added 
re much to the quallficaaoM of a n^con. 
Hmtofoio largely Intaatcd In only fto <b^ 
rerlpUvc KiMcB, the 
tnond hliraeU an eiperlmadal idoitiil A, 
S .Sr-Evay opoadon in 


patient often depesjdx more upon the main- 
tenance of this balance than upon tbe excel 
leocc of surgical technique. 

For this reason, perhaps tbe roost slg^ 
cant advances in surgery in the post few 
yean have been In the fields of preoperotive 
and postoperative core erf the patient Com- 
petence in those fields distinguishes the snr 
geoD from the operator Preoperative treat 
meat Is deslgneo to fortify the phyiiologj 
of tlie patient against the terrific htfflt to 
fill metabolism which cannot be avoided 
in big surgery postoperative treatment is 
directed toward the rapid re-ettabHshtocnt 
of normal physiologic processes and 
maintenance tnerearte In researches seek 
Ing the foluHon of these problems, surg^ 
has led the way ^Vhlle It may continue to be 
possible for the practitioner of surge^ to 
apply techniques of which be has little ^ 
no basic understanding, those who In the 
future win push back tbe limits of 
must Iiave a working knowledge of «ffl 
sciences involved in the mechanisms of uv 
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SURGICAL JUDGMENT 

By HAROLD LAUFMAN MD 


If turgfT) uxTO an exact tdence In the 
rtrictcsl iCTUc of tlte word, the concept of 
ittrglcal fudjnncnl would ne\-er lia^-e come 
into bdnp. Facts cwtld be collated to Hit all 
posiible devdallons from the hcallln human 
state and unh'cmlly applicable formulas 
could be dei'ised to describe accuratol) and 
UDflilngl) the exact procedures for tlHrfr cor 
rccOon. In such ease the student of surgery 
D«d but memorfre a list of facts and de- 
velop througli utacc a high degree of me 
chanicnl ildlJ to adilc%*c prc-cmlitenco In his 
Beld. lie would nc\“cr bo faced with a host 
of conflicting iiiriablcs requiring appraisal 
and Interpretation, ho uxmld not need to 
mabe a separate decision in each ease- h« 
'vould not hai’o to deal uith Ids patients as 
people. He ^vould be, in fact no more than 
a superbly functioning machine. 

Surgery h not, boM’ever “exact*’ In that 
narrow sense. Irtsofar as the disctplino of 
*urgeT\ Is based on certain unlvermlly ap- 
plicable principles of anatomy bacteriology 
phyiiolo^ and related dlsciplii>et, it is a 
*oleDce. insofar as It must apply these prin 
ciples to the ipeciflc needs or an li>dividual 
patient under particular circuiiatai>ces at 
a given time, surgery Is also an art 

Sound training in the fundamentals of 
''^rgery and a hJ^ degree of tedmicol com- 
petence are the basic equipment of the sur 
geon they are taben for granted. If bo has 
nothing more a surgeon may be adequate in 
ordinary situations. If, however be Is to 
translate his knowledges and apply his skills 
Into their highest potential of healing for 
«ch Individual, the surgeon must enter into 
the infinitely complex series of mental, moral 


and physical acts which for working pur 
poses is called turp,lcal judf^ment 

Since it is so complex, both as a concept 
and as a uxwkJng process, a coinpletclj ade- 
quate consideration of lurgicnj Judgment 
wxjuld liavc to dead nllh \irtually e%*er> as- 
pect of a surgeon s Hfo and the whole of his 
ps\Tljo!oglc structure, ket surgical Judgment 
is said to be something that a surgeon either 
has or does not have. It ts perermlall\ offered 
to medical students as a distinguishing ex 
cencnce they ma> one day tope to aebieite. 

Because of the comprehensive nature of 
surgical Judgment, auttoritatire criteria for 
it cannot be codified. On the other ha^ 
since it docs exist as a therapeutic tool or as 
a catalyst for all other therapeutic tools. It 
warrants o more orderly and systematic con- 
sideration than has so far been accorded IL 
It sbonld not remain forei’er in the realm of 
a mystique, implicitly acknowledged but al- 
svays undefinotL 

Judgment, In general. Is not Just a static 
condition or quality though it is regarded 
as something one “has “ It is actualK a men 
tnl process in which man ia always con 
sdously or unconsciously engaged. Dolly 
a number of trivial or important decisions 
are made based on momentary or prior eval- 
uaH<^ Daily evahxationf ^ one sort or 
another are made, on which futiue deeWons 
will be based. Most of the time this process 
Is not recognized and requires Httle con 
•ciouj attention. An effort to define it would 
nec^tate looking back on the decisions 
imdo m-er a time. A certain pattern of 
choices would emerge, a pattern of a fairly 
consistent nature- the nature of this pattern 
Pace 1491 
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\«mJd male if ho or ono of lri» immediate 
family were in the position of the patient 
This means that do iixluccinent to refer a 
patient to a ipedaliit should ever bo con 
sldered other than tbo quality of patient core 
expected or deriredL 

Unethical inducements to refer patients 
are the product ofgrowing competition and 
shrinking ideals They are offered, and nc 
cepted. In many ^Isei The form best 
known, and probably most common, is the 
dJ\'ision of the fee collected by tbo speciaJist 
with the referring phyiidan This practice 
has long been ontlav.'cd by organiteo medl 
cine, but despite such proscription it has in- 
creased in pre\'aIenco in man> areas, OUtor 
forms of uiKrthical Indnccroent are practiced 
bv some who hesitate to divide an individ 
ual fee. These are individual billing of oJ 
temate patients therein the specialfst col 
lects the entire fee from one patient and the 
referring physician from the rxirt, the giving 
of lavish gifts to referring piqricians and 
subsidising of young men lUrtihg proctice 
u-ith the uDderstanding that thw wlD refer 
their patients to the creditor llie betrayal 
of the trust of a patient for a few pieces of 
silver is on a i>ar with the enmo of Judas. 
EN'en if the choice of a consiiltant is oot In- 
fluenced bv the commission received, the 
mere yirf(ilDg to avarice in accepting it 
brands the pb^dan os deficient in Integrity 

Thus, tbe enormous increase In the capa 
blllties of the surgeon has been accompanied 
by an emial increase in his resiwnsibllities 
His capaDilitles for good are roatefaed by his 
capfabdities for evil and his most important 
qimliflcatioits are the ability to distinguish 
bet^^‘ecn tbe two and tbe Integrity to choose 
tbe right In no other wcotion are tbe «-ordj 
of Saint Paul more applicable ‘‘they that will 
be rich faff into temptation. For the 

lo\T of money is tbe root of all e\'iL" 

As often happens in other fields efforts to 
codify medlcm ethics have confused rather 
than clarified these rules. Rules of etiquette 
among phyridans have been interpolate be 
tween rules of morality and have become re 


spected as much as If not more than, rula 
protecting the patient Webster defines etbks 
simply os moral prindples quality or prac 
Hcc- the sdonce of moral duty- and, more 
broadly the sdcnce of tbo ideal human 
chameter and the Ideal ends of human ac 
tkm \lcdlcnl ethics is merely tbo application 
of tlieso prindples to tbo practice of medi- 
cine The Great Physician simplified medical 
ethics still more when He said, “Therefore 
all things whatsoever yo would that men 
should do unto yxm, do ye even so to them. 
This is all there is to m^cal ethic*. 

To summarize, the qualified surgeon must 
bo first a physidan, he must be ohsm'int 
manually deiteroui both courageoiB ind 
cautious calm In tbe presence of disaster 
bo must acquire an adequate working knowl 
edge of the basic sdcnces applicable in sur 
gory ojxl, obove all be most have Integrity 
Guy de Chaullac (1300-1370) wrote a pre 
scripUcm for a surgeon some 600 years ago 
to which tbo centuries have added little and 
from which tl)ey have detracted nothing. 
Ho sold, “Let tbe surgeon be bold la *11 sure 
things and fearful In dar^gerous thinp let 
him avoid all faultv treatments and piac 
Hccs He ought to be gmaous to the sick, 
considerate to his associate* cautions in Ids 
p ro g n ostications Let him be modest, dig 
nified, gentle pitiful and merdful oot cove- 
tous DOT on citortionist of monev- but rather 
let hl5 reward be according to his work, to 
tbe means of the patient, to tbe ^quality of 
tbe issue, and to his own dignity" 


READING REFERENCES 
F IL lIUtOiY of SledlcfM 4th 
dehibk, tv B Stnndcn CorapwiT 1&® P- , 
fcUc*. U, lad ngenirft*. H U UwU Prtrtfc* o* 
Sarar»y lisgB rtow p. Sli, W F Pnof C(*Dp*iiv 
ia2a.cl*p.l. „ . , 

SlaiCT R. IL Tbe P»pymj Eben. Ann SL Hut I 

McyvJhin, B. Tbe Ratsdl of » Sarfia} OposOoo- 
Brit. J Sori 8.27 lOM. . 

Sanaa, P Jj Hladn VfetdiciDe to Its AntiqnftT Ann. 
iL Hbt. 3 ai2, IWl 



149.3 


Stthi <m I \ 

laltKtl hy one ktirgom <lo not m'ccssflril) 
rt^-cal vtlinl aiwrtlicr iurpc<m mn> expect In 
ofdcT to male a coRcnt comparison om 
would nc«l to pTTsnmc ni)proximatc cqiinUl) 
of c\pcrimcc abiHls fndllllcs nnd jmlg 
ment Ix^wccn live nirgrom tu utII os com 
partidc Icrions and risk comiwncnlJ In ll»o 
pjtlcnli. A kurpeoni tac of tlvc lltcralurc 
therefore, rmut Ik* dricrimlnntlnp arnl ic- 
IcctU-c nlicn Ire atlempU to anplj «luil lie 
reads to Ids own pmctlec AltlKMipb laxml 
edge of current statistics ma> sent as a 
guiding factor to the surgeons judgment 
It cannot substitute for judgment rrer even 
dominate it, Tire surgeon cannot operate on 
a ftaUstJca] basis alorre for altlvougb tl will 
certain!) sldd numbers It cannot dcpcTKl- 
abl) )-lclcf meanings and Interpretations, 

RAPPORT IN SURGERY 
Once these preparatoT) prcopcrotlve jndg 
merits have b^ made at least tentatlvel> 
b) the surgeon he must Inform arrd prepare 
the nallcnl otkI rcsponslhlo memben of tire 
famib A good personal ramwrt ss'lth tirem 
ulU depend on tss'o cardinal qualities In tbc 
surgeon, whidi mo) at first seem to conflict 
honesty and tact A patient Is entitled to 
h»\r cvenihiog pertinent l»th to his cod 
dirtod and to the probable course of his 
treatment svlildi bo b capable of under 
standing intellectuall) and able to accept 
emotkmoD) Ilb questions must be respected 
and attfWCTc d full) but simply u^th^t re- 
course to unnoccisBril) technical language. 
Professional jargon has no place 'vith a pa 
tient, it b d^gned to Impress rather than 
to Inform. Ovcrrlmpllficatlon b equally out 
of taste- It fa a condescension the patient b 
uick to seme and which he may justl 
ably resent Needless to say the abrupt 
dismissal “Let me worry about that’ to 
which an earlier generation of surgeorH vras 
prone, insults the patient and argues an In 
•uffldeocy In the surgeon. 

Even as a patient must be resi>ected In- 
tebectnally respect must also bo accorded 
his particular emotional system Hb tensions 
and anxieties must be accepted as natmaL 
It b paiticulaxly difficult to do so when they 
are eiaggant^ or neurotic." A patient 
comes for help not for censure; he needs 
®**urBnce and perhaps the support of an 
authoritative figure but tbe surgeon s "an 
tbority must iwt be nrisused to reduce the 
patients self respect and dignity The pa 
tbnt who b treated as an equal and co- 
operative adult win tend to be one. 


AND HoUTINL 

!»TCRC()■^P^ AM) ROUTINE 
Tire dangers of stcrcot)'py In gcrreral arc 
among tho rrmst porvaslv*o and pernicious of 
therapeutic fallacies The organhrallon of 
knosvJcdgo b part of lire business of science 
to define separate entities nnd classify them 
according to genend t)^^? is a IcglUmato irv 
Icllcctiiar act Except In rare instances al 
most an) condition In almost any patient 
can be placed, for tbo purposes of dasslflca 
Hon into conformance with a familiar dis- 
ease enllt) described previously in the 
literature or familiar to tire plijifcian To 
cslaldbb thb Is only tire first port of tire 
surgeons obUgalion A second, sonxctlmci 
larger and cquall) cogent part b to know 
lliat llrerc b no such thing as on "average" 
patient Even tbo most “ordinaTy" patient 
ttitli lire "simplest" lesion has certain len- 
sithitics stresses, patterns peculiarly hb 
own, requiring the surgeons Individual at 
tention to lib particular problem. A surgeon 
wire woihs in live dlmatc of thb basic ottl 
tudo win bo swlftl) and sensithTl) re 
spoodent to unexpected reactions and events 
for wlilch furgeom who think in staeotypes 
mw be unprepared. 

Docs a usual procedure need to bo modi 
Bed In ib nature or degree for a particular 
patient? Thb question again must be an 
swered by balancing tho nature of tbe db 
case against a series of factors peculiar to a 
given patient Among other thlnra these 
Include expected longex'ity in remtion to 
exbting pathology the presence and se 
verih of associated but not necessarily re- 
lated infirmities tho degree of urgency 
deemed essential for preservation of health 
or life* tho success of tbe physiologic prep- 
aration for surgery an appraisal of tbe 
patients tolerance for the several variations 
of the available procediual plans and knowl 
edge of tho choice of goob to be sought 
Even as a patient must not be regarded as 
"average," so the tendency to regard pro- 
cedures as “routine" most be avoided. Tbe 
word b often used to indicate a tested and 
reliable method of approach or to describe 
a pattCTD of procedural steps which has 
proved dependable throu^reut thevroii in 
thousands of individual Instances The word 
"routine" b oUovvmble, In thb context on 
practical and pragmatic groxmds. 

But when dooling. os bOT with more pre- 
cbe meanings of concepts in terms of their 
ultimate Implications for intellectual aixl 
cllnicnl bebovior tbe word "routine" b best 
ovoldcd It suggests an unthiuking, undiffer 
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would MTve to defioo the qoalih of jadg 
Tnent Judgment can thus be defined as a 
senes of mental acts im’olv’ing an appraisal 
of facton leading to decision xn the service 
of a goal 

Surgical judgment is a specialized appD 
cabon of this proceas requiring greater 
awareness and subject to more stringent 
criteria, since the attainment of such im 
portanl goals depends on it. The goals of 
surgical judgment upon whldi oO decisions 
are based and tcm’ard Nsbich all e\’aluatlons 
are oriented consist in the perennial aims of 
all tberapy prolongation of life and alleti 
abon of sufiering. The manner in which a 
surgeon employs his personal eodcn%'inenls, 
his training and his etperiente in the service 
of these ends xrlll define him os a surgeon. 

PREOPERATTTE JUDGMENT- 
MOTIVATIONS IN SURGERY 

A patient comes to a surgeon because 
either he or his referri^ piniidan thinks be 
maj need surger> Tne referral, strictly 
speaking. Is for purposes of a rorgical opin- 
ion rather thin for surgerv per se Es'en 
if a gl\'en pathologic state is ordinanlv 
tmeDable to surgm the decision for or 
against surgical inta>'enboo In a particolar 
iostaoce must be made Such a dectsioo in- 
Noh-es first the accumulation of perttneot 
data through the indispensable classic 
sources a carefo! historv a thorough pb>f- 
ical esBrnmation, diagnostic laboratorv find 
ingi and the surgeons general or diniai] 
impression of fl»e case. Each factor in the 
data accruing from these sources most be 
assosed first Indhidnal}) for Its own fanpli 
cations and then In relation to all other mc 


Sotnetlmei a patient has a vague disorder 
which he hopa may be magically defined 
and cured, sometimes be has lived with a 
fear of surgery long enou^ that he wants 
to get It over with" sometimes he is just 
surgery prone Without plajing psychiitrist. 
a surgeon must remain alert to such dis- 
tortions if be is effectively to resist them. 

ITie roost dangerous artifacts fntroduced 
Into the area of surgical motivation are, of 
course, those which may occasionally arise 
out of the surgeons own distortions or out 
of his own self-interest No matter bow weD 
it can be raiioaallzed, any motive that Is not 
based eachisively on a concern for the pa 
dents welfare is an artifact whfch violates 
the basic prmciples of surgical judgment It 
IS in this area of mlsed mothT that we en- 
amntcr such aberrations of surgical behavior 
as fee splitting, ghost surgery irrespo ns ible 
timing of operations and unjustified surgery 
If surgery is feasible at all, the only al- 
lowable motivation for It is a cooduilon 
that it is necessary to the patfcnti welfare. 
Thwe arc, of course, di fi CTcnt kinds and 
degrees of necessity Sorgen may be deemed 
necessary if (1) the av'ailable fnformatkn 
indicates that tlw patiorts conditloD cannot 
nnprove In a reasonable time witlxait snr 
gery- (2) the evadJtioo may lead to com- 
plJabons or death without mrgerv (3) ac- 
curate diagnosis leading to more acenrate 
therapy depends upon surgical interveotko. 

\^’hen according to the valid criteria, it 
does seem advisable to operate, all factors 
must be weighed to estimate the ertenl tad 
nature of rid. for the particular patient in- 
wived, since the next complcms of dedriem 
(s made with a view of minimizing, insofar 


tors. This appraisal is made to answer three 
prime questions (1) Is a surgical operttloa 
advisable at afl? (2) If it is advisable Is It 
also feasible fn terms of risk to the patient 
or antidpeted result? (3) How mi^ the 
opeimtion ha\ e to be modified to fit a spedfle 
set of cuvamstaoces^ 

Often the highest product of seasoned and 
responsible surgicol judgment Is the de- 
ciskm not to operate A number of htflueoces 
lirelevant to the patients welfare may be 
hrooM to beer upon the sorgeon In the for 
mition of this important decision. The sur 
tem be »ger ^ ^ 

copsdomly ox nneo^^, ^ 
M, own psi-tbok^c or b^ncl.1 fto 

irfmfac^-ihMn urn locate . nil^ buf 

for huigratid iWOib, na) nrge mrgny 


as possible, the attendant risks This con- 
fideratioD will govern the selection of an 
optima] time the roost adequate avails^ 
place, the course of preoperative care, the 
type of anesthesia, the best anatomic y- 
proach and the evtent of pcrmiiiiWe 
calitv Hftimation of risk wilJ also Involve 
some knowledge of the possible campBca 
tions and a reasonably efese predlctJon of 
probable outcome, based on the luture ana 
urgency of the cose in U^t of the best re- 
fuTts to be hoped for It requires knowledge 
of the current statistics on morbidity ct*^ 
plications and mortality based no t OQy 
upon the literature, but upon the surgeons 
own eiperiaices with comparable ca ses. 

If his esp ci I eDce is sparse, fl srageem* 
use of the hterature can help him lo 
estimates, but onK up to a pofaL Remits ob- 
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Ufncd In onr nirj,ron 4o not titwssoriK 
mral what anotlxT snrgr<m mn> txpcct In 
order to nuke a engent ntmiurison mu 
would need tn prcMinw* anpm\im-itc 
of rvi^cncr ahilitj fadlititn nnd ftidg 
ment lnHwrrn tltc surgron^ wtII emu 
jurdde Icdon^ and ^i^k cmnpoucnlJ in tlio 
patienK A turgoon* uw of the llternlurc 
thcrrforc mtnl Ik* discriminating oml m; 
krtU-r wl>cn Ik* aUempls to wluvl lu* 

rra^ to his msm practice Altlioeigh kmmi 
idge of csimmt jlatistlci mn> venc os a 
guiding factor tn the vnrgconj judgment 
it cannot sulrslllnte for judgment nor e\cn 
dominate It The surgeon cannot operati on 
a stalhtlcal Hadr akme for rtlllujugli It will 
certainf) Nlcld mrml>en it cannot elepend 
abK )1ckl meanings and Interpretations 

RAPPORT IS SUR( CR\ 

Once these prrparatorv pfropcTatl\*c ftidg 
mcoli hav'c matU at least tcntafl\rl> 
b) the surgeon Ik* mmt Inform and pn^re 
the TOtIcnt ami rcsponslhlc memlKn of tl>e 
famih A good personal rapport with tliem 
s»H] depend on two cardinal q»utilies In tltc 
wrgeoa, wldcJi mas at 6rst tc<*m to conSlct 
howst) and tact A patient Is entitled to 
knoss csTnlhlng pertinent Iwth to his con 
djlkm and to tlw probable course of Ills 
treatment ss-hlch Iw is capable of under 
rtandldg Intellcctuallv and able to accept 
emotionally Ills nucstlons mnit be rcrpcctcd 
and answered fuUv but s(mpl> ssltb^t re- 
course to uanccc«aril> technical language 
IWcssiooa] jargon liai no place with a pa 
dent, it Is designed to impress ratlier tluin 
to iofonn. OsarlmplificatlOT is equally out 
of taste- it b a condescension the patient Is 
<iulct to sense and wdikJi ho may Just! 
fiably resent Needless to sav the abrupt 
dUrnissol "Let mo worry about that' to 
^■hlch an earlier generation of surgeons was 
prone insults the patient arid argues an in 
*^dhcieDcy In the surgeoTL 

Esm as n patient must bo respected In- 
^llcctually resjiect must also be accorded 
ms particular emotional system. HIi tensforu 
Wad aoxledes must bo accepted as ruturaL 
It is particularly dJfBoull to do so when they 
eiaggerated or neurotic.” A patient 
^^wnes for help not for censure he needs 
•stance and perhaps the support of on 
^ ^^bo rltative figure, but tbo surgeon s ou 
thorit>’ must not be misused to reduce the 
^tfentf self-respect and dignity Tlie pa 
tient -who is treated as an equal and co- 
operative adult will tend to be one 


STtRCCmPI \M) ROUTINC 
Tlw dangers of stcTcotv-py In general arc 
among tlio mr«t p-n^-atitT and pernicious of 
llicrancttHc foltades Tlic orgnniratlon of 
know Irdgo is part of tlw Imsincss of science 
to define separate entities and classify llH.Tn 
according to general typo is a Icgllimalo in 
(cllcctiiai net Except In rare Instances al 
most any condition in almost arty patient 
cim Ik. placctV, for die purposes of clwifico 
tion. into conformance with a familiar dh 
cose entity dcscrilicd prcvionsly in the 
llleraluro or familiar to tin pliyilcian To 
cstahlisli tills is only the fint part of the 
surgeons obligation. A second sometimes 
larger ond equally cogent part is to Imow 
tliat tlicTO is no such thing as an “oscrage” 
patient Even llic most “ordinary" patient 
with the ilmplcal" lesion has certain ici>- 
sithllics stresses pallcrm pocnllarh his 
owTi requiring live surgeons Indlsidual at 
(ention to his particular problcrru A surgeon 
wlio works In tlic dimatc of thb basic oHi 
tudo will ho swiftly and sensitis’d) re 
fpoiidcnt lo unexpected rcodions and cs-ents 
for wliidi surgcoi« who tliJnk In stereotypes 
may bo unprepared. 

Docs a usual procedure need to be modi 
Ced In its nature or degree for a particular 
patient? Tlili question again must be on 
sxv'crcd by balancing tbo nature of tlic dis- 
easo against a series of factors peculiar to a 
glxcn patient Among other tilings, tiro 
Include cipected longmity in relation to 
cxbtlng pathology the presence and sc- 
x-criu of aaiodaled but not necessarily re- 
lated Infirmities the degree of urgency 
deemed essential for prcscrx’otion of hcaltli 
or life- iho success of the plniiolodc prep- 
aration for surgery an appraisal of the 
patients tolerance for the several xTuiations 
of tbo available procedural plans and know! 
edge of tho choice of goob to bo sought. 

Even as a patient must not be regard^ as 
"average,” so the tendency to regard pm- 
codurei os "routine" must be avoided. Tlie 
is often used lo indlcnto a tested and 
rdJablo rrotbod of approach or to describe 
n pattern of procedural steps which has 
proved dependable throughout the yean In 
Uiousan^ of Individual Instances. The word 
"routine** Is aUovrahle in this contort, on 
practical and pragmatic grounds 

But when dealing, at here with more pre 
meanings of concepts In terms of their 
id^te impHcotions for Intefiectual end 
cllni^ behavior the word "routine" is best 
avoided It suggests an unthinking, ondlffer 
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etrtlating rtercotyjry in the turgeon i attitude 
vviilcb will, if adopted, obviate any real po- 
tential for vvbat H called surgical judgment 

Fladbility must be preserved in even the 
most ordinary and fandliar drcuimtanco 
De\v knoTvleogej inilghti and tet^mJque* 
must be correlated, imexpected vorianti of 
familiar surgical situations must be differ 
entiated from their individual airpileatkm. 

In the \vefl-dlidpUned surgeon who knows 
ho will not violate basic surgical principles 
and hat no impulse to do to there it no need 
for luKleviatlng adherence to a rigid routine. 
Such a surgeon will, of course make use of 
his experience but bo does not make a 
fetish of it. Ho will bo able tn respond to 
the specific needs of the moment, wliethcr 
ordinary or deviant within the principle* of 
sound surgical practice. 


FEAR AKD SURGICAL JUDGMENT 
There arc generally speaking, two kinds 
of fear common to the turgeon rational fears 
which are a occcuaiy tool of responsible 
surgery and irrational feon which are an 
unnecessary and sometimes dangerous bur 
iim. 

Rational fear recognises reolhtically all 
potential danger to the patient it keeps the 
surgeon alert to phvsiol^c changes before, 
daring and after surgery it makes him re- 
spectful of tissue attentive to detail, swiftly 
responsive to sabtle changes, careful to avoid 
complications. He uses rational fear to 
^CKca his purposeful response* and 
snoipen his skllU to that be may avoid catas- 
tiophe and meet new problems flexibly when 
thty arise. 

Irrational fears are those geraune not to 
the patient, but to the surgeoa They may 
immobilize him into a repetition of familiar 
and safe” routines insufficient to or hrel 
evant to the problem at hand. They may 
spur him to irrctpoosiblo inaovatioas or 
from tcRind surgical prfadple* 
The surgeon ma:j suffer from fears basea on 
an Insuffident imm\’ledge of the kind of 
problem he is dealing with or an imuffldrnt 
expenence of it In instance ho would 
do wen to obtain assistance from a surgeon 
better \*crsed in the problem or to refer the 

^tStc are a host of other fenn arising out 
of threnti to 6e surgeons envn prof^si^l 
or personal welfare, but havi^ no ^ p^ 
,0 lb, cito of lb, 
of criacton, liar become fri f J” 

^Lrtaat" fail “S mItoIvo lui^icsl pro- 
feoi coodiao«d by tatcrpoTonal 


difficulties with colleagues The presence of 
any such irrational fear may dfrtort the m 
gcout motives presence of mind and co- 
ordination to such a degree that his hot 
surgical judgmerrt is intpossible. When feai 
of this sort is a mater motivating force it 
threatens the logical per f o im ance of what 
otberxvise might be acrjcptahle surgery 

TECHNICAL SJvILL AND SURGICAL 
JUDGMENT 

A surgeon # corffidcnce with tissue comej 
out of his basic physical coordination, hb 
training and his experiertee It is developed 
by work done in the estperia>ental laboratory 
nt tho autopsy table and in the operating 
room. Within tho limits set by his mami^ 
decrlerity imwcular coordination and total 
iotegration as on individual, each surgeon 
learns when to be gentle how to be strong, 
ho kiiows or senses the balance of strength 
and delicacy to be applied in a given in- 
stance The smu of his relationship to Uisae 
owy be colled a surgeons Icdmique. Tbcie 
arc, of course, different tcscbnical styles hav 
Ing equal rifcctiveoess and validity It is 
Inleresting to observe tv-o skilled lurgconi, 
one with a slow plodding manner the oti« 
with spectacular rapidity of motion. What 
ever tnelr differerrccs they will have fa 
common respect for tissue, metlculom at 
tentioD to aetail and a snbordinatioQ of 
their physical procedures to demaods of 
their surgical tudgment 

For alUx>ogn technique is of tho greatest 
fanpoTtance, it is so not as an end fa itself 
but only as a highly developed ioxtrumenf 
of the surgeons intention. During the war 
it become evident that technical still at the 
operating table can be acquired rather easily 
Ity w-ell-coordinated Indfviduflli, Often cot 
slandloc surgical assistance was rendered by 
medical technicians who had been stock 
broken saloon keepers or salesmen fa 
civilian life But wimout a surgeons edu 
cation and oxi>erieoce. even tb«e especially 
ikined people could not be eipected to 
mate operative risk, to prepare a patient 
phystelo^coDy or psychologically for ^ 
gety to know when or when oot to operate, 
to adapt their sldlli to pofamiJiar situations 
or to carry a patient tiiroogh o stormy post 
operative course 

Recently C W Mayo »vo dear expres- 
sion to tno relationship between surgkal 
sldll and surgical judgment 

ivdfHwnt diStm from mnicaJ dd! 
fanplm tlie quiltty of tectrnqac thtt, for ido« 
put, b cooBard to lb* timo a pitiea* tt> t* 
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dcTtoia* an cavratfcm. t( h ifuilnir lliU p.'tkwf lltr 
qtuh(T nf (ml(rTT>ml It «Ifmihunt o\rr 

Ut br< trf InImkiJ 'Vftl* TliJ ilalrtttrrU I rto* 
iTwk- »ah tn) Irtmt tr» MrtiU- iIt n iVir Ucxlrfily 
Iwl falVt to pUcf U hj inopn ixt jTitKr 
Oor Ati net Irlwill cUItt htdiriTKTrt or »lill Hiry 
■rr attalnrH to l?y hwIlvUlnal rlfnrt. 

Onlr hi tW- "inp flisht wr^roo Jo tl^jr •pprrudi 
nmlMl prrffTlfon tn labtxv «ni::tcJ JihIb 

■TBi Ko tt« foiiwLrtkwi tn « kiwmlnlnr nrt o*»V of 
Itr Ki^tc vkwT-» Imrt alvi of tHr wtUI vtmnn inwl 
the artt. TV rraW on wl»tch tn atr ririahu)iic 
bi irrmerbcal anti mrtHtTil vl»onlv It it 'aKal oor 
dcr* nflti nwf timr »ttrr Bnl hinc medtcal KhnnI 
Out drtffTTtinrt nor* ratloB tn tinljcmcTrt Some ac- 
qtifrr pnnd k>J flm e n t tV IiatJ ’^a) ^’Y ttlal and error 
at imticidir etpmv* to all anttrt, tn tV pattmt 
olJim act[nlrr tt by crnttnulnR atnd) of tV arrtttm 
«rrd from trlLilJe wxtrrot Ir) atvRUttnn with and 
obtrrvalkwi of tlmv nf prmrd cood uirittcaf hnlj 
rorot, and Iij unmtlJrvs coONlrndlte crrllcHm of ihHr 
OTB work and rtperirrKr Tltrfr h nothtrrB that tatH 
Inmt ooci a mptc ol aUtarKrmrrvI rrwre alrmptly thart 
aiO a tknetl mind 

The wfBroa tabtan I aonW vloct to lerttl ni) 
fudly or tnr owrst &rrt know lahm rwt to cot lltrn 
ahni and nbrre toert bowfocirl and « lam t orient 
coHJnB. 

JUDCMEST IV ctRTviv spcarics or 
SURCICkL NfASAGCifLNT 
ETpcricDccd jurpeom arc au*arc of tltctr 
reipc^billt) in maraplnR certain aipcct* of 
stn^cal care ulifch ma) appear less oonse 
quential than in fact arc Ollier a5pcct< 
merpe into related or allied dfsetpUnc* and 
arc therefore often left to tlw rerpomibilft) 
of colIcag;uci or bouse staQ \\niatc\'cr tlic 
oeccssaiy and dcrirablo collaborullon willi 
Rich collcapues os the ancstbctiit tlio in 
temlst or ntembers of the bouse staff iho 
Rirgeon must regard himself as tire fulcrum 
of responsibility to the patient In a surgical 
sltualioo. 

Decisions about mode and typo of ones 
fhesla, for example cannot be left cntircl) 
to the anestlMitlst ultimately tbo stugcoo 
*nust decide. Unusual reactions to the indue 
tlon of anesthesia demand tbo surgeons 
decision whether to proceed or to send the 
patient hack to his bed svithout surgery 
Certainly many types of surgery con bo 
postponed advantageously under these con- 
ditions. 

Problems in Judgment associated wlUi so- 
called standard operative procedures ore not 
necessarily inberent In application of the 
procedure, but In encountering, recognizing 
and acting upon unexpected findings neces- 
sitating change from tbo planned attack. 

Such postoperative measures as bandag 
Ing^ splinting and grading of motion may 
make the difference between success and 


fdlliux Jn man> instances tin? moil trying 
cLu-s for Iwlli tin. pnlicnl and tltc surgeon 
cml\ Itegin uitb llit du> of surgery It is in 
IJk pmlnm-rutlvo period llial some of tlw 
most pcqdexing problems in Judgment arise 
Since tin surgeon assumes tlw rapomi 
lrilll> for tlio patients welfare liy subjecting 
lifm to surgery he must li) the same token 
see tl»c patient tlirougli tl>c subsequent pc 
find Nor iliould dUcliargo from tlKJ liospital 
nocfssarilj \yc tlic end of patient-surgeon 
relations 

In the immediate postoperative period tin. 
surgeon must cope with the fnlrfcadei of 
fluid and electronic balance- precautions 
against complications arising either from 
surgery or from umclatcd irrfirmitics by 
keeping in constant toucli \sith the status 
of dl tltc \1tal functions of the body through 
appropriate pbj’slcal and laboratory examfna 
tlon die Judidous cmplosincnt of modka 
Horn tlio timing and grading of allmcnta 
lion and ambulation, and not least, tbo cn 
courogement of ll>o patient to cooperate 
pfopcrl> All require Judgment 

In the late postoperatK-o pcritxi, it Is tlw 
surecons obll^tion to the patient to him 
self and to Ills profession to obtain foIIos>-vp 
information cspodnllj for t)!** of nrrgery 
in wliich lucJi information b not ss-cll Imcrwn 
or In uhJdi It ma\ possibly alter hts hiture 
s*irglcal approach to comparable problems 
Much of tljc prctent-da\ kriou lodge of wJiat 
to expect from surgery lias como from care- 
ful Judgment cxcidsed in apimdsal of re 
suits, in turn such Information is bound to 
affect iho Judgment of other surgeons 


NTW^ESS IN SURGER1 

The coneexk of nessmess often is confused 
svilb one of unfamlllarity One need only 
reflect on bow often rcdlscoN-erics are made. 
Yet the rediscovery Is nesv to the rcdlscm 
erer Familiarity bv assodation constitutes a 
foundation of experience eoch surgeon must 
acquire for himself Every ildfl grasped by 
the young surgeon In his graded program 
of training li In a sense a rediscoven For 
the young man It is a discovery for himself 
n realization that be is capable of doing 
•oroethlng ho ^vax not sure he could do the 
dnv before. 

One type of newocsi has to do \\'lth novel 
situations confronting a surgeon, perhaps 
unexpectedly which may require a ncn-el 
approach to be accomplished by \TiriaUora 
of old Qi^ established techniques Occa 
sl^llv dlsc^es are made by chance 
rather than by lagadty but such advances 
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ordinarily require a background of experi- 
ence, ability to recogniio and utilize a new 
turn and tbe ildll to emploj the dlscm’ciy 
to advantage. Chance dbeovery and prag 
matfam have their place In lurgcry ax they 
do m other fields out they merely comple- 
ment and do i»t replace round /udgment 
Mott turgical advances employ itandard 
techniques u-ith tome \’arintioni but are 
made possible by advTincei in sister fields of 
plnriologlc kncu\ ledge. Surgeons readily 
ackDo%%ledgo tbe debt o\ved to other sdences 


for surglco] advances The gamut spam sd 
cnbfic fields from pfaj-siology to physics 
from immunology to electronic*, from chem 
istry to metallurgy 

A second variety of newness Is seen in 
certain procedures which hav’C proved satis* 
factory in the originators hanos but none 
thdess reorare a fresh experimental and 
experiential background b) ev^ new team 
of surgeons, no matter how cxperleoced they 
may be in other types of surgery Sneh is 
tbe case for example m the use of aty 
genators in open b«^ surger> 

Experimental type* of surgery undertaken 
□nder carefully controlled concUdoos are 
often reported from large unh-erslri c ente ii 
Tbe surgeon who reads reports of tl^ Idud 
of wort can eaxil> become 0%'aTtimuIatt^ 
and overentbused Despite warnings by the 
reporting surgeons on tbe crpertmentol na 
tnre of the ivork, the reader may tend to 
accept the new procedure too rocenb 

It is often difficult to dlstiogoiih newTiess 
higneu or firstnen from bettemo*. Also It 
ii important to realize that certain type* of 
surgery cannot easily be done except within 
certain well-cantrolled surroundings To pro- 
ceed u’ith new surgerj on the basis of tl>e 
printed word alone is in/udidouj One con- 
pot expect to acquire from tbe printed word 
every detail of technical know bow and 
e%ny nuance of each phase of jndgroenL 
Only by a sensible use of ikepdciirn and by 
his own observations, experimental work and 
eipmeoce with problems and pitfaUs con 
the surgeon airiv'e at a surgical philosophy 
acceptable to Irimself. Nor is e:q>erienco srilb 
numbers alone a guaranteo of correctness. A 
pumeriiilly large experience v”!!! have been 
qualitatively small unless It yields changes 
for tbe better by tbe incoiporafion of chang 
ing concepts, aims toward slmplfficallOD^ 
safety precautiooi and advancement of 

Inxrwle^ge. , , ,, 

A third type of newness imrJves the 
planed BBploymmt of .o 
^uio for which tbcio n no precedent It 


IS assumed that any planned operation which 
Is to be imdertnken as an experimental pro- 
cedure upon a human bei^ is precetW 
by Its perfoimance over and erver again in 
animals or at tbe autops) table. To under 
take a life-endangering new pjo ce dm e with- 
ait a backgrot^ of experimental work 
could be considered an unprincipled act Bat 
once all phases of the technique timing, use 
of special eqalpment and te*mwT>rk are mas- 
tered in experimental trials, and once “dq 
runs" in tbe operating room run smoothly a 
new procedure mav be cooiidcied for ap- 
plication to a human being. It goes without 
sa^’lng that the patient or le^ guardian 
must be apprised of the experiroentail nature 
of the procedure and most agree to its per 
formance. 

The odds for success based on tbe life- 
Improi’ing prospects of the proposed sur 
gm the surgeon 1 confidence In himself hu 
leam, end his equipment an estimate of tbe 
patients chances of withstanding tbe snr 
gery and the plq’siologic soundness of tbe 
procedure must aD bo assured uithm re* 
•enable llmJti of expectancy Even after sne 
cessful perfonnance new procedures must 
be conridered expcrinjcDtal uotD long imn 
foOoM up studies Iwe pro%'ed their I’llut 

CONTUCTTNC GOAL! 

flat though there are reivardmg adi'incei, 
some defeating or essentiall) InsowbJe prob- 
lems must be faced. Ordinaril) therapeutic 
goab such as the prolongation of life and 
tbe allexdation of suffering ore adequate 
orlteria and ive need only concern ourselvts 
with boxv best to meet them. Howexer it I* 
often necessary in surgery to make decisions 
wben these two goals are not confiocot at 
oD, but antitbeticS, when tbe goab conflict 
iWth each otber 

If the only known method of alleviating 
pain involves a radical alteration or destroc 
tioD of the posonality is it JostifinWe to act 
to ahevlato it? 

If it b known that death can only be p<^ 
poned in tbe face of unalterable, intractable 
pain, is it Justifiable to act onlv to P®** 
pone it? 

These are among the grai-est dedxions sur 
geons are colled upon to make. They are w* 
properly matters for surgical fudgment so 
much as they are roatten for the Judgment 
of tbe surgeon. Such problems will remain 
in the province of philosophy until better 
toob ore developed— mechanicnl, cberf®* 
or intellectual— with which to sohe them. 
Until then surgeons can on far * 
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loavToinj* of human wlMlmn with whlrfj to 
jcoson ibdr mrpkiil fmlpncnl 

Surgical fmlgmmt li a (lUtilhtIo of plo"*! 
caiciTKrtkmal inlrtlcctiial and nvrral capnd 
tka of the training end experimeo wlilcfi 
hafonnrd and dhdpHnrd tlvcm of an indl 
ddaifi polmtial In grow loam ami ennto 
of the capadt> to appl> known nrlndplc^ 
to new spodfic sltimtlon^ ami of dcrllcntUm 
to the wrlfarr of tin? patimt 

No one can Ia\ cUlm to ntpcrlothTi In 
these tldngi one maj hope to luwr some of 
cadi and In niaJntnln an cffcdhclj pro- 


diicthT lialanco among tlicm If one rccog 
nl/cs with rigormn ItontaU liU mv-n special 
nhllltin and limllatlom if Ihj rcmalm sen- 
sUI^T to llic needs of patients and tlte dc 
mnmis of tin profession l>o ma\ la> some 
claim to partldpatlon In tlm development 
ami iimlerstamling of his own surgical ji'dg 
mml 
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in hyperitdrTfKKianKKsv 829 
9 prpuc iskeratjon. 414 
ia preauj litrwLbocTmpMtk pn 
pvt, *41 

in rtMoawtok artbma, prtnbrau 
ud. 11X1 n3? 

AdiaoRiycia bcmi ofecuaci. 46 
A«uwBi7«o»ji at chm vxB, 391 
ottn 3X3 
TMbixnan 413 
AtUnuothtootM. 2*3 
AdtrAk, iofotaal, 908 
nteaeuieric, 513 687 
n. tpptndiciui. 695 
•rpljc, rep#tni»t, iSU 
ArfetwacwnhoowL. 666 

(arrkml rate, 676 

Aii r m' f t y ^f.nrrta cf abdocoioa] WaH. 
4*3 

of appendix, 69* 
of bladder 171 
of carrtt, 933 
of ccJoa. 710 
of corpus ottri, 939 
of dtjodeiBSJn. 479 
facfctocs 6|0 
of epididTmiA 904 
at crtTihepaifc tJ»k Axa, 7K 
oftaSbtedder 7l4 
of Udnry C*0 
of hnt^ 411 
of orarr prtaarT 
of body sad tsfl, *i6 

of pcDStale. 913 
of rtctttsfi, 729 


if tKsaadi. aornrsl «» 676 

jfMdt.901 

5f tJayroid. jn 3n 


Adenoldertomy fnrhratLim, 235 
poborarrirtii tnaceptibillty siad. 236 
trchnkpto, 236 
Adenoros. botoiihll {426 

b Csshins a sytidroDM. *22 
broodtial. Sm B/mvAju rsMM. 
cfaramop^ul. (423 
cbramoTsttf^ 1425 
ol adma) coitcx, *30 
of bOtaa 7*4 
of broste. 344 
of cokst, 706 
of doodonom. 479 
of bypoptsyKt, 1420 
of Mtea of Lancerham. *16 
of Udtw:r MO 
of Inrtr 793 

of pamesik khi ccDr b pcpdc 
oicefsiion, 414 
of pteutmry 1425 
of tcdum. rtbuon to rectal car 
ciooma. 729 
of Romacb, sloipfe 643 
of tbrrotd. 321 J74 
papdlarr of cdIod. 70* 
pennrcthral. 912 
AdenoTBatcal* of Ml 
pDhwKucry 419 
A(Seno<Bjo*» of «tcr». 963 
Ajiraasa aclarostfig. of brew, 341 
Aikaotooe In adraoUectoojy 234 
ADH, ctcreoon, pcstopcratii^ 126 
AdiasMat. buatiBal obstrankn by 
756 

pertmonti, 505 
ctinfesl pKtart 506 
elUo«7 505 
p«tba4^ 506 
pramaxm. 506 
ueamfead. 506 

A<trnul oortCK. See ako Atrrmi 
ftmati and Ai/nmi 
sasracay 821 

<BOncti bt shock prvresuao, S3 
bcs m ooc* prod uce d by 124 l>9 
fa) adraaocoriKsI vtxi^rry *32 
pos to po s trre tncTctM fa. 124 
bypsrfBOctkm n Oabfa^ lya- 
draow. *23 

byperpfanA See fftpm^rao- 
eorttcam. 

hypcft^tttre ramilar deeaar 
sad, ration. 133 
■I brasxi enmr ucatoieiit. 136 
fa caUboUm, 1)9 
fa fateswfW* shock, 91 
B prosutK eaaoer UrttiBert, 
636 

faaofficstacy *3) 

Qimors. *30 
•dretMkctocBy fai, *33 

clmcflcdna 130 
m Msnal precocity 919 
pathotofy 130 

Adrenal pIsiKis, *20-441 *«« slso 
Adntf^ cartrx tsd -fdrroof 

•te^dls. 

sflst oc ny stopjeai, *20 
anbryoiocr *30 

fsOnjTt. a caase of hypoosira- 
Bds, 149 

poctoperstfas. IS4 
bypertoflctioo fa pepOc Bfctra- 
li^ 614 

Adrenal roedafla. Sm abo AA raol 
corfrr and <44iVMr finrdr, 
sastocBy' 820 


Adrenal metfana. fa nitabrfwn, I« 
nnoon, *3* 

AdrentllTtoffary rtfaiioo in Ct*- 
(Df » fyodrome, 122 
Adranaketoray “Wofajfc. fa ra- 
irmioo of rofirwsttf bm»- 
msxy carefaoeBS, )5l 
m bmst esrefaoms, 364 137 
resuln, 838 

fa bypersdreiwcortkiBi. IT 
fa bypcrtaaUoB, 134 
cfampes fa bw ihc foOoirfap. 
*33 

fa prtAsUic cancer 836 
reauiu, 137 

lobtnCjd fa adrenal cortical hyper 
pfada. 133 

AdrtiMftaiUl tyndroene, *25 
c or ^ gfa tl, 91* 

Cothfa*! tyndrorae and, suud 
tyndrorac, *26 
dapnoafa., ^ 
difftresllal diaanrfas, 127 
ctfalofy 825 
ay a p t o ew . 826 
Acro-otWa. 243 
Acaccfapfaa.2 

AfatmrMtinbclfaaiils, effect os 
vocsd bcaSaa, 3* 

A*c as (actor fa hemw, 520 
Afcd, bom fa, trcstisetd. 196 
Air cokL fflorement, fa eoU fa^oy 
198 

dnft. W 

fatnpcrtuweal. (oOcrsrfa* ttfren’ 
511 

passatea, fc>ni|n toAs fa. 315 
residntl. co^. 40! 
aodks fa eniLocerabrai k^orfai. 
1414 

rrrtOcTVtd, a fatotfapi ofatrvf 
U06. 736 

Aki>ls)l. etJrrt, 167 
fafcctfart fa, tnfcmfaal Munljta. 


1444 

reaufatmo fa peptic oicer 622 
AidcMtntne, mobttaatioo. 125 
poAoperallre faottM at, 134 
AkfaataicsdBB, prfaury 8Zr 
Afauadriao Sehooi 2 
Aifaseniary esaad, 571 751 
dspUexiiooa, 585 
dfasonlA 5*6 
facatwo. 5*6 
lyaptCKta. 3*6 
iraannefrt. 5*7 

maKomatioaa, eoetafaul, 571 

sr* 

Aftakaas, bTP«*lor*«V 

faypokaliernfa, fa patapenUr* pa- 
ikiiei, 14* 

fa pTaaa/y tidcfaarooaoi, 127 

raetaboUc, pcswperatlw 1» 
Aflen I am for oectorioo of radJai or 
ofajff ancry 1346 
AlHs method in tip dldocaooo. 1094 
1094 

Alpha-prodfae 169 
Ataafapaj hydroakJs in p«p4fa tneer 
622 

AfTsoftr ccQ carrfaona. 419 
Ahcnfaa, daaul. rincs*. 2*2 
caretaoeaa, 270 
fav farasfaB by 2*4 
spprr Iractiirta, 276 
Mimayefaii, 5*2 
Aaibolaifan. croidi, 1310 
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Ai^PfudlctiK ddtmrrtW 
»rt>Wf M5 

jifiiKwNh mi JW 
f m tflVTUKf CTrt 
[TtxliT*n*l frttnfrv 69J 
trrttmmt Wft 

n. nwenlKil utptnfflK 936 

«Ui thwx fomtlon, tfcatmoK. 

»kh »mm] pcriionMK ntiimfui. 
M&. f97 

»hV»a (anjTtw md rurtwrt. 
Ucatmetrt. M« 

WI-67f 

•dcTWtrdnmu, 99t 
a nJ no U , 69t 
koikn. 692 

\J6t 

aococvk. 69f 
twnorv 69| 

A(T«dn tmh, tonkm, 900 

rrWWrtnIlM. 903 
AmtaiodACtylnra b ^nd. )23 
Af»c hn ofcl*K. 1430 
Afcii(et) mnk Sn Aort*, ftck. 
offCK*, 1239 
*rrJ”ullc, fr*ctarr3, 227 
Arfoaad In krtr>cn.nU] op^nibov 
1429 

Ana(i) See tKo Eurrwitik 
impuuikm, ranfcruul I34S 
trvel^ 1177 1171 
utiActel, 1321 

ceaftrietbm, ovmiul, I 41 
fsBctloa, proithnK rcpUcRWnt 

mi lin 

fHdM of ckartttt of. 1230 
ArooldOtstTl BUtfomiXKin. 1477 
14«4 

Amtt. csnitac. Sec llfmn •rrrtt 
966 

dfcTOtal (Oigoock, 966 
■mptono, 966 
t mi mtai, 967 

Ancrit] d Bcnei. oU [tcrtiWt. c broruc. 

trertaem, 1554 
Arterial Bcpcitf 1331 
Ancnoackma oOtitcram, 1332 
ArterkodcrcMk ancitT)VBa of tbo- 
rede aorta, 462 

Anertorenon* flatnlae See Furuk, 
mwtHfijow. 

Artery(lea) 1344-1361 
•bdonma] w«n, 476 
l■»■'lli^l mlory m VofbDom i coe- 
irtetnre. 1221 
b na n ctdal, anaucuT 400 
canbac, treat, tramtwaiijoo, 446 
cannd, coamooe. 1^ onfin frtm 
Iraotnlnale artery 436 
oncloadot troo ritbl aortic 
arrh. 436 

eeiabfal, aimiiyann, 1433 
coronary dtaeaae. 460 

torilca] correOaM. 461 
luuotuLiiaie, aberrant, eacpfanteal 
cevaukuoa hy 574 
left common carodd artery orig 
batng from. 436 
Uryc. amnda. 1341 
mammary kepfantatjoa bto myo- 
eantana m coronary artery 
<&etae, 461 

rmcratL lijaoon m coronary ar 
Icr? mmaae. 461 


A«tfy(k\) oUtnicltMV, otfinlc, 

list 

roWnntury anatomy 399 
radial, oethnkm. Alien a (cat In. 
1346 

irlrnk arwwyain,l31 
ubelirlaiu rltht, origin from left 
of totik arch. 436 
ghur occIuUon. Aliena teat m 
1346 

Anhrrtn of foot l"^! 
fryofrnk acme See F}0rtfur*ii^ 
rheoETUtoid of foot 1^1 
tberafty pjatihaoiH and tl30 
tir? 

ta pratihroait 1131 
tuberndotrt. of foot l"^ 
Anlrroitevt m tuherculotiv of elbow 
1146 

of foot and ankle 1145 
ofkrter 1145 
ofaboaUer 1146 
of atnt. 1147 

tnple cn cakancal fractum, 1093 
tn fiitloot 1277 
m pea cavnt 1171 
Arthrocomy m pyartbnwt 1135 
ArtkgUr cartlbgo m Pyartfannn, 
11^9 

Aacim ta tetoraa of omj 969 
AaervA, fantory 4 

Aipbyxa durtn« aonthnia. fatabiJea 
due to. 176 
(moAUtJC 399 

AapiratM, loeat ta pyartluoaia. 1134 
of gxTtroaunlaal cor nenn . poa> 
opentne atelectaaii and, 1 1 6 
tueuan, derret la toteauniJ Ob' 
atrocuon, 750 

AatereofDoui B head njorka. 1402 
Astrocytoma. 1423. 1424. 1425 1443 
Aiyaude. mafttgesietit 469 
AteteeUsh. 396 409 
ca broocbOfmic earcioofna, 4J6 
poMoperatiry ||5 
Alta, dftlocatioo on ash. 1053 
Alrtorenlnculsr comBMais, 442 
aurgkal ucaiiscot 444 
Atmnii, abaeot teptum. 441 442 
cmbryologT 442 
•eptal defecti, 44| 
dmlVilkat 441 
iM talop ru e m aapeeta. 442 
aorpcal treatment 443 
tymptoon, 443 
afetk. 442 

Atroptae, b crutocerebrU InJuiie*. 
1417 

hi peptk aker 622 
mlfau ki (farombocsboQim, 1342 
AlropmizaUoo. ocoahre. poatopera' 
thy atetectatii «wr , i|6 
Audlogrtmi, m measaremenl of 
ihreaboU of iBailsil. 247 
in Meaiere’a dbcaM, 49 
■peeefa, 47 

Andkwciry speech, la Menkre's 
dbeae. 250 
Aner 12 

Anrettnjyfa, See abo rerraryclutes- 
tn aoctorTbea. 927 
in mrpcml htfecusoa, 57 
AmiaiiotempoTal ayad ro iae. 275 
1450 

Aototnfe* Id bama, 195 
Ankronk btorkloi tpeitti tn irre- 
▼ernbk shock jawnlion, » 


Aaertln. 167 

ArgKion fracture of eatenaor tendon 
of IWnera. 998 
AvoNiont tl 

AiDla. ateUMtah of mammary car 
ck iCT na to 3^ 

Astllary ncTT*. injarirt 1436 
Ash, drdoctlioo of atlas on, 1053 
of bsbocc of foot l'*64 
of icT crate of foot 1*64 
Arygos lobe 4W 


Btn>nu sign tn bend bdcrlea 1404 
BaaDary dysemety TO’ 

Bacdhn aatbracb Infection, 44 
Btdlfaa, gram'oegatiTt. In kifectloTi 

45 

tubercle, in tnfectioa.44 
Badtfacht tosk rcactiom of 56 
Bacteria. aniBriotic mb tint. 53 
dragyeabtant redoetJoe la coetrol 
of bospttal Infectkm. 59 60 
escape k] btleuinal obstmclbn. 
731 

groD-posIthrc, k) {afectioot 43 
tn Hk k) choiecyittiK. 771 
role b venDd {ofection. S 
tosina of, in perrloetUt 499 
in woofid faeaiiag. 53 
Bactertil (actor ia dreatatory insa& 
c k pcy 90 

Bacurkpbage typing of Slapbylococ 
cm aaurm, 44 
Bakers cyst 1171 
Baker exthoJoD operadoe. 644 
BaJxDce aab of of foot 1264 
maistcnince. 1,^ 

BalaaMB 994 
EabaPpcrtUib, I'M 
BaOiDCci ti]p3 iQ splerdc ni p oirt , 
•45 

BaBoco motility tot in rtcumot 
nicer 654 

larnpooige m blecdmg esophageal 
varices, 793 

BsB-ralrc prostbab m aortic tmofll- 
ci e uc y 43* 

Bancroft cichnJon operation, 644 
h) peptx uker 646 
B a nd a gin g of ammjtatioo stamp 1323 
Bands. IntrstmaJ obatrtictioa by 736 
peniooeil, 503 
Baob t disease 952 
Bar median. 912 
Barbef-sorgeons, 14 
Barbers, hak grannkna of, 1204 
Barhrtorates, 168 
rliBifli.atJott 169 

Bamn enema m otenc 

Uon. 743 
tn Tobrnhii, 701 
Barter Fordyce, 12 

BaithoOo s glaod, sJaceaa, 927 

cm, 927 
Bartbolkdlit, 973 

Basal c«n cardooma. See Canrineww. 
bmsMi eef 

Baseball finger 1211 
BasophU adenoma, 14,,6 

m Cnifamg*s l y nd j u rne, g22 
BasopUlhm, piOnUry See CusJUng s 
iT"drwKe 

B amfn j ingumal kenuoptesty 544 

Baths, cootrast 1305 
parafUn, 1303 

Bstlle'i sign b bead hikirfct 1406 
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Index 


AatatM, Ludwli'i, 25«. 304 
pwto ra, pftin rdkf ia, 1472 
Pl*ut ViD CC ot, 234 
An|tiv-«r ri»nii ] rfty tD KmJc irrll 
■KiirTfnn, 443 
in itritl Kjxil defects, 443 
m letrmlofy of Fallot, 440 
m ttmmpoaltloa of freat TOKlt, 
446 

a votnoilaj KptaJ defects. 443 
Aayoir ap hy in crmnlocm&raj io- 
jurlo. 1414 

ia H un cr an al tncuiTintL 1434 
m uTtncnnia] tmnoTS. 1421 
Aofioaia, capdary of band, 1242 
trea ttomt , 1243 
eaf ar po u a, of hand. 1242 
tieatDKDt, 1243 
of lipa and BMcth, 263 
tastflc , 664 
rntracraoml. 1433 
of bom, 1170 
of cokn, 701 
of epididytaii, ®04 
of mouth, 264 
of aahrary 2ff7 

AnxiaaartoiDat of coloo, 798 
Aitfla, cercbcQopootme, grm o f i, 
1423 

Anfolation m rmtatmal oba uuc taMi. 
736 

Anhydrue, carbonic, in b ydro e fatorie 
and tecreuen, 609 

Anbydrohydrcayp^uiLUenne In 
CDmorTbea. 9^0 
AnDerdma, 169 
Aiumil bflea. care of, 63 
Ankk, dolocacioas, 1091, 1107 
fncbm, 3076 
abdactim. 1071 
Ktdocun, 1071 
cnaprmKm, 1010 

tobercukaih 1143 
Ankyloth of jinr 213 
false, 243 

A" ^ 'i -*****'^'*^i 12 

Anorcctum, 714-731 
anatomic rrlatkmhlpa, 717 
anatomy 714 
dereJopsDCtUal, 715 
blood vpply 716 
ddlnnam, 713 

hinjuii nato r r dbease, etiaiocy 

718 


f ym ph atfc a, 716 
malformatlorta, 5t9 

flftalae aasocklcd with. 391 
lymptoms, 390 
Irtatmertt, 590 
typo. 590 
uuie Kpply 716 
neuropbyilolofy 714 717 
nrclcal spaces, 717 
teiHJUs drainaje, 716 
Anoatnia to bead inftirlca, 1403 
Aartp, 12 

AoacKi . p<tHc oto “1 
Antibkrtjc-pamlte itbtionihti 54 
Antibiotics. 32 

"^fa’rtro, faettra infinrnctot . 53 
bKtcnal retiiuncc to, 53 
bfoadepectium, Jn 

pfsparalic® to «*« 


r 711 


53 


Antftiiotka, cHITbtloii, 54 

bost-druf refatkMtsbipt and, 35 
bast parasite rcJaUoiiihips and. 53 
immanotof^c rcapoose alteratiots 
by 35 

in accktental wounds. 85 
in appeodefth, 493 
in burm, 39 

In few of ondetermined oricin, 
504 

in infection, SI 
ki fartestaul obstruction. 749 
in vnestktal oenosis or alrcsM, 579 
In IrresRslble shock prerentjcm. 90 
m oateonyelitii. acute bematofe- 
noot, nil 

B puhiuna/y tobercoloeb, 403 
B ainaalth, 129 

m nrcical infcctloni, Impostanct, 
36 

in traomaoc wounds, 39 
mlcrobtal fiora aheraHon by SS 
prophylactic. In abdominal tor 
fery 60 

m cenfioomory ■urirry 60 
in bewl and surgery 59 
B obatetrlc and gyoccoloflc ur 
•cry 60 

tnaorierytn dean flcJdi, eO 
in cargery tnctmtaminaied flddi, 
59 

in tborado HUgny 49 
mdicatiotw, 59 

tberapT comWonl fedlcatioai for 
4| 

prtoapki, 51 
topical. 54 

ctee teaponaa alKTartora by 35 
usak mtetkiu cd. 36 
Aokbonnenic ageois in peptk nicer 
622 

AntsraaiukBta. p ottop erai ire, 1340 
rrcQB theatb bentstoma ami 411 
Antidairem, poalopen ti ie, 140 
Astidtarctk bormoae aaefftBO, poet 
operative, 126 

Antfhinnan globoGn test m acqtdred 
hamotytlc anesua, 150 
Antmucroblsi tgenis. 32 
Aaunicrobtal tberapy Sea Am/^ 
ones. 

AntoepUa, hbtosy 4 
Anttibyrcild drofS h hyperthyTold- 
tn, 319 

Astjffibercaloats dnifs. 403 
Antral Kkf tohibAlan to Bhkkioa of 
gastric aod aecfetloo. 612 
Antral phase of gaMrlc add secretkB, 
610 

Antrectomy m chronic gastric oleer 
633 

in peptK nicer 631 
pbyaJdagK coowderatioss, 643 
MrglctJ comidesaiBns. 643 
with rafotaay B peptio nicer 643 
Amropylonc gtaula. physiology 632 
Aatrotomy to maarOary thais mllam- 
Banoo. 230 

Antnnn, nportaoce of, 610 
Anana, dwrolyte davwtioes b. 134 
to tnioary tract dbeasa, 136 
Anns, he* Ajtml cana f . 

Aorta, areh, aueuiyiua. 462 
ruptiue, 465 
tnnical iraatmast, 463 
symptoms, 463 
typo. 462 


Aorta, afch. anomalies, 435 
doabfe. 435 436 
eaopbageal coouHctioa by 
574 

rtgbl. Ifft ctmmoo carodd anuy 
originating fnn, 436 
wflh ng a racamm a nc rlo mu . 
436 

coarctstlofi, 433 
adult. 433 
aneuryum in, 433 
coOsteral dreoiatioa b, 434 
•tBlogy, 431 
mfsnt^ 433 
morPnirs In, 434 
operatna. todicationt, 435 
postdoctii, 433 
predortU. 433 
symptceus, 434 
treatment, 435 
raBhi. 435 
type*, anatomic. 433 
insnffleiency 457 
aortjc stnodi iwt 455 
dasxt^calioa, 457 
free, 437 

furpcal corTtetra. 459 
CTterto. 457 

rt«iirgtUtloa, 457 See also Aarsa 
MatficwMCT 
•egSaJ defect!, 412 
btsr dance in, 433 
□nuiuv in. 433 
pobnomuy coogCRku to, 433 
oeatment, 433 
steooais. 4V« 

argicaJ eorreeDOD, 
456 


caicaikatM m. 455 
itkfwofca, 4S5 

mnraJ ^t^***** and, lurml eo* 
retftbn, 457 
lorgical csrrectioD. 4S6 
epa Ts. cioacd technique, 457 
lymptOTa, 433 
typea, 454 

ralvolar coagesaal, 454 
forgical corrccuac, 456 
iboraelc, a n eury u m, 462 
raire. anatomy 454 
rairuhtb, rhesanabc, 455 
Aorbe rO^ 457 

AnHnyfphy retrofiade, la acst* 
arch ancurysees, 463 
Ape hand, 1454 
ApiMkla, 222 
Apbask. catatonia and. 1 
)nr>es, 1*02 
to ialurws, 1401 
Aptosa of tend. 1241, 1250 
Apoea, ascnn-ence in anestlw 

A p o u e tu 'cah, planiar 1*61 

L IMO 


a tead to- 


njesetUanc lymphadenltB, H* 

1 nuepierlc adtoha, 617 
•■■tiAWs epgJlofcaa, 315 
>*tiiljcitii, 692 
eote. ksndence. IT 
pej^onhfl fa. gtoerahaed, tresl 


eause, 692 

691 

pictnrm, 693 
ccMilfkatkaa. 694 
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Roocl^) iwU'Ut'c dcix^irt. tlfc7 
MAfcuUf 5« S^^tTiUr txmt 
ct •cct'wy I2r* 
um«w of hand, 1 ** 
rrilciituai. 

«TWtUTt Mil 

tnhcmWHh. Sn Tut><Taihdi of 
bcfm «n 4 /niwft. 
taexn, Hit 

hfn/pv of iDirtvfmctXH orfjrH 
115? 

«hn. U« 

br facknion or drrtcl irtr a ^km. 

iia 1169 
cxriibfktotn. IIU 
da^lVrwIoo. IM** 

BaUpum. tliri. 

»■». iCTitt hetMtotmotn «t«v 
mytljiK, 1117 
tnrt»<a»ik 
of hud. ) U 

of BCMCrWODl ortjJfL IMt. 
116) 

of oto m ofiytn. IKi 1149 
cnvom, \l4t 
ponmy fypcv 216 
rrWTptnt 114t IIM 
Bony proeDincocft. (vrtMeciion dor 
k)i opmUon. 106 

Boot. p»>P«, fa perlphft*! »«cuUf 
dMKt, \m 

Umu I p«U£. fa ehrotbc »<o oin »■ 

mjSk int-f )>4) 

Bofbomni fa farmfaal obitrurtMn, 
7» 

BorrtGi tfaeced tnfecuon, u 
Bonoei, taJWi. 1109 
Boodwooni tffn, 441 
Boofie eufitafal porfontioa «Hh. 
59i 

BoopcMre fa choruaJ berm of 
oopham, 600 

Bo«ci. cm fa tpioil fajtfnci, 1440 
Urre. fahir^ tmdwtn. 510 
oUmtetj uB. 7)2 
pnafl, fnfaiio, treatment SlO 
obalnictfaa. 7^* 

■ KnUmtok, 49) 

•auodt abaenc* tn ntr»-«bdO(B>- 
oal peneuatxin. S07 
a DofTpeactratmx atxlotntoal 
•taodi. 509 

Bradtal anerr aar7 tn Volkntano'i 
comneturt, 1231 
Brachal pfexVL block. 175 
tnjnritt, 14)6 

Bradycintta fa bead fafajy 1)97 
Braid, abacea. Sea tnsnttT^fimi a6- 
acm. 

aneiwtaooa anomabo, 1415 
rocroatop, 1)94 
cofiOHJcni, 1)94 
m head uidmo, 1393 
edesa, zn cnmoccrtbrti a/aritt, 
1)94 

iKXTauon, 1394 

m bead mjunea, 1)9) 

Ba n , bemtaxwo m head aaulei, 
1402 

lyndroota m bead Injuria, ])95 
bnnon, 1423 
mcnlar kajoet. 1433 
Braacfaial cleft Ttnmha, enbr^o- 
loflc denraUem. 292 
BranchiOfenic cmrcwooia, 299 
diasncaift. 300 
treatRMDt 300 


IlraBcWopcnlc o»t«. 29^ See iKo 
AedL *noj*iafkr ItifTml 
Dr4nchJo#eT»fc fhtube 292. See alwi 
S(y 1 aarwwaWft ItlfttL 
Tlaachi of x n ic almitea. 292. See aKo 
Srri 0rtomatttt farenaf 
BreaMfi) 3 fr-JM 
■Incmv 117 
aderwflhrorai, J44 
admonu >46 
adeoomauwh. >41 
auuxnr )2I 

artomalrv de»efa|*n»enul. JW 
rardaoma. See rarri«w*a o/ 
htr* I 

chanfet m ■KmtrusI eyele 3'*9 

))-, ))) 

cyaudcoocatciooma. parfllirr 347 
OMk' dr^CB'e 52^ 1)9 
dnoeden due to abnormal phyai- 
1)9 

dpplitm. ))9 
circmorna and. rtlatioo. >42 

retaoni la. techalque 34) 
CYUk phav 141 
docul papSkanatoaa m. >42 
eudatne pfnte >42 
b>pefpla«tJc choofea, >41 
ptendoncofdaUlc. >44 
modence. >27 >2J >4| 
phe«V >40 
phrm) fladfact >41 
rrebfentiw elanpet 34) 
fTmptotns. 441 
ireiiaen. >4> 
eeJarpeiBea*. nuk. »9 
eaaafaatioa. tactncnKlmn m. 1^ 
technique 'JO 

fts nrero^ /oJV»*top i ntina . »7 
ITbnJBdeTXJrtta. >‘*6. >44 
le aJd eoc e . )U 
foraco bodiet fa. iT7 
hTperplcua. ^taor atn>ical >44 
oeoaaUi. )'f 
prepubenat 13® 
pwdooeopttitk. 444 
h>penfoptr» J)9 
fatraductal papfUoma. >4' 
laMra. nctdeace. >27 
mfUmmatoty })7 
UpocBti. >46 

lump, dotalnaBt abaence breast 
drsplaata ireatmem to. >43 
bmu ifraplaia treatment fa. 
>4) 

Irmpfutka. 1371 
cntanecKii, >29 

Irrlrai— w tiMf y 329 

neoptadoi. bea^ )44 
coanaoo. >43 
pbriWafT >29 
Prop m fc fafeetioaa. »7 
rctaoemL See Afmrerrnas/ 
roesttCDOfiapbT 3)3 
nreoma, 367 
aelf^eumbtatlon, >27 
tecfacdqoe. 313 
sopenatmewT 316 

traaKflKmioaooa, >35 
titaau, »6 
can cer aiwt, 3)7 
tnbemdoao, iM 
tnmoea, biopay eanOTial. >60 
tnallsoaat >46 

Breathfaf, capacity maxannin, 401 
aaereisa fa ilwTaac BirpjcaJ ctm- 
dOloai. 13 4 


Brealhitii. nwxrtb-to-owuth. In arti- 
ficial respirattoit 179 
Drtfiocr uifBOT 964 
DrooibkhwH. t>51 
Orooiwlpbatcln trU fa fkpbc nicer 
hemotTbape 6^ 

BroochVeUsH. 410 
acquired. 410 
bilateral. 412 
c p o f t alt al. 410 

pewoperatKe alelectaiK and, 116 
rMCodo. 411 
rerenfblc. 41) 
type^410 

BrencUofar catrieoma. 419 
Broocboyrfllc carc fa oc ia - See Caref- 
mma, bftMetut g tnhr 
Bronebopraphy fa bronchfactath. 
411 

fa broochotcnic car cfa c ma . 419 
firoochdithlnh, 40S. 414 
BfoochorfaPfal fifTula fa empye ma , 
19 

Broocbo^ccry fa Urujab ote nk. car 
efaoma, 419 

Broncbmli) adeaoma. 421 
carclooid, 4^{ 
cylaxlmsaioua, 4^1 
types. 4 1 
amiomy 39t 
anrrka. axotony 400 
dkcmei, >9*-425 
aUdte lobe, ty p dr oc ac 406 
trios, auloaiy 400 
Bmoie Anoy htedkaJ Cenfay foe 
BKib fa bem i hr*-', IP9 
Grow»S6qiBrd tyndmoe fa falm- 
iploaJ tosaoea. |443 
Bruaea. See CnmsiM 
Brujracr i plaixh. pfayiioloiy 6>. 
B«bo. cbaacrofaal. 90S 974 
BnccopharyDfeaJ faaeia, 302 
Buck I (as^ 19] 

Bucks tradtioQ fa fatertroctaateric 
fiactBiea, 1061 

G®erper-Alle* cxerdset fa perlpberal 
tasodar dhorden, 1)21 
Buerferi oercha fa of cx 

tmartki. 114| 

Bide exterfaelaiica operation b 
pUonsdal doem, 724 
B«fcoca>eTtwtti reflet fa urinary 
tract dliezic. |5I 

BaB and Cofey faftmul bemfaelasty 
544 

Bullae niJu t n u 'ii,-invT« 409 
Bullet wounds, of bead, 1401 
of kiynt and traclra, 10« 
c4 neck. 107 
Bunion. I77t 
etioloiy 1279 
treadoem. 12|0 

Gtudooectamy ReOer fa oaieoaxtfai- 
lii of foot. 129^ 

B pru oneUe. 12*1 
Buna. ir*-197 
anmhrtta fa, 193 
anllbkttjc Ih^py fa. 59 
aotocrafts b, 193 
bfood trans forim^ fa^ 192 
“tdkniaailar irttem fa. 

chmical, of eioplia*ui, 599 
chremai, 19* 
clattffleation, ig) 
cCrtlcal cocfv IC5 
Coruna’s ofcar fai. 1*6 
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BrttmKMrt, 63^ 

B<Q, Jofao, 18 
BclTi ixif7 1448 
Mij WDt 513 69* 

BenutTi fracturt-dAlocttloa of 
tbamb 1000 
Bcfhnr boni acal*. It5 
B«zoui, 627 

n. patxic ca/dDoma. 670 
Blcmifacmle, plnn. ilremiotM ici, 
130 

Bur*! hyperena o tr»cturei, 994 
Bl$d^nr Hcmr J 1 1 
Bifthw meibod la top dnlDctUon, 
lOM 1096 

fiJe, bacterii m, w cbolecyUJta, 771 
chJond* tan ft to. 129 
c ti mpoltloo, 760. 761 
(Toct, aJTola, ccmpronal, 764 
coimoo, apknocm it cbole- 
cyiteciomr fnerigpce of 
ttooa, 790 

Hom m. Set CboU^trhotf 
/ibuu 


snntacptuc, oamoomt. 786 
formttkn tor Ifrer 762 
m perfiooetl ctm; 499 
metabolaDi, (tlklooe formtooe 
tai, 767 


•odkim lotsa n. 129 
asm, sfktooB formnuoa cod, 767 
BQkX7 itraJa, 764 
Btlao' fiMula. pasoperttore, lU 
BUiiuT •ytttrn. 759-799 
Kstroaf 760 
enanu to, 764 

fiiCtry tnct daetM. ftOicom tad, 
reltooalup. 766 
tofectWQ, puJlanf formtum 
tod, 767 

bemttofesoum. ctirotue cycuu 
tod, 771 

tofitamittno, ftncturei to 
712 

bjarr rtnctum doe to, 712 
opcntlOQS a rttoptmf perwret' 
S(T7 

rtrictnrei rfix to mtAtiimBtUot) 
tod totorr 782 
tmnoii, 784 
bentin, 784 
,f,aT7yn^fj 784 

ppf nhm , fonnJitwo by Irrer 762 
BDlrotli. 19 23 TCO 
BinnKb I. fittric /section m gso* 
i-rfMnnn, 672, 673 
(ittroduodenottoniy 6J9 640, 
641 

opwidoo tn fstric etrrtaotn*. 
€71 

in peptic olctr 623 
Billroth 11 operttloo See Omonv 
fepptafUUKT 

BiDPS cxcbiootl. to brest ttason, 
360 

(MtroKopIc, fa fstnc ttropby 


629 

top«ndi.€2l 
to fStnc ukCT €lt 
i— fa tosn ctnaMM. 
tccitilqte, 3*0 

*;edl<, « brtst etnJoonm, 156 

lechfllgue, 356 

paioTdMl, to perVariimii. ^9 

.-tiTif mode, fa fauoLbofttto 
419 


Blopty (ucdoo, hi Obnddi, 944 
srpcti, m bnst cvcfaomi. 359 
hicltiont, 369 
Bhs, tnhsal. cere of. 69 
humto, fnfectfoa. 34 1199 
Bltckter taomtlM, 870 
care a cphtal fai/urtot, 1440 
doene pthi nStd hi. 1473 
ecploruin) to urtoMry t/mct db- 
etie. 862 

emrophy 478 870 
etorlet, 871 

ca ptinc Hb( fneOtra, iQf6 
lyinph vcweli, 1369 
□eck ohtmtcitoa. typs, 913 
neonTteoK, 881 
itrtomttic, 884 
dtofooiB. 186 
tretlmeot. 886 
typo. «6 
*0(000(0010,816 
etoumctertolci, 883 
to ipfatl tboclt. treabseiu. 883 
iBoear 887 
tentoty 887 
cmtotubrted, 884 
obSmctioD. ctioet, 864 
ptm ca artnsy (/met daome, 893 
perfonboo, 171 
tomoti. 878 
danirtetbon. 878 
dhfooto, 879 
ettolo^ 878 
pttboiofy 879 
troiptont, 879 
cntaaatLfTf 


Blood, reptocnarat la ncodi of 
h/ft trte/iei, |344 
tOalr In preopemm routiw *7 
nn^piy local. vDtmd ^alkt sd. 

of tooreemm, 716 
voumd hetltot tad. 37 
btiafm JoPi fa btmm, 193 

to (STroAtodnitl bmarrWy , 
631 

ubrtrkilet radfabom of 1313 
TMcultr lyOeni fa cold tofaTy 2D0 
wseb fa wound $4 

euxoon 1420 
of htnd. 1 41 

volume. Dormttl. tfaock premkn 
tod, 9^ 

whole, tojcctkwi fa fmxra, 994 

Blood tcM photphttse in pnaotc 
ctndnoot, 913 

DIov-bottlea to tfaoemo: mirtkal coo- 
djtkas, 1324 

Bochdabt, foruoes of benh 
through, 362 
trtatmtPt, 366 

Bodily dfpInloB, pj copemm; effect 
00 cooviJscejicc, 150 

Bod 7 (ieal ctrodd. Set CanorW 80 ^ 
fo/rijn. 5« ronrtrw 60dm. 
ateoctnOKfaDUt. toote, ■ Lms 
tokt. 1089 1092 
rtoe, to tabe/tuloBi eemyiKmtk 
1200 

lanpmiun, 191 
wBfht, to stctifaj bydritoD, 127 
la pos-trsaBatto aruhothn. 


wooadt. tnaonenl. 910 
Blast opiO' of tuBf. 381 
Blastoapnck, puliBoaary 4t3 
Blehm, empbytaaiaioua, 409 
Bleedcoi: Set Htmon’boft 
Bhnd rahmbdhaaoo ihenpy defloh 
ihm. 1291 

Blmter pumleoL of fiuvl 1187 
Bloch, 700 

Block anenbeti*, 169 
drus for 170 
type*. 169 

brtchrtl pWin 175 
epidural. 174 
damdvaatafs. 174 
«at™iwp«ljc. to port*l bypemn- 
tooei. 791 

Acid, to f/actiue t/eatineat. 985 
nerre. 169 179 
Q fracture trealmeta, 985 
pendural. |74 
<ltMdvuna«at, 174 

Blood, admlnwraboa fat nonpeot- 
crattot abdetamal nju ic*. 909 
efaemhtry datamtoabon to peri- 
lonitit, 493 

dyaensti, rectut alMih bamaloraa 
tad. 4fl 

Sow Sat CoruiStoN. 
m famia, chemical chtnira m, 187 
n pcmoDCtl crHIy 499 
mertaaed Bow m woaaS hethof, 24 
totravaiKXBi. u aboct treatirKiit, 93 
las doniii operabou, meaxDre 
mem. 106 
eStmatton. 92 
/Tplacrment, T* 
plamta, compoamton. 127 
peesura to bead tojoHs, 1391 
rtfUlaaocL, tWsmgiB oeeroui 
tyttem nd, 1466 


142 

Boeckl Sfaoid pclfaOBsry 4f4 
f p l CT o mef tly av 831 
BoNer trtetton m eafaiiwml InKtuns, 
I0a5 

BdhJer wailtxDi too to fraemrts, 995 
80C of htod. 1116 
Bootd) 978-1181 
■t/pphy to fractnm. 979 
ctJ cin c mia . otWMlK 1167 
ceriei, dnUms. m frtctuitv 995 
cuboid, frteturei, 1083 
cmseifonB, fntetom, 1085 
cyst, beoitn. 1160 
of htod. 1246 
aocurymaJ. 1*^ 
dkonc D bypefpuitliynwltai. 
324 

fiast cell mnor 1162 
infB, tuiomeoout, 995 
dual. 995 


to famoral neck fists e*. 1063 
tn /ractars, 994 995 
nj oateomjefam, 1127 
tokr 994 995 
nitramcduDaiy 99^ 
cslaj mararva, 994 995 
oataopenocteal, 995 
flidtot, 995 
to Mw 284 

(raaiLlceiaUoim Itiiooi 1166 
faathne of 40 
fa cold tojnry 201 
tofectsev want tod cfawi. 1 1 "* 


OM. 1001 
(hsiocattoa. 1006 

of mamitar)' earcaom* 

to. 350 



irthwtM. turWiKwy Up- 

■ rtXomy In, 67^ 
limly hhiorr ri fcW 
(si^rk uicCT ind, reUlfoti, 620 
IncWcnce M3 663 

■ pc, 667 661 
m, M7 661 

kc»lloo Id TtUiioo t« "Jirttnl 
noe fn tot*] pwrKtowy 674 

674 

mudDoov 444 
uivfnJ nte. £74 
orfT»Mlty *71 
opcnttoB. 671 
morulMjr 673 
p«IliatKc tmism, 673 
(MtbolofT 667 
pTcnmofi, 669 
Hrrm} ntn, 676 
fuircctcd, In pcfik uicw ivril- 
c«l tmdann, 6^ 
jympfoaw, 661 
mUot, 669 
Ucalfflcnl mobv 676 
ttstrk BkcT 636 
w qIctt 617 6tl 

to ndkim m^uriei, 206 
kT*d>:LUni, IIP 
tmiami, 1133 
of ibdonfasa] uatl, 413 
■npfaoUtkm, 444 
of Kjmttl eortfi, •ooe«fc>orln*. 
131 

of of Vuer 746,411 

of bUdder ptp(Ibr 7 479 
•quaaoa 8^ 
of booe aeUMtic, 1167 
efbretn. iti M 
■ctde. 347 

uilUt7 (onctmit. 330 
Iwtl*, 334 

btoloffc predrtci igt nl uu . 331 
biop«i' B. tocteiom l (ccluitqTM, 
360 

tarsksL 339 
incUcu, 360 
ceO typo 347 

dtak-ml In oOfilkia, bttkl. 333 
clinic*! tnbcrntory procrtofo 
.V337 

cboml-pnlbofoflic coi rc kU on. 
346 

comedo, 347 

datHbution tn breau, 349 
ductal, 346 

dyipluks of bract and, reta- 
oon, 341 

ctKilotk facton. 346 
pradlDS, 344 

srmtli. local, crof utl oo, 349 
pcttCToa, 344 

B t acta n op, trataMsrt. 361 
ktmcle, 366 

In p ta nMOL y treatmenl, 362 
■lOdfnca, 317 32S 
■rfkBa na tofy 347 
bwpoabday 359 
fawpcfabi* ajtiflCB] mto^Adac 
arfuc iiun . 363 
bonneoe trratmciM, 363 
Btanajtimt, ^63 
iXmid wnainlkin abetwlooi 
la.343 

fatCTDal mraraar y "^*nai i« 
3» 

(obuicr 344 

dtactcctooiy la, ndval, 360 


Carcitxmu of bfri'i matlcdomy 
hk radical, poMopcHlKe 
can 161 

riKtlatlon ibcrapy foUowim:. 
361 

routine pTHtope r a t ht roeol 
fcwdhenpy te, 3<4 
tlmrlc tnicmiae loewipcwv 
ihmpy In. 354 
McWWrttr technlqtK (n. 338 
mcduHary 347 
nctacia^ dHtant, 350 
pctlrrm, >41 
rtflonal. 330 
pinctm, 344 

aobarrolar lymphatic 330 
ncnfle Umy ^ 356 
(rclaaiTiie 336 
of Kbiar orl^o, 34% 
opemWlfty 33f 
^pet type 347 

pfanlcal eaahictlon of pclkra 
137 

primary tizc atllUry mcta^utJi 
and, reUUoo. 332 
prycfaolotic crahaiioii of pa- 
tirm. 337 

radtofiapU: atodn, 356 
a c h f b u o a . 347 
«u*n, 33X 334 
elloictl. 354 
toc il ca c c 352 
palhotepic. 334 
traonu cad, 337 
iriauiKUt, adrvpal corla la, 436 
admaketomy K 137 
r«wltv434 

conikMr aevtau b. 136 
“cofirfrf * renla, 363 
Cod rmhi, 363 
io Ca^tioo. 362 
In prepsancT 363 
methoda. 357 
paKmfra 362 
retufti, 366 

mdraied, nararal htaory 351 
333 

ofccTTii,933 
bieedlfit fa, 933 
cfanlhcatioa. 934 
cooifot. 93J 
cUapno^ 936 
dticWpe fa, P9 
factor* fa. prvdlipoifap, 934 
934 

hinolopic chaitpn, 934 
inckJcace. 933 
BKUftack. 934 

f’apcoicolaou lechnfaoe fa, 936 

pmo mi rg 934 
tractne ttt , 93^ 

■doanMUi ccO. 934 933 
•ymptocrutoiocy 933 
bcatmcBt, 936 
of check. 270 
of cQfan, '*04 

adenocoatcRi* polypa and, rda- 
lioo. 706 

biood-bonic mcuataMi, 710 
coBoid, 710 
djt*Doak,709 

direct deagrramaHoc of r»ru-,-T 
celb fa. 710 
epidermoid. 710 
ctfaJopy 709 
foDoum* OeoHomy 704 
kridcBea, ?o* 


Cafxfnoma of cokm, htiramural ex 
lemlDji; 710 
localfaD.710 

Jymphjlid mrfcuawn, 710 
■lultlpUcHy of 710 

ytrad. 710 

uifpery bKtorfcal atpcclv 700 
turgical exlfrpsUon, 711 
rrwltv 713 
lymplowa, 709 
w. rfirertJcufliK 703 
of co oim oc bfte duct Tth, 91% 
of cerptn irteil, dnpncnh 9>9 
drvbnrpe K 9^ 
hKlopatboioipic chanpes 939 
fneldCTKe.93# 

*ufTi»»l me*. 9*0 
lymptorm, 934 
M finmcnl 959 
of cyttfc (k»ct 716 
of cKiphopm. £02 
chapimH, 602 
aurpical irratmenl, 603 
rnslu, 604 

ofaicnul auditory canal. 231 
of ftOppUn tube^ dkebarpe bi, 

9*'9 

of frmale pentuJfa, 9'*9 
of paQbibdder 744 
dtagamii. 744 
fncidence 714 746 
lymptoroi, 744 
treatmeni; 715 
of haod. 1^2 
etfafapk facten ]23«. 
facUnxt 1232 
of ^ 270. 244 
nrmmio, 244 
of kfalaey 440 

dfapsoUt, no 

embrypoai. 410 
pathoiopy 440 
profjxwa. Ill 
lymptonta. 440 
treatmein. ttl 
of bryirc, 313 
of basal cell. 267 
“fieJd-nre -67 
taraxhe, -67 

of mcltlmuk orlffa, 267 
raised. ”*67 
type*, 267 
baaotqaarDous, 261 
aquamoD* cell. 267 M 
iraimeot -64 
of river 796 
mctattatlc, 796 
prfcnary 796 

of lyinphatic tjatera, 134* 

Tt. HodpUn’i diteaue. 1347 

1344 

of mklcD* car 231 
of OQM, 238 
of ovary 969 
faxcidciiec. 969 
tttWattatlc, 971 
primary cyclic. 970 
tymptorn*. 969 
type*. 969 
of panciea*. lU 
DCawperattve, |14 
opanitten. reanlti, 8|4 
treatment 413 
vs.hepailih.4ll 
of F'ncrcaiic body il5 
of pancieatle bead, 411 
of pancraatk: tad, 4LS 
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Bora, dernuL See Bunu trc 
outdid ftr ** 

•iepth, 183 
dreninfi, 193 
estdocrtot chan^n in, 1 16 
extent, 1*4 
eixlmatioR. ItS 
fim-aid creacoMiu. 193 
&m deuee, 1*3 

clmnl cDttrM, ISS 
fUcoe. of face 196 
Ruh. 183 
Box! m, 186 

faS litkfcfim. See Bums, third d 


Itfiromteilini} tract c hm* n m, 

1»6 

henntntope dtumyt <a, 187 
bomofrafu in. 195 
to conrcktcTDce, aadocnoe and 
coetabdUc featum of, 133 
fa eWcrty 196 
fa tafano, 196 
tofecUon* to, 117 192 
IriQpb veaad tajortei is. 1373 
Barcouca m. 193 
Butnuoo m. 191 
ofejrbal! 223 
cj eralid. 2lt 
offaca, 196 
tracbtotoaty m. 193 
tj( haul. 196 1220 
tbmiva, 1213 
of pcrsHom, 197 
ptiW clnc^jaw See Bums, mc 
oMd ietrft 

rtdutocn Sea RmdmKm Mncm. 
roptratoa tract chaapii 1 16 
•can, m cantaoau of hand, 1233 
Mcond decree, 183 
elmtnf <xiune, 183 
of band, 1233 
trettmetn, late, 194 
ahixk. 188 

Sok] reoutrenMOU m. ecuma' 
ikw, 189 
trcaoneat. 1*8 

fadiaUoci, Bnwke Arm; Modi' 
cal Ceoer formula m. 
119 

Eraa fomala m. 1 89 
■tin (TafUDi 1 b, 195 
foperifclal. 183 
pxTbal thxtnfa^ 1*3 
ueanwHU, hitt, 194 
toriMxt, patbok)^ cbanaaa 1*3 
iTitank: ahemloei foZkrwmf. 1*6 

(eUSEs in. 192 
tWrd dejree, 183 

dtokal coune, 115 

of hand. 1220 

tmCsMt. e xpqama metbod, 193 
Wtlal. m 
latex 194 
special. 196 

tr^a chan*** fa, 1*7 

Titaxatoa te- 191 

wbote iftfatoeM. txoaoncot. Us*. 
IH 195 

Ban*(e) **2* ..ia 

cteffl:dcpoatefa.niO 
iiietsa , manaittatM. 1110 
enJaxieioenta. HI® 
fa fool, 1109 

tetotkio. 1109 ■ 

pyote^ 

of foot, fafecaloa. 1293 


Barta(e) pbarmieal. 232 
radkl 1191 1192 
to faiynTDOTila, traatmaro, 1196 
utsma to, 1309 
QibercukaJs, 1147 
ffimort, 1109 1171 
olrtar tl9t 1192 
to teacaynonrsa, tmtioeas, 1196 
BmHJi, bydroconoM in, 1110 
•oppemtlw. 1 109 

Pc tia abote dalocatkn of 1219 
Bi'-paas, canboTMibocrary Sea Car 
dsopuimoamry hr furs and Cirtnt- 
know xnacorpottaL 


CarrKiKX aoduua bratoate fa cxanio- 
cerebraJ mfotfa*, 1417 
CakaxHonanratar Ugaioem. 1261 
CakaneoTalfua, coDtndul, 1270 
Cafcaora. fracnim. 10*2 
Cakiflcacjoo to aoruc suncaa. 433 
taltoladdfr fa cbrocic cbodc 
CT*tftfa,773 

Cakinra. caxtoMute. m t«nvJw<rfCT fa 
chxoide cbolecyattoa, 773 
cn pepuc nicer 622 
depoaliioo » fractuxea, 990 
depcaxti m totme, 1 1 10 
meialxdacR. paxaUryroMi boroau 
ffl, 323 

•ourcc. local, ra fraemn heatot*. 
993 

Cafanbitfl) fonaaiion. *71 

*72 

paiKmUe, *0* 
prostata: 919 
reaal, recwteoca. *77 
treactaesi. *76 
Hltrary tynerD, 286 
Rst'bom, trcatmeia. *76 
ttremal, tmuoenl. 875 
urethral, treatment. 873 
cr c tta fy 871 
cloaca] *74 

coOMd'cryctidkMd asbalaocs 
and. *72 

eofSoal efiocta m, *73 
cTMceotxatkn of aokttea asd, 172 
riaiTKttb. *74 
doaohmoo. >77 
eprthrfni rhanpo and, *72 
eUotoCK atudy *73 
foteiXB body and. *72 
nfectroa and. *73 
x a or fl e loratatloo aod. *72 
oktaa, *71 
peophyUxn, *77 
•cnneoce, *77 
pntpfiylaM. *71 *77 
•Use and, *73 
nbeprUa^ial sijarj and. 871 
ircauaeul. 873 
ra. eppaodKitas. 694 
reaacal, QeaQMU. *73 
CaUwed-Loc p wc e dma to taiatlkty 
amusftza, 231 

Calf muaclea, pataiyta, foot defor 
rrmof to. 121* 

Calloato e* . plantar 12*2 
CaOtn foriBBlion. 40 

ja fractom. 990. 991 
Cafanc (eats fa Uctocre a dnease, 250 
Calon«(t) Kttake, la anabatic phaaa 
of coBratesccaee. 146 
pott'Uaamatlc 142 


Caxtal, anaL See Ami eami 
Cancar See Carcimm*. 

Candida atbicaua to Omsh. 92% 
Canker kwc. 256 
CaruraUtioR. eenoui, Cechatose, 63 
CapflUnea, lympturtic. istakrey J362 
CapOlaTy ctfcnlatfac, GcHto*. rtK 
lira hypere m ia fa, 1543 
CaprteStHB, fractcm. 1029 
CatKuk. totot, hand oxaion ts^tfas 
from, 1231 

CapanUtb, adbohe, ooetubcmikaa, 
(ubercDlosh of sbooldcr and. 1146 
CartpohydnUe, abaorptfan, aiuiakaa 
foOotnnf pKtrecfamy 626 
baUaet la poaopenrtfva patient, 
124 

metaboUsm, Brer tod, 7C 
Catboo dioxide, excew, prrretnioa 
dufto* opencktt. 107 
cestioc, dotenstoatioa, 40) 
Caitxjok a(^ coocemracioB, 1 30 
CartMtuc anhydrtse fa bydrocfaorfc 
•cU K cr e tJ^ 609 
Carbcncfe of baxal. 11*7 
CarrttKMdi, maliptartt, of cofao. TOO, 
710 

of appeodfcu 698 
of coioo. 79* 
of RaaB totcftfae, 690 
Carcfaona, •deaocyatJc basal cefi.e< 
scalp 213 
ttraolar 270 
iins famioo br 2*4 
•lecoiar ceO. 419 
799 


daptcfakXO 
Utatssott, 30D 
broothfafar 419 
414 


418 

ampfatbc, 419 
brontfacdar 419 
eaUnlax type, eltaical «wr« 
and, 419 

ogarette Hsottn* aod, telalfaO' 
afap, 4)3 
daatdlcatioa. 411 
dUfnoda. 419 
epadexmoJd, 41* 
etioJofy 415 . 

> cootnlattxaJ sWe. 


420 
addmea.414 
feoperabllity afana, 420 
ocfafa, mulijceomc. 4)9 
patholoty 411 
phydcal flnrinna, 416 
roeni*cnolo*»c djats ntk , 416 
aquamoui, 41* 
sjwptoeai, 415 
tfeaimeBt, 4^1 
teaoia, 421 

n. tdxroaie if T w radrt poesaJO- 
nfas. 408 
bnceal, >70 

cfamoay^vMpa 897 , 

deads to U.S. xelaifaQ » «« 
daatln, 667 

epiimBoid, of naaoptane^ 
o£ itin of abdceofaal 
laatrfc, 666 667 . 

cJaasiflcaUMi. pashciope, 
dcalfa due to, 667 676 
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Chfldim. TOpr»cnndyl4f hummJ 
rrwrlum in, 103} 

C1i l < afl cy-y>wf'^ t»B«T W1 
CWntriW Xltrn*. X 
Oklgrts^tVolcol, In (HlrtJCDytTHit, 
*cwe hett>«tc)*motfi 111! 
in forficai inTrctiocrV 51 
WiJc rwctkim. 5* 

CWofWf ncUiHK 152 
balsnce ki 
124. IH 

cobilL tn nntins p«iiKn iJ- 
tmiiom, 1305 

In fasntmmlnal dhdnrf«. «l3- 
DUlJoc. 147 
Imui, in bSf 129 
in f»Ufotnlc«iMJ ftoiii* lit 
129 

in pancTtHic Met. 1"^ 
BxUbotKm, po« irwmuilJc, 142 
CWoftrfcrm. IW 
b«t«y 11 

CUofcm*, M65 IJM 
CWofCTTOCtintf 171 
CUocptwiiAiioe In iibock pftvtn 
lio»u9l 

CtJartrtTwrycliae Set iho Trfrme} 
dint*. 

In (orilcal Infectloci*, 57 
Cbnbac&h, TM 

ChnWniettotvy cofflbtaed wah 
cotBtnoa docl oplonuVxi, vd. 
dense of cfan^doctotnMwk, 
7W 

ts teote e b oifCT W tK 7T7 
b clvonk etoltertUili 77) 
ndlaL u pONwtkr ardnerw. 
Its 

OekernHit, teoie, 770 T74 


oficnlte ehoict of 777 
fnodBtiKm, npertmcnul. 77( 
ueiooecrt, 776 
n. appfndicHh, 695 
dHTwifc, 769 
iMctcm b bde ki, 771 
c»lcS)c*tkn ot pDblnSdct b. 
773 

cbnolcsl trriatioo ud. 775 
cho to terorii end. 772 
dbtBou 770 
dOTemitbl tCicoob, 773 
bematofenoo* bdkiy tnel ie- 
fecdoo ukl, 771 
brill op* of plfbbddef fn, 773 
tnfcctwo fa, rote ot 771 
trmsVnnc ifKC&d o( sslefakm fa, 
T72 

metibolic diMurtMince) fa. rofa. 
T72 

ntOk of oJefam faflbfadder tnd. 


ptihotcana, 770 
ey mi tom* . 769 
trtttnjttH, 773 

CbofacTWo*rtpbr fa dMeerrtltfa 
770 

fa pTlifnoei, 769 
Cho fag y tJ Qtfnfa, 7Q 
Cbol*i3ilo«o«Dy fa fcnite cbofacr*- 
tdk. fadfaailani, 777 
^^2iofaty>d»kfascaun7 n ofactn^ 
tbe iwadic*, 113 

Chofatfachfjbhkifa. 766, 771. S« 
al)0 OJhtomn. 
taObfadder dbem tod, 77B 


OMedncbothhladv nfluonn and 
TT* 

karidenct T» 

il cbofarfMecionir enrabintd 
wlih common duct rsptora 
IkM. 110 

ntfjfcil rmoni. TN 
CSokdocboioiBr cowWot d with 
ebokeyoeetoroy tncUroce trf 
cbofadocbolKh^K. 7SQ 
tn KOtc ctookcyuliK 777 
Choltdoebut, csrdnoraa. 7t6 
Ctoklhtmh. Set GaflnMrs. 
CbokMtafafm, 3425 
Oralnualorh bi tbntafc Mki* nrdfa, 
146 

OnfaMctol (ncteboUHn. cbronlc 
cbolccyniUt and. TP 
fiShMnn and. 767 
CbotettTosh fa ebrade c hok v yv 
tiiKin 

CbaodrobUuoena, bentfo. 1153 
matifiEain, 1135 
CTuodroou, 1131 
of cbeu wan. 396 
Ouodromalacfa palelfac. I0t9 
CTKnd/omatmh of fahu itbotIuo 
U71 

Cboadrotareold fibroma. 1133 
ChoddnXBTxoiarcoma. merUaflls) 
371. 3*0 
prtroary 1135 
Oiaodtoaa re ooa. 1134 
offaw 2»4 
aecoadcry 1)35 
Cbordec. 19) 

Cbordnma, b<K« farofi wmui fa. 1170 
Cbo nto aBiy anterolitcnt 1469 
fa efarode oMieraiht arttrial die* 
enr 1353 

CborfatpUiefiOQM of unit. 9ol 
Choraiil,taiBrk»ta2n 
pfaxut, papfflomai. )4}4 
Chfota afl lao m a. Set rtrorfaw>*o- 
rruML 

QumooplLlI adcooma. 14*5 
Cbrooi^phobe adcnoM 3425 
Ckrcmaik in neurooinicnlaj dbor 
deo. 1302 

(Otf fa perfaberal aartc fafarkt, 
1457 

Cbrla iboraa. 1373 
Ckatiicial Ftenoab of biyin, 31 

CIprcfv amc^kit. and tuof cuctr 
retatkKBldp 4)3 
pa ai opo aU ra aultclatk and, 
)ft 

Clrele of 'WBUi, mmysBa, 1433 
Ctmdatfan. catnOary rew 

tht h y pe iaab it, 3J43 
coHaunii. fa coaittadon of aoru, 
434 

kfiUj imoA 1343 
dunbutioa of, ovTfn cocatunip- 
tfen tad. 99 

eiiraowpoTeal. 427 8« alto C«- 

dt^rtdmomrf bf-pnt. 
cardiac arrcai indactloti fa, 429 
co m p hcad Qoa fonoarfag, 428 
hepfiniarioo fa. 42J 
bypfabermla and. 43(3 
fa aortic areb ana ui ytaa. 464 
fa aortic tnudOcfaixy 459 
fa aortic (cpul defeeft. 435 
fa ertat roaef traiapo thfao. 447 
partial. 429 

Tentrkular fibriOaiton fa, 429 


ClrcuUtJo*i imuffkicticy bactertal 
fador in, W 

twUocc bttaeto woticftot mv 
UrUl tod t*%odcpfr*wf »*« 
rial tnd 90 

ifrcrmlWc ihock folfawini. 8* 
of extremity brcrettb*. tr^ooal 
tyraptibctic dewTralfan fa. 1547 
rtrptffrt* to M 

rcrmal, fa cororury artery dh 
ftV. 461 

riaOn, k> fracturt tKaUm. 993 
Cb7bo\K pUttooet and. 766 
fa portal hypenemkav 790 
portaL effect on wound heaTtni:. 39 
»t n<rabepatlc Mock. 792 
CfnoMt krtracranlal. U3S 
Catena chyQ, anaforev 1564 
Oandfaslloc, knerfollletn, 1544 
CJarldc fractofet. 1045 
fint aid. 913 
darti*. of toet. 12*3 
Clawfoot. 1277 

Orfl, brancUal, anomaUct, embry 
otoflc detfaaiton. 293 
aine, 11 

Ooqort. tipotna Uwory Sit 4$! 
Cicauldta fa voundt, 54 45 
toilpnicv 44 

Doturr debytd. of cootamfaatcd 
aooHK )]3 
ikfa. ma w* b it for 113 
CkAltsg grc cb a al wa fa wound beak 
fai.24 

Cfabfcxrt. congnttat. 1266 
ireaJArtA 1*61 

Coarobtioa. abeonnahbet. rcetu 
tbeatb btaawma 481 
DCCTcnh. of Buacie fa «W fajety 

Coal tpoo fa irradlaiioti car dnc aaa. 
1354 

CoarctatiOD of aorta. See Aom, fjv 
mreWkm. 

Cobah. chloride test fa eacaifag pw 
ten aherarioM. 1303 
mSaOcm fa cerrieal cancer 957 
ndiotctht, fa Hadder tsmort, *M 
Cocafae hkuny 12 
CocddMdoe&ycoah, polmottaiy 413 
CcctydyBia, 1061 
Cocej^ fracturei. 1060 
Codeloa. 169 
Coekn 472. 484 

Coffee. letWelion tn peptic tricer 622 
Coin kiteca fa brow hogai io card- 
ncicna, 416 

COtd. aoicepdb&iy to 198 
Cob abaceta, 1139 
treaUDeot, 1140 
Cold fletert, baredhary 1350 
Cold fafary blood raacular mutn 
fa. 200 
bope la, 201 
cartdaj* fa. 301 
cfasScatloa, 199 
degTTo, 299 
frnattgtype. J99 
tecal. ICI-'IM 

predefaoafaf faeton fa, 198 

nu iade Jz^ 301 
oem dane fa. 201 
noofnedfag type, 199 
palhoiotr 199 
ridal fadrtetKe. 199 
rigBt, 202 
tUn fa. 30] 
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CaroDooM, o( p^noMml tirmtev 231 
carjicaj trutmem, cxmtnJo- 
dicalknis, 240 
erf petm, #93 

of paritonemn, metasde, 51 
of phuTUx, 233 
of pTOCale, 913 
bari*n pfottatjc bypwpUsa and, 
913 

dffTcmitial dtaxnosii, 914 
pmaXtlfim and. 913 
lymp loc n , 913 
treatment, 914 
adroui conn in, 136 
adreDaketomj #36 
reauhi, 137 

coTtiiooe acetate m, 836 
erf rectmn, 729 
ajuular 730 
dajooak, 729 

cxtitpalko, hktorical atp eeft, 
700 

palBatfre treatment, 730 
patbotoxy 729 
lymptcans, 729 
treatmem, 730 

of talfrary xlaad, iav in y ai ion Iry 
2«4 

of acalp basal ccH, 213 
aqoamoui ceQ, 213 
of aemmal vesiciet, 916 
of sUa of abdoramal wall, 4#3 
of tcBta, 901 

of tfayroid. attfUimaKa, ertcapat- 
kted. 321 322 
iroaOMBt, 322 
dftfk’ a iKw . 321 
la cbtldm foaowtoi radMOoe 
uaa n a ent of Orerea dhcaae, 
319 320 

OMduOary 321 322 
tnaCsezu, 322 
oonpapQlary 321 322 
papklary 321 
treatzBcot, 322 
treatment, 322 
aadlTamtttaled, 321 322 
treatment, 322 
of uofoe, 271 

of trachea, aquamoui cell, 314 
of BTttlrra, inde, #93 
■qaamota cep, (7# 
treatment, #T# 
of Tuha, 975 

IcntoplaUa of roha and, rtla- 
tJOO, 976 
radiatioii. 1232 
treatmewl, 1233 
atapJei. ttttrtc, 666 
jBTTiral rate, 676 
rectal, 729 
T ttiuco pa. 270 

C^rcimn*****. perftoaeal, 710 
Ctnbac ^anth, pbyriofcjxr 6n 
Q,f(Qopalmoear7 bf^wa, 4T7 bee 
mbo CKwktacta, rjtr^earfo- 
reaL 

tn eardac tnmon, 467 
in pulnwac eeooda, 439 
b Hbwortic ctenoek, 436 


effhk and, manna*, 777 
C^gromla r ayite m fc twns, 
-mb*** damie* to, 1 « 

Ctito riesa, 1139 
of ibucddrf 1143 


Canrtld artery common, kfi. orffio 
from tonomisate ar 
leiy 436 

inm rigia aortic arch, 
436 

Carotid body tunton. 298 
dtoteal fannrea, 29# 
daxootii, 299 
eznbotrfodc derfradon, 291 
patbotofy 29# 
treatment. '*99 

CarcaU cavenoua flatula, 1435 
Carotid abealh, 306 
(afection, 306 

Carotid rinm lyiklrome, 1466 
Carpal tnnoel. metban nerre com- 
prcaam tn. 143# 

Cart, tuntoal dreaairif. atandard 
ctiolptneDt for 71 

Cartilape(a) artlcDlar fai pyarthro- 
ab. 1129 
bealinf of 40 
m cold toiory 202 
^^■rminrmr [nctum. 1089 1090 
mocofd cyia, 1089 
Cart, hanctot. In laanenl abaft frac 
mrea, 1037 

Ceatratara m carcfitoaia of prcataie, 
914 

Catabolom, 139 

endoermotofy m, 139 
CataKnb auiea m bead ajom, 
1402 

CatbeWtBtloe, eardiac. See littrt 
CKArrrrtenoM. 
end o b r ooc h tal, |66 
tn r**«t< tftinhyie #62 
In uifi^ tract dinM, #62 
Cauda ecpite tojoy 1439 
CcodaJ ta ratl i fda . 174 
CMiaalxaa. 1432. 1466 
Cameraaooa lo chrook ttkioetrri- 
cfta.926 
Carerooanja. 894 
Cecoeicany fadnonca] especta, 700 
m caremoma of cofoo. 712. 713 
m artcttBMl ohatractloa. 751 
Cecmn, lympb > Mali . 136# 

CelkKomy ideal. 3^3 
CeOa. cfak.f, pbytialocr 631 
tateramial. of LeydiC, 877 
parietal, 608 
pfaruoloxy 631 

Cellular Klnett. bypooalramla a> 
DaiufestatMO of 130 
CeOulfta, aorta, foflowtog Uwombo- 
ptiiebttk. 133# 
fadal, 233 

of penarucolar aofi tiMDca n, 
pyanhroala. 1132 

ortaial, a* ccaapUcabaa of ilma- 
tlK 229 

paat-tramnaUc. of breaat, 336 
ra. aettte bantalofeacus cateomy- 
eUa. 1117 
Cebot, • 

Cepfaalbemctoma, 214 I4M 
Capbabe pbaaa. of d limtkai , 632 
of fBsme add aecrettoo, 610 
CcrebeQopootina astla, tmoort, 1423 
Cerebalknii. 1419-1439 
atacef, 1432 
tumoia, 1424 

(lllcretnl arteries, eneuryama, 1433 
Cerebral bc mk pbaei -i ca ny to focal 
cpStrar 3d3# 

CoeW berabpbo*. twws, 1423 


Cerebrftk, 1413 

Cerebro ap toal OoJd, aecumutoltora, 
■obdoral, 1411 
IrastTnenj, Uli 

dJrtftloQ to bydrocepbatoi, 14#4 
to ceietrrorpiaa] to- 
tones, 1403 
In bead tetortoi. 1403 
fa fmracratriaJ turoora, 1426 
fa intnapfaal tinnoci. 1443 
Cerabtoajrfaal totoriet, cerebrospfeal 
floid flndto#! Id, 14^ 

C erduum 1419-1439 
a ba c m , n ubdural 
1433 

Cerrical abscem, 300 
Cendcal cord, fafaries, 1439 
Cerrical faada, anatomy 301 
Cerrical (ludi, to Uo. 

ail mfecdoo. 233 
tubCTcntoof, I3#4 
Cerrical toftcta», deep, 300 
ezkrfoxy 300 
Cervtoal nb, 1431 

Cerrical qifae, fracOnes and dalo 
cationa, 1031 
Cerrical tracboB. 1314 
Cerrtt, ampotauoa, to ebroixb eodo- 
carriciii, 926 

cancer See Coy lap am o/ cams, 
dilattoo. fa dynsenerTbea, 9P 
lymph maela, 1369 
aabothJan cyn of, 925 
fincturt, to chntok eodocerridiji, 
925 

a»in. whed. 1311 1319 
ChaiTifimwrTa, Loeaa, 3 
ntanc ra n fcaato. 974 
CbaacToU to fanait, 974 
Cb a nc T oJ daJ bubo, 908, 974 
Cbaraba. 2 
Cbutd. 779 
Cbeek. canaDoma. 270 
CSKitotlL 256 

CbemJcaj buna of eaopbaxns, 599 
Chrmlral nraaiiaa. chrome cbofa- 
erftltk tad, 773 
to carctoacoa of band, 1233 
Cbemodectceaa, of carotid body Sae 
C^roftd body nomcn. 
of middle car 231 
Chemotherapy fa i nt g taia J rteooalf 
or alreiit, 579 

to pnlmocary 403 

to Twlkai maMactomy 361 
n atousftii, 229 
Cheaddaa. Wdbam. 4, 16 
Cheat See also Tbortx. 

“flail,” 315 
fauna, 3«8 

tnrxkal dresatots for 73 74 
wait mmaUe, 383 
Cheyne-Stotes resplratiom to bead 
totorlaa, 1398 

Cban'i dactaa to portal b7T'*rien' 
aka. 791 

rTJi.f fi4k p toy sfe kny 631 
CMklren, acme hetnetofenota estack 
myefaii to. 114 
ampotatkaa to. 11#0 
frKturci of radhn and atoi ta, 
1017 

Orara d^*****' a. radMitoa treat 
mem and, 319 

toitrtl haanieral ceodyto to, trae 
two, 1030 
pykrtbrea a, 1131 



Indkx 


CrmnloctftbfiJ bjurirv cl*WIVaiion, 
1J« 

dkrksl MnWcOiiiocn, 13W 
clmictt-ptttw*c»ic cwrtUlkra 
ta, 1406 

cot wcWjw w. 'Uto of lad »1 
tfTitJooJ fn. nw 
<]Up>oulc tU* b mtuccmcnt. 
1411 

dlzTiiWM In, 1400 
tmSMtK fe, tVW 
WccUoo hv 1412 
kotracriaUI hnsoTTbatc tn, 
140« 

lwnb*j- ponrtor* hi, 1403 
nnuBnnm. d^tfoonh; this la, 
1413 

mcchatthtn, 13^1 
ooirotovK manifoUllom, 1401 
Ofcnllon in, fniksMoA 141S 
maufflociu. 14)1 
fuilwloclc condlucini io, wo, 
mtij ttM 
p^iboliotr 1394 
trt*tmatl, 1416 
«tu] firactioQ* la. 1397 
TOcBTtmc to, (400 
CraniocMIcidrtotiMil, IS 
Cniitoo>i4l ftaula. rrpalr t4tfi 
Cratxiopfcary nfloo u, 14^ 1426 
CnakaTBono^ 2)3 14S0 
tetaniiL, Utl 
lortiMi tmtiTMTat, I4I« 

CmWovT todiiw. wr^hsU dm»- 
np for 73 
Cruup InfflduTB, 1471 
CneovneaoWaB, f f t lT tk . 311 
Cm*. cHln, 1139 U4l 
Cnfc, 12 

Cnle proetdcre e pep<K olcvr 642, 
643 

CroivraiMiiice of aoUbkitici. 53 
Crocau hiitncflw of koee. 1J|«> 
mrma, ert < mr<e 
Crakhlai tn;ariei, open, II 
CnsiBf m wound M 

Cimsh tffibolAiioa, 1310 
Cnnch gtk, fonr-poim tfiemtte te 
qwnce, 1311 
M^uencc. 1311 
nrbpDf, 1311 
ihfce-pcnn, m^hmocc, 1311 
irtpod. leqneoce, 1311 
two-poita theninte, Mueoce. 
1311 

type*, 1311 

Cmtchei, •electjco, 1310 
type*. 1310 
me of, truthic, 1311 
Cmtcfafleld toop m ccrrfetl Ten*- 
bne fnetum. 1031 
Cryptorduiiii, M 
cauM, 191 
d rtimwa , 199 
ofelncctooy tn, 900 
ordDopexy in, 900 
trmmcat, 199 

Crypt*, pamiretiiral, Wectioa, 927 
Cryptotomy multiple, m anal fl—pra. 
722 

CiyitanaU coDccfltratkw, bth, m 
caou ot hyponatremia, 149 
Coboal booe, tivdam, 10*5 
Cnl-dwoc pm*tuja in eaopfc we*, 
i tc y 946 

C nldo n r opy tn ectopjc p i t tnaa. ? 


Collen'i *ffn In ectopic peefnancy 
946 

Cgorifono boon, fractarea, IMS 
Cup^ ToeUl. in femoral »ect fme 
tnrev 1064 

Curare 169 

Curenare. te carclnom* of coqma 
tneti. 939 
raeUkMt.950 
Cerihii uktT 635 

Correal, direct, te omromwcuUr da- 
onlen 1301 

faradic, te nCTirommcular dkor 
den 130 

leUnfcrte*. m neortrowcular dh- 
ordm, 1301 

Corre orenplMtaratloo. In netaro- 
rtuncoUr dnordcra. 130. 

Cutfainf head droUna, 73 
Cv^blaa t ayndradK, K22 

adre i K ^ t nh al lyndmoc and, 
mlaed cyndroinr 1^6 
dbptmfa 123 
nkitoiy 122 
tymiHoon. I,J 
treatmem. B32 

Cut-dema. eettewa, te raopfaatcal 
aimia repair 373 
lectalqoc, 69 
Col aouodi of Deck. 307 
Cut-throat aouadi. 307 
CyanoaJa, te atrtal aepiaJ defects, 442 
m pohaomc tteootii, 437 
m teii»lo*y of Fallot. *40 
fa) trampcMliioa of imt m*di. 
446 

Cycle, redox, te faydroebteric acid 
tecredon. 609 
Cyctopropaae. 163 
CyQadroeaa* of acalp. 214 
CyUdl adreiwcort^ 931 
ah akm. 409 

as catite of coteomycUth of Mv 

ft 

Bakrri. 1)7) 
blue-domed. 341 

branchiOfmlc, 292. See tho Nerl. 
yur&L 

eardtetinoui. of Jotela. 1171 
coOoU. )415 
corpm hit film, 966 
demal. 293 
doitJaeTTMi. 2l3 

drnD^ iocfatflon. tebmemai, 296 
of epididyniit. 904 
of nja and DWutb. 264 
of mesenieflcs and omcotom, 
4)4 

of orary 969 
of peritooeuni, 512 
echtoococetii, pohootHiy 412 
eodometrial Stv Ett d em n notk. 
tataic. Sea AbmrmMrj trmci dupb- 
emtota. 

enterofeacaev Sea d tw aewiary ir«ct 
daptiewrlaiu 

^tidermo4d. of hand, 1231 
rpitbeOal. of acatipi, 214 
follide, pmineot, 96. 
hydatid of mesanttnea and Oavo- 
ttm, 5)4 
trfapl^tSO 
pulmonary 412 

hytroma. See Ujfrottm exiUs e>»- 


Cytt(t) mocold of aernrhinar car 
UUp 1M9 

BTUCoue, of hand, 1 41) 

•Jboihbn, of crrrli 923 
n ctircntCTfc. 1410 
of Qirthotlni aland. 927 
of bene benljn, 1160 
of hand 1246 
aneoryvnal. 1 46 
of rviphapn. 601 
conamhal, 374 
fcdopUcalloa, 374 
of Hp* and mouth. 264 
of hm*. eonteofuJ 409 
ecWoococcnv 41"* 
hydatid 412 

of m ttt nu rkv 514 See *3>o Ati- 
■tenrarr /rwe/ dirpheo/KJO 
and oenenmm, dennoM. 514 
cottrofenom, 314 
lymphatic. 514 
eon pnh al. S97 
of oraentum. 514 
cocie oh al. 597 

of orary twiued. rt. appendhtitk. 
695 

of paracrea*. Sec Fanerrw ry^i 
of spicto. Sea Spietit ejui e) 
pnirardlal. 447 
pOooJdaV 727 
rtWoor 727 
ay a i jH ona. 728 
treaimem. 721 
radlruter 233 
nrtmicc, of pucreat, 9139 
root. 2*3 

lehancaa, of toad. 1231 
of Ups. 264 

tprlns aster of mcdlasUnom, 277 
279 

synorial. I I7l 
iheca-tetecm, 962 
Ihyrojdotsai. 294 
dtelcal course, 295 
etniryolopc dcrfraUofi, 294 
patboloxy ■*93 
UraUoettt, "^5 

rv ectopic ihyroU tiisoe. 296 
uraclul, 479 
rartUiw, 479 

Cyttadenocarchioma, of paKfVas. 
009 

papdlary of breast. 347 
PVtidOHWcmous, of orary 971 
serous, of orary 970 
Cysudenotoa fynphomuosuoi, pap- 
illary of talirary akwli. 2r7 
299 

of orary Seefhary cyuadmooM. 
of paoereai, 909 
Cystic dbease of breast, 326 
Cystic ducts, cantinoeu, 794 
Cysifc hyjrodja. See H)iro*ta c^lB, 
cyttic 

Cysotk, >a. actn# pnjttalftis, 910 
n. ■ppeodldik, 694 
Cystoeele, 95l 
etiolo*ic fectoo, 931 
sympioci*, 952 
treatmem, *52 
n. enterocete, 569 
Cyitcaarcoeoa phyOodea, JCT 
oriytn, 345 

k-^n^copy Ki nearo*eiii; Madder 

Cytoloffc tn*dB3 te esophaacal car 
cktoma, 602 
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CoU 111JU17 tyaputBi, 202 
tntdoiM te, 202 
trtatiMitt 203 
CoU tbmpy IJ06 

■3 OTibopcdK daonlen, 1317 
Cofccto ro y uid potYpcctocny m adc 
nojttttou* p^ypa, 707 
fn cticmom* ot cokn, 713 
ia chronjc otorutirt coUim 703 
Colic, •bdomio*!. n. inicxrm>l ob- 
KTorticm, 7<3 
ddWuoo, 735 
fflg'ooc. 76t 

Col&k, chj o ci tc. n anubtan. 70 
nkmthr chrooic 703 
dlnfal coom, 703 
dtatnoaii. 703 
treiiiMflt. 703 
•e*menul. 704 

CoQascncse, productkn of 34 
CoUhr-hmoo of band, !I87 

CoOa (ractnrc. 1009 
rtTcne, 101 

raptm of exumor poQlca 
lootia tn, 1217 

CoOoid caiciooma of colon, 710 
CoZkw) cytt, 1425 
Coten, 690-714 
cnKbomat, 702 
uiatomy lurpctl, 699 
malt , 5^ 

cwcvum*,. Sh Ca/cuwOTM 0/ 


drremcaU, 70* 
tnftUBEUury Ooenei at. 702 
fafnna. 700 
bmuKioi. 700 
lymph omH, 1M 
meusuuc tuacn. TOt 
obmuctfcm, 74l 

■CTtM, tmtacDt, e mm ^taiCi 
749 

diafuk, 744 

ha ctirerecatka, 705 
treatment 751 
TOtrohJi t n. 7 01 
perfnrelJoQ, 700 
cnuptMO*. 701 
ireotmeot 701 
pbyiWojy 699 
KHXtiQc tod tajaiotooak tn 
IcHuc 711 

•rtmoital. m adeomuioa* 
potypJ. 707 
ttcnoria, 577 
nbcUrWoca. 699 
wnery hkroncal wpeca 6*9 
tub*TTOk*j*. 702 
tamoo, benifn. 706 
dMsiflcatlcn. 706 
setUsBont, 701 

hifiDrical Bpocta, TOO 
te wtrmacri rtcul *tactni^ TO 
tncnnem. bi carcbom of coten, 

713 , 

h lnie*t4»I ofcftfwticm, 751 

CoJpotany poaerter ha «wpc 

CcTOtlto b*wt W7 

C«ne**n**a*' 3M 
Ce m p to do oj ^ptio o^ ^ 
Canptooa (Wtaency «««J t«J- 
bt and, 31 


:oapiaana-« ^ ^5 
rectal itnctw*. ^ 


CotopkmeBt fluthM teat, b lyeoptao. 

traimloma aan ciona , 908 
Cotnpouad P in intenll^til ue ui cma . 
12>3 

CcKBpreUM, iufolar icS of. 1432 
Compreauon drcMinjs, 73, 74 
Cooapranoo fractm. definHloo, 979 
ot anXie. 1080 
Cencuoion. dcftnltion, 1396 
of bnm. 1394 

Cootfimniot eirrciMi. meral, b 
amputauooa. 1322 
Coodide. taUnL ot faumenn, bac 
Qrret n ctaBdren, 103D 
manbbQlar fractom. 17S 
Coodrlocnata acvmmata. t94 
latum, 974 

Conizatioa. Idtb frvgoeecy b 
chronic cado ccr rtc ti la, 9^ 
in crratcal cancrt 937 
corpcal. in ctuonic cadocerraAs, 
9^6 

Coanell proccdara in peptic okrt 
644 

CooKwaanm, auiea ot and abcrv 
tiotii, tn ctaniocarebni injorica, 
1396 

Coofutnina, 13 
Contt amiwM Afncaoua. 14 
Cotmrpauoo m peptic uIctt 616 
CooEtAasa. aufiinkl. fa co gunerida. 
tion. 1489 

CoaumoaQon. dafinttion. 42 
aperaura. pertio on a and 489 
pentouui fecptMUx? to 489 
aorpeat procadiirea n, 59 

anubaotK propfaylau ik 59 
vouDd, can of III 
CoetnoioB. onack. oonnric. 1307 
of acar pbaae o4 *oiit>d beaUnf, 
23 

C o pp ac t u re Dopvytrcna. Sea 
oortrfrft tCMl nerwrr 
kcbcouc, of tfiid. 1221 
ireatmaiit 1222 

Volkmaan'a, in mpracoodriar 
latnierai tra c tnna. 1034 
treamm, 1222 
ra. Leddoiiaaa a dweaaa. 1293 
Cootran batba. 1303 
CocttasoQi. <0 
famal. 252 
of braiB. im 
m head mbnea. 1391 
of froetotempocal b»ctkm, 1402 
of scalp fledinfa. 1406 
Cotmha ce o ca . aboormatitiey cotn- 
moo. 146 
altainaa in. 146 
^cct of bums <m. 153 
effect of estaaaHn vccods on, 132 
effect of fnetarca on. 132 
andocnoa dacaM tn. 134 
eodo ct motoo and ntatabolm in, 
13»-t36 

citi araaai tones a. 147 
hypokalKxnta as. t4t 
bifcctioe lo. J32 

httnaenoccs feedms hi. prolosfcd, 
150 

ffti* ■ ■Mnt f t III .n^nniJ J4( 

eadocno okny ot 146 
fp flrhnS a m tti, J46 
Unr •odrum syndroiaa is. 149 
j.r<Msnn loa tt^ 141 
iraal faihus m. 155 
fortkal. aaabota) p b aai i 344 


Coemleaccnra, _ 

pfaaae. chafed nrinapraMUL 
145 

diBKa] aian-tjcam. 143 
Cormilikaia, la bead baxrka, 1403 
in Mncraalal nnon, 1422 
b local amtbuiB. 172 
Coe mtbh ' s dborden. I4D See sbo 
EpOeprr 

Cooicy*! trarnih. 15 
CoQcnb'i test b ac q nfae J hcswlyt fc 
aneftni, |t0 

Cooper Asilrj 17 11. 1213 
Cord, spemsaJlc. Sec Srtrmahe cW 
^ditaL Sea SptnaS cord. 
Cordeteny anterolateral, 1449 
b c b o iijc oblaeraihre arterhl db- 
eaaa, I3tt 

Cordus. Valertin. 11 
Cornea, perforalhan, 221 
Coon of too. 1213 
Ccronal sninni, premaure tiomm, 
1481 

Coronary artery dbraae 460 

wTpfcal mri e c tteo, 461 
CoTPaary occbslon. 460 
Coroswrr tfans. Laaticn n co ro naij 
artery daeaw 461 
Coronary Tcb. treat, biatbo b cor 
oaary arterr dbea^ 461 
Coroeoid ptocea toroftanett in 
Knkyioaa of 283 
Corpora crarooaa, 891 
Corpus Hippoortlrum. 2 
Corpos IsMa. cyat, 964 

roprm, «. atMtafubt 695 
Corpos ipoofioaua. 891 
Comethe tbnpy drftakjcn, 1298 
Cortex, adrtna) Sk Mnod eanex. 
boor ddffiot. m frtfmm, 993 
melail. eidwon. b focal rfflepsy 
1438 

nkrratkm, 1413 

CortJcoVf-anibdraaal pin« ^ «»- 
bolam, 144 _ 

Co itic iXroptn fa pep** nkerattoa, 
614 

Corlsooe, b setTubed hanoiytfc 
aarmla. 130 

a ebrorac fOBOrrheal MlfaDjhk. 
957 

b c janhx ciitral a^mea, 1417 
b pepllc oteg iU OB. 614 
b perrtooitM, 496 
m ihwaatt*! anbitk. prarthm- 
ab and. 1130 1137 

CoTlboo# Kctate. a admwraoJcal 

»rTCTT ir* 

b b ie ag csnrrr crea«*^3* 

n hypemfreoocortictei, 09 

m prmUlJe caacer treannent. 836 
Coo^ b broori»*enle cartfeoma. 

rectos ibeath betnawma * «■ f* * 
Coti*b-pab test b renous throabo- 
ab, 1537 

Cemrrobert la» 112 
Covper^ fbodv 916 
Cranial narrea, 1444-1453 

baffT b bead iajaw. 
sect**. J470 . 

Cranketoeny lawu b cTtawrucet- 

Craaioaural ftsTola, repa^ 
Cra nb carebTil 

Mjociated tofartn and. 1405 
bnOet, 1408 
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DomU, 

IXwmI iptoe. fnrtum. 1033 
DoocT •• 

DoriflViion tc« fn »tTKS« throm- 
b<«K «3r7 

Donfflmx movie* of foot, p«ribr»H, 

ms 

DoQfln. Jt***, 4M 
Dooiln. fine* lemidmilarb of 473 
taci<ioQftl bemta atkd, 3S4 
(«MOT«falhe w 114 
Dnkafe Id band tnfeciiom, 1115 
b Ic^eelbo. 50 

b cw*eomytlfih doc to direct coo- 
tantbatkm. ItM 
b tubphrertlc abvnt, 505 
I jim i hi Uc, of abdoenen iDd reMi, 
1366 

of abdoenbal vaH, 476 
of Umrax. 1369 

ptuflj} lactic, b perkoeftH, 493 
gawp, as repb ccm cBt foe heavy 
diwator*, 74 
D i e «i ntv bora. 193 
ccnsptcatkn, 71 74 
bead Cathbc type, 73 
■zrfical, appUcatfajo, MctAiTiK. 71 
dlacardinc, 72 
removal, 72 
ir«cul type* of 72 
Drlbbtef b urinary tract rfheate, 
156 

Drtfi, tk 399 
Drocaoraa, 169 
Drop flnprr 991 
Drop rbDbrnirt,>e, Ull 
Draff*), aatkhrroid, b bypertbyrold 
bn. 319 

atoitubereaioib, 405 
pe j f m ioa. local, by mean of ear 
dlopohooeary by>peaa. 429 
reactbea a* canae o( povtopera th a 
fever 122 

Drug-boM rdatknihfp*, 55 
Etrof-reahtaitt bacteria, redoctktn b 
cixstToI of bocpnal bfectbo*, 51. 
60 

Dr u a u per*! paby 1216 
"Dry nraige tec faoboe of esrimal 
biood lorn b irgaiy 92 
Dncrey fafectiora of rulva, 974 
Duct(i) bfle Set Blk dmd 
CTtrabepatic, TwwwfW coofeot 
tal, 763 

Ijiupiiailc, bjurba, 1373 
rbfat. 1364 

mammary nrtatla, 331 
c a n pb a l c t D ejem eTie, 472 
anomaOei, 477 

petitaem. 513 See al*o Dhrr 
riattum, Mtckrft, 
labrary 2SS 
ftanla, 215 

Skcoe'i, tooorrfaeal bfecdoos of 
974 

tboradc, amtooT 1364 
fajnrtei, 1573 
vitrilma, 472 
annm a be* , 477 
peniaast, 30 

Docto* aiterion, p»ti»wT_ 4K 

canOac catbtte riril oo b, 431 
avrrb* rtbn, 430 
■ ufimi b, 431 
•rmptoena. 431 
treatment, 432 
cottramdkadora, 412 


Docttn •rtericmR. patent, treatment, 
monalky rate* b. 431 
voimted, compifeailoo*, 432 
lelralofy of rallot and 440 
DuraiiWof l yn d rom c. fcOonb* fav 
U ccloiny 626 

follonbit peptic nlcct uryery 
660 

foltoning mbtotal fabric rtvcc 
tkMu639 

Doodetial acid bbbltbn. b bid 
bttkrn of fntrtc acid tecretJoc. 
61. 

Doo d ct u l vcrcUon, 612 
DaodroobintKKtoay b annolar 
paocm*. 5t6 

retrocolic, b duodenal obatmciioo, 

571 

Doo d enoUomy fonoadsf fastric re 
teclba. 647 
Duodenum, €TI-hU 
aottotny 607 671 
atrevtt, ST) 
dfverticab, 611 
tacideace 661 
•ea 6St 
location, 611 
aurgica l treatment. 613 
eympiotn, 662 
trealfnrru. 612 
type*, 661 
fKtube.6»4 
eaiernal, 664 
btenuU. 665 
tkin protection b, 664 
bbrio< Uratment. 510 
biioDv obttracUvc, 676 
reqnirbf snvery freqaeacy 
671 

lymph vcMeb. 1366 
oboraetiaa. acquired. 671 
anaolar paa cfcaa and, 103 
coofeaha l. moafolhm and. 579 
tUTflcal treatment. 57t 
paacreatfc foba draiaofe tnm, b 
rebpabf paacreatiUi. opcralJoe 
lo Improve 607 
phydolofy 601 
ctab*. 679 
(traotii, 577 
Quaora. 679 
hmlgn. 679 
dbfBotb, 660 
b ci d e o ca. 679 
tea. 660 

KUfi^ treatment, 661 
mafiftcam. 660 
cbmiacatfan. 680 

tyg »f <Q Bn . 660 

nicer cltrouic. trcaliiKot. 637 
lastrie oker and. 633 
dUfertncea. OO 
tncfchnrr , 606 
kicatioB, 613 

perforalad. treatment. 649 
ea. appemSrbia. 694 
resection, anaati^njtia foQov. 
bg. 639 

roentgeoograpby b. 618 
torgU procedure tn. dbical 
cnmtdrrellOBa. 643 
rcKdti, 625 

a eiect ioQ. bctoea b, 643 
tcTimlcal pr o bie m t. 643 
tymptonii, 617 
treatnna rcaoka, 626 
VMOtomy fa, 642 


Dopoytren. 16, 1223 
Dupoytren* contractort 1213 
rlkdoKy 1225 
palboiofT 1225 
tymptom*. 1^.26 
tr citm e ot . 1227 
Duraftd-Fardcil. 716 
Doret 700 

Dynamoenetcf b meawrement of 
rnoack ttrength. 1300 
Dyacbondroplada akh benvangioena* 
tovK 1152 

Dyveotery amebic, acwte. 702 
badOary 702 
Dyigerm bo o u . 966 
Dynenoerbca 931 933 
cbareetcThtic*, 932 
kfiopatbic. pbn rebef b, 1473 
primary 931 
aecondary 9)2 
ireaUTxnt. 93 

Dyipartnnb b c hr o nic gooDerfaeal 
taipteghif, 957 

Dyapepda. fBBCtio oa l. w peptk ttl 
cer 611 

Dy^hagb. b cvo ph a geal carcbocta. 
602 

b evopfaagcai cdceratme. 600, 617 
b megacsopbagm. treatment. 596 
hrtoria, 575 

Dyspbiia, fibenu*. 1161 
diffuse 1161 
monostotic. 116* 
nadtipW 1161 

Dyspnea, b beunchofenc carcboon, 
415 

brysfeal, obAnciive. 311 
Dym^ ta orbary ealeoloot daease 
t74 

b urinary tract ifiseaae 156 


Eia(0 2r*-232 
■remia. ctnttnital, 251 
dnnn, faflamrolion. myrlafototny 
b. 43 

extcraal. tumora, 251 
matfoematioet, 251 
middle reconatruetkn, 251 
tsmora, 251 
Ebera Papyrm, 2, 14*7 
Erchymoait b fractorea. 990 
Eefabococesa cysts, pulmonary 412 
Eczema, varicose 1332 
Edema, faypoetatremb b, treatment, 
150 

b btcnbal obstractioo. 736 
b stoma nicer 617 
b varieo sUi e*. 1331 
of brab b crm ni ocer eU al bbriei. 
1394 

of tbak, 311 

of lajynx, acute bflammatoey 311 
DonbflaminatDey 31,. 
puhnomiy b head bfary 1397 
acToUl, 

seound healarg aul, 35 
Educational therapy dHtefthw i29t 
b crthopesBc dhewdera, 1317 
Eillnirage 1309 
Ebhora, 12 

Ehehberg eicbiiOQ operation, 644 

Ehe hb c rg mtnjbfnnmtoeny 639 
640 

Ebehbcrg operatbo b rastric 
cer 671 
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Cytoloiy otfoUttiri in b r oocbo- 
tenic cardmoa, 419 
in SEStik: pIctt £21 


Daik AfO, furtery m, 3 
DtTy Sir Hamphrey 10 
E>eafDem, 247 
Mafumd, 241 
EifliniTe, 24< 
cpTMtodire, caom, 247 
conical treatment, 4t 
beansf test! in, 247 
peretptrTe, caocea, 247 
coaifentul, 247 
typea, 247 
toifc 4« 
typea, 247 
TaaocDotcif 241 
Dcatha, operating rood 176 
DArridexmit, b fadal voonda, 2^3 
m infectioQ, SO 
Decametbopjijm, 169 
Decmbrate ngidJiy in bead mjortea, 
1404 

de Cbaoltec. Ony 3 9 IS 1490 
De c ompTtaawp. tmaatmal m bnea- 
tmal obaOoctloti, 746 
De-cpKardUbxaUoQ m coronary ar 
tery diKaae, 461 
DeAbrUktuo, p ro w ton 109 
DefibrClatar in onttac cmat, 461 
Devsncntloo, rearricm of, 1301 
rad, of aabn ajcu oa HbroUa, 943 
Dehaooca, woukI. 113 
DeiiydiatuQi to aeote becBatogenoos 
QAeODjeijCia, 1111 
m otatniaioa ol «Qall bn«nn». 


7a 

al apoaed vacera dorist opera 
tKTu, protococm traoi, 106 
forpeal, 147 

rytifPim ctafB cd aneatbwii. 160 
DaLorme’c iinnri.TTe aacaurr es 
archea, 1307 

DeLormo'c progre^ne reiktrm ea 
cTclae, 1307 
Demerol, 169 
de MooderUle, Harl. 3 • 
DcDerratioa, lymptlbcoe. See 5 tj»- 
ptikMomy 
Dental cycta, 2S3 
Pe m berewn cyita, 1S3 
DepietJoo, bodily preoperativc, effect 


DeicMtlila, mfeciad, fcdkraint 
llircojbopfcl*btli*p 1338 
in dircaric venom nanlBcfency 
treatment, 1341 


Irradiation, 1^32 
pamutiai. 1233 
varicoBC, 13K 

DennatopliytcJ^ 1^^ 

Dermoid cyiL See 
Twnaa. tnedtastlnai, 3^6 

OT aWoenfeal *aIL 


inxycoftlcoflereoe ^ 

idrtnccortfcal 

eirJI , aiTTTtqitan. 7*4 

Ttoa antral 

;S «tatai tnwtana m pd^ 


DIabetea, poatopentrre, m obatroc 
□re tatrodfca, S14 
Diapbragm, anatomy 362 
eieratlon, poaiopaatiae atelaclaia 
and 116 

erentratMA. am. mo p higca l hiatm 
hernia, 366 
pehrlc, bentiaa, S67 
reaplratoty henna. See ffrrmM, 
^p^rragmartc 

Diarrhea, following gajDTctotay 626 
in ctoma nicer 617 
Okcteraatooiyciia, 1477 
Diathermy 1306 
apparatoa, 1306 
Dibcnntne 171 
DiefTenbach. II 
Dm, m bom patienta 191 
e peptk nicer tiaaiment, 622 
in praoperaOTo m a n a gtriwm oi 
mataworabed paucnl, 91 
beprid, for mafawonihed panenta, 
99 

lllr»T Ayy 

Djctfayktilbeatrol m bnafl cam- 
noma, 364 

Dlgaaihg, phaaea, 632 
ctoQMch foacOoDa m, 6l3 
Digna <pibui Tama, 1211 
Ditaydrtrmorphinooe. 169 
DdatatlOQ, ptorlc. aente, poatopera- 
trvo, 117 

and coratuga m caxdnma of 
corpna ulert. 939 
tn aooplc prcgnaocT 946 
m a rati q tn a blaedl^ 931 
DUaaiM. 169 

Dipblbenuc toociUpp ha ryng ak . 234 
DtpiacQsa b Menlaaa daraan, 249 
Diplopa b iDtTacrBida) tmoon, 
1421 1413 

Dfreet cun a m . tn a e pi c cu nenlax da- 
oedera. 1301 

(etamn ratio m oe u ron u acnlax 
dtaordera, 1302 

DaarUculatioa. See Ajm^uUf^n. 
Dacbarge fmen female •rmlalia. 922 
Dtaeaae, Otan a, m portal bypertes- 
non. 791 

Focfacrgll'a Sea Nmraigm^ 

HaL 

Oaoebar'a. adenotnegaly lo, 152 
Oram See Gravar' tiiifM 
Hirachipnmg’a 319 
Uodgkm a See Hodgkin dtaaaw 

XjeobockX 100« 

Kbhler^ 1290 
Ladderhwa, 1293 
Lettcrer-Siwa. 216. U66 
Mooerea, 1449 
MDrora. 1376 

Niemann-PKt, apienoceetaiy m, 
•52 

Paget'a. of aknO. ^16 
Peyroole'a, 193 

EHipnyuau • contracture and, 
1226 

RaynancTi. 1349 1463 
Tbomwaldt^ 232 
DttlL, tniermtebraL See /wrrvartt 
6ral duk 

DalocatfoeC ) fractum umI, 997- 
1100 

iMUtanophahngral. 1100 
of u riTlTMliTViilir Joan. 1046 
of anUe. 1098. 1107 
cd atlm oo aaia, 1033 


DUmOjonCi) of cerrbal mim. 
1031 

of ellxTW Joint, 1027 
of foot, mktiarMl. 1099 
nbtaloU, 1099 
of foot JoioU, 1099 
of hand, btmcmhnto, 1219 
of hip Joint. 1094 
of km Joinl, 1096 
of haiate bone, 1006 
of metacarpophalangeal Joot cf 
ihiitnh, 9W 
of paiffb. 1097 
of abonldcr 1106 
TTOnrant, 1044 
of ibonlder Joint, 1043 
of ttemodaTlcnlar Jong. 1041 
of taloi, 1099 
of wrict. perikifiar 1001 
pfayucal me dj drw and nfaabtfita- 
tba in. 1316 
tatacanctilarial. 1099 
P kjuptJuu , wocad, 112 
cancel. 113 
treatment, 114 

D tmciliig aoeomms cf aortfe trdi. 
463 465 

Dimectlon, and man method cf tco- 
aOlecromy and adamUtchny 
236 

mtrodnaiop of. 15 
neck, m car do o m a of bp 269 
vprabyoid, b ca juUiutu a cf ip 
270 

Dismkai, tn bnatiDal ota tm c tl M, 
736, 739 740, 742 
traatmest, 749 
ponoperama, 117 
Doimk, pcaupentfra, 140 
DlmtiniULii. acotg, p e ilmai r l i la. 
uea tm ec l . 494 
cobex obAmalon b, 703 
taeatmal oborucDcQ b, 737 
locatiCD, 704 
of colco, 704 

Ucatmeot, 706 
mrgiCBl treatmcBt. 706 
lym p tag a, 704 
n. cancer 703 
■jrgery b. Iniflcalmac, 705 
Dreerticnloda, bddeoce, 704 
bcahoci, 704 
of colon. 704 
etmlojy 704 
ijfflptomc, 704 
D i v erttai lnm. doodenaL See 
denvat. frvrTTbaJa 
epiphrenlc, 597 

caophegeaL See fcoghagu. dm 
Oenla. 

ytarrt. Sea AUmtnttrj traet da^ 
ranbfu 

Mackel'1,477 3r3 

inflammatkA. ea. appendrdta, 
693 

ffT.,»rtTT«l ohftmctkai ai. 756 
cymptcana, 513 
treatrnHJt, 5S4 
of fpldidyinw, 904 
of peeicardaim, 447 
polooa, ,35 

Xyozmcci b bead bjurwa, 1400 
Dog, bhaa «ra of, 63 
FrcEUDl, expartmeatal uk*r n. 

, , 

gljnfl-WiIliaincon, er p cr lm ectar m- 
c*r and. 634 
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Lrylhrocyt* projoclltw hy IhrtT 
lil 

roihJCKTtrcin, fa tnlc«*THfifv 

bfimtofCTWwv 1118 
to^lc remclfam, 5f 
r vairci*, 9 

LvsfhitecicKny pirthl fa chmlcil 
bonH erf f*«jrfat P V 600 
Lvphajdlh, 6^8 
ctironJc 600 
nojnrcctJU. MO 

imimrnt 659 

t>of4tt«Dfa\tric umtoiTKnh fa 
irwunctu oC «or>Jur«J 
DOOU, 603 

EiopiMtrtnrt^ooiT in wtttanoptu 
prt. 'W 

E Jo rfa»tn3Urty to 
596 

nwrh3*owre. c*or*»(fal perform 
uoo mAh, 511 

E*oTihjr:«cory fa nopfamfol cmr 
efaoma, 6Q« 

m csofrfapn] Infam, 5f4 

fa c^ci|rfriW*3 aIccT (17 
Cmopfamrcn. 592-605 
me ha It fa. See Hn*nophn**- 
mnaiomy 59^ 
aucsia, coocetrfta), 571 
dk^wtk, 572 
(orflcm] 572 

fcedktf foOomtof. 572 
caatTtMooir fa, 573 
typev 571 572 

cmi^OBa. See Cre fag wa cf 
eMpAdfmt. 

dvTotoal tnm. miUi cfaatrfafal 
ttmmfa. 399 

fO Bfae q poa SmB> WfOe a/ci 
aaomahei, 4)S 

cQosufaifaa try maommhaca retaab 
B foedWaiffina. 574 
cm. cqtftgml. 574 
rntuptvnfap. 574 
Alatitioo mod bypef tr ophy kSo- 
patfac. See Urttnofhtm. 
di Terti cn ti, 596 
£abc, 597 
paeodo, 597 
pchkmv 596 
trmdKm, 597 
trn* 594 
typev 596 

forrtfn body lm p fc.Uuu b, 59* 
ICMpaf, oophafoacopy fa, 594 
599 

locaxloa, dncBoftle man Kick, 
594 

rt<eia*eoci*rapfcy fa, 594 
fympfaatic reaKb, U7l 
performUoo. to mi.Hk«Kfrk 374 
375 

wrtb caophafnaenpe or boodle, 
59* 

reaection aod m 

aoma. 603 

rapture, apcBtiaaoua. »* 
abortneia, coopcnkal, 573 
cteooab, 65* 

lopofnphfc fdatictt, 592 
tramna to, 59f 
tumon, beolfo. 601 

m)ffTr»nf 601 

nicer 600 615 
I*Ptfa. 65* 

anxffaaj t minn fijf 
n»»»cnci*rapti7 fa, 611 


Cwphajuv olctT lurakal Htuimetrt, 
rr^pltv 6^ 
ayrtifTtofOt, M7 

viricev 601 

bkedin*. haDooii unipooa** fau 
793 

fa portal lopertemim. 792 
CMrofem. fa amm or rhea. 950 
Ib bread emi cl nca na , 164 
IB rrvdocrfne emtefahh. 921 
to mak pirudobernsapbrodivn, 
919 

to prodtlk camnoan. 914 
Dhrr 164 
hWory 11 
toyl 163 

Eihkv 1490 

LUtrrtoU atoow dbplacctnm of »«• 
crttlooi fa. 230 
Dbyl akphol. 167 
Httayl chkrrtde. 164 
LUtykne 16« 

Eonocboklktn. 919 
Eolpkon of Akiaodria, f 
Evacn fomub fa bum ilwcfc, 1*9 
Etertor cocnefca of foot, paraiymb, 
1 86 

Erfail. 16* 

EYkceAtfan, Mood. Sr* H cmJtJ 

rb Ueer«(faft. 

E»afa enbe, paarfat (eclmfaoe. 
76 

Eafaga tarcpma. 1163 

n. prtotary fctkohup a areomj 
at boot 1164 

Eafa«i toraora of haact, ( 46 
Eumtoailoa, rapgtacy 63 
EicWoo. mooad. 13 See *be IW' 

Eierobefi) acthe. 1306 
aafaike |307 
reakthe, |30T 

breathto*. in iboncfa larfkml coo> 
dutoeta, 13 4 

Baerper a. fa hebaa fa orf cxtrtml- 
cka. (34* 

cmd*k>tttD(. teaeral. fa anpotm- 
ttona, 1322 
P***Te. 130* 

pnjffegh* BMldKc. De Lormea. 
1307 

rerfalhe Da Lmaai. 1307 
imk. 1307 
tberapeiiic, 1306 
fa aatpotalitu, I3..I 
fa lover motor u en /u e dborden, 
1320 

fa orthopedic dhonkrm, 1317 
fa mtrtict} canddiona. 1324 
fa Iborack; torfkal crndjlkna, 
J324 

fa upper motor ororon diior 
den. 131* 

Ejwcaeiocn, 47^ 

Eaophlhatmoa. 219 
of bypertbyrotfino, cans*. 31* 
meere pro tfeMh e treanaeni, 221 
Ej o a to ak. See abo OiteocfaMirfroma. 
erf hand, 1,43 

cartga gtaoua. nwldpto, 1252 
"Eipowir*** cMthod of b or a treat 
mem. 193 

*««. Pnteirrfa. 
rapture. 1216 

Eatenaof poOfck loofua ttodoa, re 
pair 1254 


\ 


Ftterkwl/Jlloo. to cotw fajurkt, 
70« 

fa toiettltul obdriKtton. 751 
fa pflrnridal dbeaw 72* 
rtlrmccDular llahl, compartment. 
p erftop tuf P mmd ttlalkm. 48* 
compe^htoo. tl7 
Litradarml abtem. 1432 

n (ubdani afaceet, 1433 
Dtrmhcpatfc Woct fa portal hyper 
tradori, 791 
rv ctnhoah. 792 

EAtnbernik doctu anonaUo. ctm- 
genital. 763 

Ealreinlty(ka) See aho /Imti and 
Lrtt 

artindal. 1321 
trmioinf fa trtc of 1321 
btood ITo« facmato*. regtooaf 
tympatheilc deocrrmlkni fa, 1347 
hebemk tnajufement. 1346 
toacf atnpaitatfan tmcli. 1177 
tI7t 

andVHal, iri 
fractures. 1056 
Brat aid, 9*3 

fmvibn. prosthetic rcpUcetnem 

aad. 1180 

fatola. dnlocatkns of J093 
lymptuik luppfy 1366 
I jj np tj e dem a fa. 1374 
ipasim. to irkul fajorks. 1440 
iposlic parmJytia, foot deforod- 
tka fa, 12*9 

■hrcapbophkbnh, profnotia, 
1337 

tfaonhcsh to. totes erf 1335 
paifa to. rrltff 1466 
soft fwia. Otmart, iUt 1173 
rfutoBcatkiD, 1173 
anPinmi. 1173 
surgical dr es iin fi for 73 
upper amputabop krels. 1177 

im 

mrtifldal. 1321 

fractures and disfacadoos, 997 
1055 

funettoo. portabk poOcy appa- 
ratus fa. 130* 

proitbetic repfacereent aod, 
1110 

lyinpfaatic supply 1365 
lymphedema. 13*1 
congenital. 1382 
ihrctiibrtit. 1342 
Tcfas. 1321 
Eyefil. -17 E4 
anatomy 217 

fore/fu body to, magnett, remoral, 
221 

ooB ju a ga etfc. rrmoTal. 221 
favpeetkio. 211 
to pToptoak, 219 

Kugica] coadkfara of l^ n ^^ r■^l ^f y 
118 

EyebaC, boras, -_3 
perforation, 222 
Eyethk. btmif. 218 
laceretioM, 


Face, bona, i« 
ef nti ii t,n *. 252 
fafary compoaod, 252 
faceratioov .J3 
mrgkal dimfaj p for 74 
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Eibcnr trictnre*. 1024 
ftnt lid, 90 
)ocQl (^lootkm, 1027 
miner**, 1109 
■pnlned, llOS 
tuberculoait, 114ti 
Elderly btim In, treitnm, l<x 
Secufeil iHn mlitance metsore 


1304 

E l ectf lci] cttmilitm m ton ^ nuxor 
petu uu dlwrder*, IS"*© 
of deficTTtted 1312 

Electrocardlocnpfay in inrtfc fnrrrf 
floeocy 457 

m tm*l aeptil defect*, 443 
in miml HfDcwfa, 450 
m tmupoiflion of grett rCMcli, 
44« 

PlwJ r n c n«pit«ftri in ehjocdc endo- 
cematli, 926 

Ele ctf od li imoet*. du* foide for 
1301 

procednm in pfaynal me dici oe 
*nd rtfa*bdrt«tioo, 130l 

PUrtTo gng»pfai'y *r^ In enrdo- 
ccrebnl tnnnn, 1415 


161 

m totnermakl tamor*. 1426 
EkctiTjiytefi). dtentun is pucre^ 
ftUc ftmij*, 132 
b«ltoce In pertotadi. 491 
derttOora in aajru, 135 
ftiiH «TW< DUaBIBBRR. 113 
loa m tuteghMl obstraoian. 735 
737 

Kntm, nuuboiitm, post-tmasatk 

1 « 

tiienpy In peruoard*. 496 
Electrocrrc^papfay m acoramucoUr 
daoeden, 13^ 
tcsti la perlpbcrtl uarrs 
1457 

Ekctrocbock, m defibnOdJon. 109 
m Tt mi c ii Ur flbnIUtkPO, 461 
EteetTonnery m *inns cancer 
240 

El^haatiaait. See *1*0 Ljmpk*d*mm 
Deonasaio**, 1247 
Embcdectocny in uteanl embotta, 
l'»52 

polmCoary In 
1342 

Emboto*, arternl. 1351 

mipijrwi obairactKin m, 754 
Emer^rwy care, pfeoperatm, 97 
EmeryencY ro om pro cedar e*, 63 
Emphyaema, in ib tra etpm . 1050 
Qjcdnatmal, 369 3S7 
obetmetiT*, In breoebofeede car 
f<rinTf^ 416 


fobcntaneoim, 3S7 
Eropyrma, e nrarnl ited. 391 
piwal, acol*. 391 
ftn r mli-, 395 
tupbytocoffin*, 392 
pjbdonL See Aiaettt othdurtL 
tborad*, 391 

395 


^^^****^1 395 
EKephaJoedHa) 

^.L.xT ibcd 
EncephalOfrapty m ointecmWal 

fujoTle*, 1414 

H miraciaDid 1 

pnrlm faana of 


Endarterectomy m coronary artery 
dlmae, 461 
Endocervkntii, 924 
acme, 924 
ebronte, 924 
petbology 924 
^mpiomt, 913 
treatment. 925 

Endocerra. h yp etic cf cHon. cmlo- 
ertne, 92B 
pbynaiogy 923 
remoral, 9^6 

Endocnne-cemca] bypenecictioo, 
9^ 

Eadoenne ebanget m bomi, 166 
Fji d ncj tne drtrraaa, m cooTaloct nce , 
154 

m femak 927 

Endocnoe facton In gastric acid w> 
uRkm. 611 

Endoertno (yncm, tnetabotio re 
ipoeae to m ig ery and, 125 
Eadomtne ragmlua. 927 
Eadoennotogy lo catabolmn. 139 
m metaboim, 143 
metaboUim and, m cnrgkaJ care 
I34-I36 

of Uu cooTakaccnce, 146 
Endocrmopadiy dot to ovanan fad- 
ore, 947 

Eodotympbanc b yd topa See M n- 
•m dlMBM 

Eadomemal cyst. See fndowerioA*. 

^ eoloo. 70t 
Eadomet M a. 963 
ekssficBOoet, 963 
etKdogy 963 
externai, 963 
miersal, 963 
of nmtalkn, 479 
tytaplattB, 963 
creument. 964 
E-ndoacopy peroral, 315 
cecimf^oa. 316 
Endotbebome. I3n 
pietirai. 397 

Eodocracbeal anestbesa. 166 
Endocracbeal Intubation See Imuhrn- 
non, mdorracArat 
Piirm e, ha mmt, In miotlnal ob- 
ftroebon, 743 
in Totrolos. 701 

pjiglTirf Ktrsary In. bstory 16 
Enopbthaltnaa. 219 
Enfmc cyst. See ALmtiO^ trmel 
dupbcmiituu. 

Enieml*. regunal. 6t8 
dtagnoah. 6S9 
op er a two, typa. 600 
symptom^ 666 
tmimeot. 6S9 
Eatero cele i, 

KTgwal repair 370 
Ti eystocele, 568 
Tt. rectoed* 368 

Eoarocobti^ acute, Mapliyloeoccal, 
702 

'■ ■‘linnal, 702 
tnbaretdoaB, 701 
Enterogastroae, 614 
in tnMnOcw gaitrki acid ncre- 
tioo. 612 

En tuop i uo u* cyst See AUmtntaij 
trmet dtipbeMiotu 
EpcDdvmocM, 14 4 1442 
Epicoodylc, metfeil, of bDcnerm, free 
tare. 1031 


EpWermoid carcbwma, of coioo, 
710 

of hmg. 411 

EfndcrinoKl eyfi of hand, 1231 
EpaiWymectooiy in cfiri jM erdlidy- 
miQt, 904 

Efodidymi* (fptdldynddeiX 902 
anaUany 902 
anoaubc*. 903 
dlrerUcuhnn, 904 
tnfeclam, 903 
phjiWogy 903 
iramoa to, 903 
tmnon, 904 

EfiiidyHutii, acute, 903 
r*. ffitimpa orc hl ta. 900 
ra- tor«x» of ipamaiic cord, 
907 

chrooic. 903 
ton oc p ccal. 904 
Dompedflc, 903 
tnberculcaa. 904 

EpWjdyinotany m acute ep^ Ld yr a v 
ta. 903 

Ep*(fi(lyTDOTasoatomy to chr oti fc epl- 
didymtis, 904 
m male mferulity 918 
Epchual anestbeak, 174 
dsa drancages, 174 
Ejddmal hematoma, tjrabaem. 1411 
Epadoral hem c i r rh a ge, 1408 
Erdgwirie hcTB*. Se* Htrmt. rp- 
yajrrk 

Eiagastriuo, analoay 550 
Epiifpay 1437 
oyptogroJe. 1437 
menlMl. 1437 
foal 1437 

cortKaJ io, 1431 

torsHxfWi of iesioa m, 1418 
kbopethlc, 1437 
EFasepbrine, riaboratwe. 111 
function, 818 
in cardiac arrtat. 461 
teat, in L y p ei ga fae mm , 847 
m primary ipkoic uniliuputu. 
848 

Eprphrmk Jhe rticnlinn. 597 
Eptpfaysla, damage, in acute bema 
lugeuuus oaie o m yebtii. 1120 
radial, dht»i frattarr- dh l nrark ia. 
1014 

Epkparflaa, 193 
Bpkuxii, 226 
Epttbetoma, anal, 779 
Epfiheljam, bealmg, 39 
new pTtmentatwo, 30 
leya c jatfe c aflrr m}my 30 
Epfthrlrraiicw, 30 
Epolia. 267 
fiain cell, il62 

EtpMtloa, Hendcacrv-Haa*fb*lcb, 

EqnJpmeM mecbamcal, care of 69 
Erb** pahy 1456 
Erectwn, mechanivn, 892 
Errtrrafm, 2 

Eroawn, acute. See abo 5t»«r 

efarorue peptic ulcer and, fw*- 
ttooablp, 636 
gastnc, 635 
in peptic ulcer 6(3 
Erywpeioid of hand. 1302 
ErvtbrtB* DOdjanm t*. pyailluosa, 

1115 ... 1-. 

Erytnrocyte, ccPtaH £n radbCwi a*- 
June*. 11 
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Fbiioot, \in 

hyrmnobOc 
jpa^lc peroocaU 1173 
Irrumeirt^ I Tt 

FV%of poflkh k»fui tendon, rei»Jr 
tl3) 

nfvJTltaat)mtrfhifKl.rtiptDrc 1220 
rkrr»Tnta ta tri ch owonh^K. 9 4 

babnrt iwMnenI body 
»eiyht in. 

In ptfnonllK 491 
bom, IM 

<etcbros*t«^ 5« CerTbrn^rimt 
fluid. 

compantnenU, 126 
botmdark^ 126 
roeiMnoeTrti, I'M 

f l e vtf ol j tet and mu cement, 123 
extracellular cooiturtment. pcrl- 
tooeun and, rebtkm, 4U 
coenpojhion. 127 
KxQwn concentnboQ dbtarb- 
ancev 133 

>ohm dKuHuocev 132 
idtmJlilal, coenpodtlon, 127 
toJome aodlom fen coocntra 
tkn and. I'H 

loaa dorla* Ofuratfen. rvpUceroem, 
106 

potoaeal. 416 

l e qulrwuer gi la l>tn> »hock, eatl- 
matloa, 119 
fe) av^fea] imkiTtt. 127 
ipoTBabc. rxinrl nation In taferUl. 
hr 911 

fyrnelal. gotij of Hv pyvthrab, 

nr 

durapy bi rertiocrftit, 496 
ibanc. bfeKbeoical ctitu In fnc 
ton beaitaic. 993 

Fkiorohyti ocprthooe in adreoocor 
deal mreery 132 

Flooroacaety eoicr f ency In fastro- 
doodenal bemonbave, 6r 
Ftoothaat, 165 

Focal aelncT* In bead bjitrlei, 1404 
ftstienpleQfc, 643 
prapletnc, 643 

FoUicte, (naflaa, cyit. peniaeoC 962 
niptaie, ea. apprrwtkrfib, 693 
FoIlfeniUiit. of band 1166 
of TBlra, 972, 973 
Foot. 1259-1296 
aba ccm , 1293 
a n oe ia , 1272 
amtony fuDctional, 1239 
ardn. 1239 
aiUmta, 1291 
axa, of baJaoce, 1264 
of Wma*a. 1264 
boDci, aecauory l'*72 
buruu, tnfedjo*, 1293 

coDjEoHal, 1266 
fractnm, 1090 
bmd, probknu, 1264 
Uuiwuun, 199 
ta fwit. 1291 1292 
InfcctioDt. 1293 
iofma, dulocalioQi, 1099 
titafflcma, 1261 
oodtaital dnlocatkai. 1099 
fflotxB, 1259 
J261 

paialy»,12»5 
ercTtan. ptrafyiu, 1266 
fettrtndc, paralyrft, I2M 


Foot, tBO'ciev htwrtof paraly'K 
I n 

nUrtar neior paratyah, 1216 
(uteoarthiltK 1291 1292 
cnteochondrilK ('*90 


otteoenytIbK 
poralylK dcfonnhlei. 1264 
pothlona. 1239 
theher 199 

vtbulofel dhlocatlon, 1099 
Irrneh, 199 
tobeixuloth, 1145 
tionoea, 1293 
TiKtilar dhcane. IN3 
Foramen, of Bochdaleb. berola 
(hfoutb. 362 
tceatmcnl 366 
of WTaitow 416 

orale ratent. pulnoftk ttennli 
frith. 417 

perxlnetit. uhh iaconipeimt 
ralfc 441 
wflhout rahe 441 
Forcept, heniouaik. hltiory 9 
Forrann. fradorc. fint aid, 962 
Foerfoot, afttictloav 1216 
Foreffo bodiea, delfatlUon. 34 
Impactfem of cvipbafua, 391 
hi air p«tfa6ca, 313 
ki bfta«, 337 
la^oinu. 1136 
to ;wito«al eartty 499 
In phafyru. 233 
In ftomMh, 627 

6n 

cyapt<9aci.621 
tmtiaenC 627 
la tborax. 3f7 

httraocnlu Batnetic, mooval, 
221 


phtrynpral, 235 
urttmy calcuhn and. 67^ 
aooad bealtet and, 34 
Fomola. E'rana. 1b burn iboet. 169 
Foihay IntraderiBal tnt in talamnla. 
1203 

FotberafTa dlBatr, Sec ftrurmlfit, 
lrirfi0limL 
FotbertOTi dp*. 461 
Foler^ aohitlcn, cardDoroa of hasd 
and, 1133 

Fracturefi) aetbe fooctloo and, 991 
aaottbesla In. 964 
axnUon, of txtartce tendon of 
flapm, 996 

Bvr'i Lj^iuula ki, 994 
Mood. TOofc. Injeeion In. 994 
bona coftea ht. diBlln t, 993 
by dkcd Tkdeaca. 960 
by Indirect dolcnce, 960 
by nmacular aetkm. 960 
cakfepn depcabkaa In. 990 
caOoi formation hi. 9^ 991 
cloaed. de&sttlon. 916 
CoW 1009 
nrFcraa, 1012 

nipora of axtemor poDidi kav 
»M bi. 1217 

atm minuted, 979 

complete, deOnltlati. 979 
compfrated. ■telbibV.p , 979 
cocBpcmid. See Fneturt o^en. 
comprearioo. definhioD, 979 
of anUe, loto 
deprave d, de fl n m op, 979 
dM o cftkaa and, 997 1100 


FractLrrt(f) double renlcal of Mai- 
pltrwr 1059 
eccbymotit In. 990 
clloloyy 979 
fttFiw 1067 
flmaMbv.9tO 991 
fKwrt. definition, 979 
peemifck defitdllon. 979 
heating. pH la. 991, 993 
bncncibfllzatkm, po^t reduction, 991 
Empacled. defitdilon, 979 
In cotmioccnce endocrine and 
foetabollc featnrex. 13 
(acoRiplete dellnitfen. 979 
Injary In, treatment, 
hUcnrochaTrteric, of fetnor 1067 
local chan6« foltowing, 969 
march. 10^ 

marthuL of dhtal end of radbn, 
1013 

Moiuenb 1022 
nnfal. 2J7 
Medlln6.994 
Boaomloo, 992 
calHum aource bi. 993 
trajnbtJon Uauje in, 993 
local pathologic condhlon In, 
992 

prrwttJoo. 993 
of amabubm. 1037 
of aheota, opper 276 
of ank3e, 1076 
of calcaons, 1062 
of eapfienum, 10^ 
of exrrieal ipfoe. 1031 
of ckrlcte 1043 
rina aid.9n 
of CDctyt, 1060 
of oon^rle of roBOdlble 273 
of cuboid bone, tOS3 
of oindform booa, 1015 
of dbiai pbaiana, 9OT 
of dortal tpbie, 1033 
ci eibow 1024 
firu aid In. $|2 
of feisor 1061 
bead, 1061 
femcr end, 1071 
aeck. 1062 
ahafu 1069 
of fibula. 1073 
of foot, 1080 
cf forearm, fint aid. 962 
of hand, 997 
fim aid tai, 962 

of lanTtemt. See Humma, Jrwe 
turts. 

of Jaar krtrer flrtt aid, 9®2 
oaleamytlhli and, 261 
Dialer 276 
of larynx, 310 
of louw extrwnfty 1056 
flrti aid. 963 

of kimbar acrubrae tramrene 
proceue^ 1034 
of maodlble 274 
of metacarpal of fingera, 1001 
of metacarpal cf tbnmb 1000 

of metalanah of foot, 1087 
of mkidla phalanx, 997 
of MTfcolar bone Se# NtrricuUr 
**re friKtUTt 
of no*e, 279 

of ododobl pnxeu, 1053 
of ofccranoD procen. 1025 
of pnella. 107l 
of peWc rtn, iQjfi 
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F»ce, tean, 153 
»oaiid», dftridaneoi, 153 
F«jd»l nerre, daordm, 1441 

pmemdoc to rcmonl of MiU- 
wy »l*nd tmaor*. 2f7 
tntTTTM to, 1449 

FiOoT twcteml, ki clrtokloty tn- 
mi Sh i mc T 90 

FftUofifui tobcs, cucor dltdiAne la 
929 

lymp h Ttnelft. 1369 
FiDot, tctr»]o*y 439 
diafiMk, 440 
dacha tiuhoma *ad, 440 
•arjicil treument, 4^ 
(ymptotot, 440 

FatuIk cornnt in DcaramnsciiW 
daordcn, 1301 
Fuoa boccopbAiyiitnl, 302 
191 

cnricAl, ijatomy 301 
AiatDfny 1224 
enrTikm of m wtfand 

•4 

of ibdamioAl wall, 475 
of haod, uatocny L224 
tatlomy 1224 
peine, tOAtoeny 952 
prrtracbeal, 301 
prrrenefani, 302 
Scvpft*. 475 

Ftadil tp*c», of h«nri. uaunty 
1191 

fnf ee tKB a 1191 
of peck, 302 

Fudotooiy Id voond S4 

Ftt, la bora dw, 191 
m gm i lcMoc e, ftka, 146 
meubolsm, Qr«r tad, 762 
pKocrau tad, S03 
oecroclt, of breot foOawtii 
tmmiA, 337 
PitifEW. fri umn aa, 1097 
to cold lajuiy 191 
Fecafilb, perfonbon of dgmold by 
700 

Fern, impxttno, tntfgtnil obfCroc 
tioo in, 757 

panat*, to tnleafnil obainicttaa, 
739 742 

Faadliv, rntrawsw, proloo^ed. in 
cocTakacanca. 150 
poatopcntmi. m cCTifrrrflal byper 
trofJiio pyiodc itojoaa, JT7 
Fdoa 11® 

Fefty'i fyndromc, 131 
Fctntla, cr«5ocrtoe diKrden in, 977 
paeodobennaplirodim, 911 
rt^rodnetire lyuoa 921-977 
tSteua of, pam m, 929 


ir fractom. IWl 
td, a*?>tlc necaoai*, lOQ 
bi hip diikKatkn, 1096 
Ir wlm a. 1061 

Pf^r r»-*i.ni>rie fridniw, 1067 
fti «d, fractmta, 1071 
^ fraetnrw, 1062 
ift. fraemm, 1069 
jtTOc6ain»*r tnemr^ JOf* 

,cl*,ierte fractBiti. 1064 

leinkyie, 

Ixti toftdBal benilopi«7 ^ 
Wmka. IT 


Ferer lo bronchowoiic cardnonuL 
416 

of andetcfinmed orisla. antlWot 
ki in. 504 
poatopeii tl ae. 121 

FlbrnUttcn, murlcalar c mi c cUo o. 
109 

in caidnpnlmooaiy by-paaa, 429 
manajcmnil, 468 

FJbrinojeo lonnaujo by JlrBr 763 
Fibroadetxtma. (utne. 664 
pant, of brtaat, 367 
of breaat, 326, 244 
Fibnudf, 942 
bkedltig m. 942 
m pnpiaocy 943 
toddeaca.94^ 
rntrafloiral, 943 
paraabk, of pcaflcneum, 512 
nbcDucoca, 942 
nbaeroco, 942 
lymptocnt. 943 
treaanatt. 943 
typo. 942 

Fibromafi), cardiac, 466 
dwodrotnyaoid. 1153 
piacnc, 664 

of abdominal araQ, 482 
of colon, 708 
of caopbafoi, 601 
of baod. 1236. 1246 
of ioon*. 1172 
of cod oaMth. 263 
of Ifm 795 
of tnofa, 423 
of rmijefai. 1104 
of n a aj p fciu yi u . 240 
of orary 968 
of *m«n 
aattfync, 1157 
perfoacod. 1439 

Fthroenyoma of ntana. 942. Saa also 

FlbropUna. m wmial 27 

phw of woond 23 

Ftbroaarcoma. cajdMC. 466 
of bom 1 169 
of cokn.708 
of imots. 1172 
of r aemm . 729 

of ac^ parts of m u g m hbM, 1173 
Fibroki, Dorkilar ni^ pH wwl, 

Upt amt mootfa. 263 
Fkroaitm. 1103 
Fjboia. fractnrm, 1073 
Fwld block, 169 175 

m tractma Ueatnciit. 985 
*7Kkl-ftre basal ctO cardaotna of 
Up, 267 

FbipRti}. MopatMtiom, coateoiZai, 

1 41 

baseball. 1118 
cold, bmehUTy 1350 
CtWtilctKKts, coQaemial, 1248 
doesttm, nbcutamoui absetaa. 
1117 

drop, 998 

dcriJtbcxdoc. 1251 

e i tm a ca leadoo. tmlSKm, 991 

fmlcai, 1250 

hypoTOophy 1252 

maOet. 99« 1218 

BWtacaipa] booea, fractures, 1001 
Deck frsctiiraa, 1003 
Uamrene fractmc^ 1001 
niddk. abaeoca, 1249 
snappin*. 1228 


Fln»CT(s) spider 1252 
ippe imm erary 1251 
tramfer in lorn of tWih 1255 
webbed, 1251 

Fmper tip ampmalkam, 1213 
•Patomy 1189 

F™8®’ trapa, Japaoeae, in Colba’ 
fracture, 1011 

b dUocatloa of hnmte booe, 
1007 

In racha] ihaft frscturei, 1022 
m tranmrsc fractures of 
radaa and nln« , 10I9 
"Flnjcr awn*, 1193 
FIp*y pafrodoodenoatomr 639 
640 

FInacy procedure in peptic nicer 
642 

Pmnertr exdusKn oparatm, 644 
in pejkic nicer 646 
Fimicrer rastroietanoatcioiy 639 
FIi« aid, II 
m boms. 193 
m fiactares. 980, 991 
in baixl bhirief. 1204 
FlWQro, anal See Anti jfaasrr 

Fmqrt fraetBre, 979 

Flstiila(t) anal See Anti ^sndt. 
artenoTtnoQi, 1351 

di a pKw h. 135# 

fynzjxoens, 2359 
treatmmt, 1359 
wicoaa vetei and, 1330 
n a od aied wtb tml and rectal 
malfonnatkiss. 591 
btUary poat mej a uw 114 
bnacUofeatic, 292. See ako Seek, 
cvwubrr kmtl 
broocbopkoral, b empyona, 392 
eaj-odd cxacoKca, 1435 
CTinbannl, repair 1418 
crankeasal, repair 1411 
daodcnal See D^nnm, Jtrfidaa. 
aastrocottrocoUc, tn martml 
nbtr 617 626 
fastrokinnocolb, 654 
trealmem, 655 
im rdm a l . postnperatlra, 115 
lympfa, 1373 
pancreabc, 804 
electrolyte rhawyri qj, I31 
bypoQatremic addoaa m. 13 
poatoperttrre. 114 
rccto-fo«a aancolaris, wab nn- 
perfoniB amw, 592 
rectopermeal with imperfonie 
aiais, 591 _ 

rectocrethial with fanparfortJe 
anas, 591 

rectoragmal, wWi knptrfonte 
ants. 591 

rectonbcsl with imperforatt ami, 

591 

MOrary <ktct, 285 
damcddoTCsleal. 705 
diyro^kasai Ssa Cyiti, nbrotb*- 


trecbooesoptMcal. 314 571 
FwtoJsctfloiy eerwa fi*nl<<o«By to 
anal flsenia. 724 
FbtnlotraDy m anal flstnla, 72 4 
TDrsDS Id anal m n l *» 

724 

Fdz, RcfinaH 691 


“Hill cbeat,” 3Ji ^ 

Flaih, hot. m ormriaa failure, 949 


Flaah bums, 183 
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rwfwi in’ 
h>pcnBpWW 1214 
tpaMic pcTpoal. 1275 
IrttlmMrt, I'll 

rVwf prflcf* imk»e, rrpiJr 


rfcwrifpJomcrfhiBd.ntr'ine 1^ 
ricoqtita ki uk hofflofiUiK » 4 
ritrid. b*kfict « hoOr 

vrifKtia.I'l 
h pcmonfih, 4^1 
bom, lt6 

cmbros^nL ^ Tift'Amirt"#/ 

/•iJ 


ct30tp4Tt«»ntt, 126 

bnondirfes 1 6 
coMbociHt, 127 

tlfctnjfytw tnd, mafujtmctfl IJ 
ettncfOuliX' compifimm, pe^ 
uxma ind rrlitloo, 4lt 
rt*Ttpc«ition, 

(odhim cootftWfTttoa ilnrtub- 
•Twn, IJ3 

xoltnw dhtorbancrt, 1) 
irtenihlil. cwnpo^Hkjn. l"^ 

^olon (on concrmr*- 

Ik* cad, 1^ 

low tf nrf n t cfieraUon. rrpU c tmtiil, 
106 

rvftiacnl. 4«6 

rt qu kn ucJ i U k) bom ihock, (id 
BUkxL. m 
(a ■ffftca] paUctUt, 

^vnutic. CMfoteation tn krfmil 
»f 911 

iTSoml, nady o( la pywJxmih. 
1132 

chmpy ta p CTM o a ftK 4M 
Ukk, bfc x^Pic al mnn ta frac 
Care heaUoi, 991 

Flnor o li jiti ocanhone k admocor 
tka] m r tsr j 13 

Ftoorwcopy ccxft gfl cy ta rawro- 

d m^wial hfm« M £52 

Floodiaae, 165 

FocaJ Kistm la hod kjiBin, 1404 
Fotd, ml ro ipkj tic, 943 
rmpknic, 943 

FoOicfc, fTMflaa. <T«, ptr»4*«rt. 96. 

rujmue ti. appcn dici th. 693 
FtfflcTiHth. of haod. 1196 
rkrt, r72. 973 
Fast. 1239-1296 
•baccM. 1293 
•ceneata. 1272 
■mtonu fanokwil, 1259 
«n*ei, 1259 
wthrkk, 1291 
nii. o( baluce, 1264 
oflcTcntc, 1264 
Ikko, a rtc c K y 1272 
borne, mfcdiod, 1293 
dbcuo, 1266 
ccncnlul. 1266 
^nctai^ 1090 
bkd, proUemi, 1294 


bi tout. 1791 1292 


kots, dUocuknB, 1099 


ndduml daVnOon, 1099 
motHQ, 1259 
nuKla, 1262 
doniflexor jMralyiii, 1295 
VTcnon, panlyiit, 1296 
ktrkuic, pamiyth, 12ia 


Toot. mmclo», Inwrlor it*f»ly*K 
I n 

plfcrUr Oexpr tanlftit, >289 
oMmrtSrltK. 1291 1292 
odrochondrilh. I''90 
nOfomydilK 1^*94 
parairtic (WfontUlki. 1294 
pcnhnm. 1259 
^hrr 199 

lobuMd dKiocalkm. 1099 
tmKh, 199 
ttrfxrmftnh, 1145 
Ivraon, 1'93 
avwutir dK(**e l'*95 
roramrn. of BocMalrii, hrmb 
iKroofh, ^6 
(rratmcDl. 3M 
of NMmlow 496 

orak patent pnJnwmlc «ienoiK 
anh, 437 

pmKirtH, aftb JocwBpetfnt 
rahc 441 
»h>Mt nhr 441 
ror^rpv b(«MMa(ic hhtory 9 
rofrarra. fracQirr fital •W. 982 
rorcfoot, allQctkJOt, 127* 

Tord^n hodka, dcflstUan, 54 
fanjiaciian of raorbapn, 491 
In air paMafn. 915 
m brcaU. 397 
In loktt. 1196 
tn prrttonnl cavliy 499 
h p faj fyBa. 295 
In Uorrudt. 6.7 
dbiamn, 627 
armptotm,^ 
munvnt. 627 
CO tborat, 917 

rotraocekr ROfoeiic maotail, 

221 

aonxBaaneUc. raaoml. 221 
pt u ryatc^ 295 
Brloary caicnlui and. W 
*ooad heaUnt ud. 94 
Formula. Eraot, kt bora ihock. 189 
Fcnbty mtradcmuU teal In tolirciala, 
1203 

FotbarfOTa dbme. Sn ^r«>afrl* 

FatberfOri dfn. 491 
Fovler^ aohalon. cudnoma of hand 
aod, 1295 

Fractsrdil. acthra fonctiop and. 991 
anmhcsla in. 994 
anikloQ, of aunior tendon of 
fafoi, 991 

Bkri h rp ergB tU in. 994 
bkmd. vtole, faikctloo m. 994 
bone Cortex in. dnlOot. 993 
by cOrea rMciice. 990 
by iac&recl dolcn^ 9S0 
by BKtartilir action. 990 
calctuca drpoaitloa ki, 990 
calka fonaatkn In. 990 991 
ck ae d . definition. 979 
CoOei* 1009 
laiuae, 1012 

of extesfor poffick lon- 
tOf fe. 1217 

ccnmhnted. ddliihkia. 979 
onplcte, fWInkltiTi. 979 
cempOcated. deftnkfac. 979 
cempoand. Sec Fmctmir oom. 
onprasdoo. deflidtion, 979 
of ankk. 1090 
depnaaed, dgftnhina, 979 
dkloaoiom and, 997 1100 


rracturela) doable »<filca1 of MaJ- 
yalvne* 1059 
ecchynwlt in, 990 
etWofT 979 
fatbeue 1087 
ftnl aU in. 980. 991 
Swore deftnUoQ, 979 
freemticlt deflnilloo, 979 
bcaha*. pH In. 992, 993 
irnmobfliratton. pott-rtdocllofl. 991 
Impacted, dcflnllkn. 979 
h eonralevrncr mdocrlw and 
metabolic fcatom. 152 
faKxu aptcte deflnftloa, 979 
btjory in. ireatrecnt, 991 
faHeTtrodUrtteric of feraor 1067 
local ctiante^ foQo«io8< 989 
march, ID87 

mairinal. of dhtal end of radiut. 
1019 

Moetejvh, 1022 
naui. ^7 
DcedUax. 994 
nonunion, 992 
calcium loorcc in. 999 
tranolation tlwae In, 999 
local patholofic coadkloo in. 
992 

pmetnloo, 993 
of acTtabutsm. ID57 
of ahtolcn, opper 276 
of antk, 1076 
of cakaDOin, 1082 
of cap teDim , ICC9 
of etrrkal vtoe. lO^l 
of da Ti d e. 1045 
ftm aid. 9r 
of co cc y x , 1060 
of ceodyk of manlible. 275 
of enboW bone 1085 
of csBctfonB bcoex, 1085 
of dinal phalanx. 997 
of dcrol ^)lac, 1053 
of elbov 1024 
flnt aJU in. 982 
cf fetanr 1061 
iwad. 1061 
lexer end. 1071 
neck. 1062 
dsalt. 1069 
of fibula, 1073 
of foot, 1080 
of foreana, dm aid, 982 
of band. 9^ 
flm aid ku 9S2 

of Immerui See Htumrus, frmc 
nerrr. 

of Jaw lower fir* aid, 982 
oateomycOta ■twI 2si 
opper 276 
of larynx, 310 
of lower citie mhy 1036 
flm aid, 983 

of lumbar rertebeae traatrert* 
f e o cT xa ti . J054 
of manrfft' tf. 274 
of metacarpal of ftnperi, 1001 
of octacaTpal of ibomh. 1000 
cf metatanab of foot. 1087 
of tnlddla r*Ml«TrT 997 
of Btricalar booe See ^eiiewke 
601W /rmetm 
of Doaei, 279 

of o frot oid proccM, 1033 
of ofecranon proccia, 1023 
cf peeQa. 1071 
of pdrlc rtm, 1055 
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Frmonrpfi) oi pdnc riot, IMI 
erf petrk, 1056 

ftm Bid, 9t3 

of irfalinfM of too, 1099 
of [w nTfml p h«UnT 997 
of ndkn. Set Rodhts, frmclurta. 
erf rfbt, i<HS 
tmqrft, 385 
of Mcmm, 1060 
of icapiik, lOa 
flm eld fa. 9*2 

of semihnmr CBitiUfCA, 10*9 1090 
of riwoldrr 1041 
of ibocle^ finne, 1045 
of dmH. open. 1 407 
of ipene, 1051 1055 
flril aid fa, 9*2 
erf talni, lOSO 
of tboeu. 1041 
of tibn, 1073 

BOtedoT ipfoe Bad rob er ek , 1073 
of tftntl phttBU, 1073 
of Dbkl ffaait, 1075 
of tneheB. 314 
of pha, Set Uho, frocoim. 
of wnft, first aid. 9S2 
at irrot >afat, 1003 
open. 985 


hemoi ihij e to, trearmept. 9*5 
nrrmribUrTBttOff. 987 
os teo my att m m. 1127 
redaakn. 987 
iboek ia. Uattua* . 985 
tnrtioe <4T«rtrw< b, 915 916 
woond hufocoao oi. pr o p hy f B JW 
tod oeauDCQf, 986 
wwul u eann m m, 99l 
orbitil. 219 

defistuoa. 979 
pulKrfocr 98*-^ 

ptijsictl medanoe tod rehabOji*- 
tm K, 1316 
pfiTsica) tbenpT m. 991 
pdo c t me , rirtottloti. 979 
rt d oetjon, 991 
repair 988-996 
iluck m. tTBBtTntfrt, 991 
Smnli. 1012 

aofl part tnjariei to, 991 
tpotUaeoot, dafinftioo, 979 
ipfjia, drihiilio*!, 979 
•o^ierocliaatcrK, of fientnr 106* 
trajopcBtatkn n. 9*0 
trwooeiit. co nrii kTBl kB*, 971-988 
fmdes foe 991 
tnxfanlrrfc, 106* 

type*. 978 

mrioo, ddayed. 992 

r^v-TTTTn toQite In. 993 
franktloa tiwe in, 993 

patbotocic coodiuoa m, 

♦92 

prtTentkai. 993 

•dffat beann* ^ ^ . , 

Frt^-^riocaitow. of (teul r*lial 
eirfpbT*^*. j 
yt^Wi docMl refi*. 10^ 

(rf i tr«iVlg 1044 

Ffa»a» HlopalWc. *&>!- 

FtW^Sp?^*^ ’ 

art. 723 


Fref test, ia ijapbofTTurakaa fa- 
p^«ki 974 

fn fy uip feo tf a n pl om a Teoemm, 

9Cta 

Fraberi a infraction, 1290 
Fremont doc, ctpensental nicer in, 
634 

Freqaeocy nnoaiy In unatry tract 

dlOTtfi, 856 

Frwdlander i orcaomns ki pento- 
DlQt, 4*9 

FnctfUoder't ptmnneua, 406 
Frobtons, II 
Frofaheh'B lyndrooic, 919 
Fronttl lobe, abaotaa, 1431 
tmnors, 1424 

FnmoceDpanJ jnacdot). cantmlom 
aod hactcalMaa, 1402 
Frcaitrfu, 199 
Frozen iboolder tllO 
PocflNe nreean, 13 
FoocTwrt, patftMfi of, tn band nfec 
nom. 1184 

Femcoa mfccoont, m lympbedasM, 
1311 

pulmopary 413 
Faaicaina, 907 
Foonel cheat. 3*8 
Flu uncle, otial. 227 
of hand, 1186 

Foruncuioaa irf tqItb, 972. 973 
Foslon, operatm. m Poa'i daeaae. 
1142 

m tubemiloas <rf dberv 1146 
m tnbcTCBlcBo of tdp 1144 
□3 CEibeenkiBi of 1 143 
m Qtbereakaa of thoolder 1146 


Cum Zt 13. 31 1417 
OtHbkdder aoaiooiy 760 
encanabea, eoovnhaL 763 
ealaficatua m chrocnc chcfecy*- 
om. 773 

cajmema. See Cari^Ki— of paO- 
ffafdrr 

m efarome dolecya- 

Ota, 772 

Jarate. ud. 

77* 

hydrops. In efarome cbidecytutia, 
773 

mfodiCD in cfaokcyvUtB, 77f 
nfiantmauoo. See Ckil» ji/uii 
mlory 763 
tympb TCBeti. 1368 
imlk of caicarm. cbroalc cfaciecya- 
tits and. 773 
p hyalotocy 760 
urawbarry 772 
■ treatuiciil, 510 

765 

biliary tract asd, refatloD- 

ah4>. 766 

carcmcots of faOa ducts jnH , rela- 
tBXt. 786 

carcfaiotna of caObladdeT aad, 784 
778 

cbo l nsKi rol melahnlnm attl, 767 
grfse. 76* 

pun, tTMghawim , 768 
i ia iT » .iat l nB , 767 
dagnorfs, 761 
faaauon, 767 

bda aaTahnlaai and, 767 

tale ttasli and, 767 

bdMjy tract Infactkai 767 


Otikioaa, ilaa, 7*6 

fa rt rst i n a l obs tnic tkai fa, 757 
small intsstlne and, 6tt 
inrlrtwOT 765 
■fa, 763 

precnancy and, 765 
dfail, 774 

Ga rrm a clot’ofio, deficiency affect 
on voond tKalinc. 38 
Oanflica) of faaod, 123* 
atKdofy 123* 
patbolosy 1239 
s y mptutut , L239 
treatment, 1239 
types, 1239 

OancLonectaany himbar 1465 
tboeadc, 1465 

OanfUaaeuTDcna, benica, cf admal 
nwtiTla , 231 
nwHtTjwtnal, 371 
Oanfrene. p^s. 43 

aennn. fa open fractarei, 9*7 
In cefd Injuiy 201 
pufaoooajy 405 
scnrfal, *97 

saacnlar asqntahom for 1179 
Gas. ganfirae, 45 

Kmn, in open fiactmea. 9*7 
ratsagf, fa obatriKtun. 

739 742 

Oastrectotsy tfhlal, in cfaronic faa- 
trv nlOT 655 

partial. a Q a ^taiaal s after 639 
dotal, in pepdc nicer £31 
pltyookf fa barf s, 631 
infiwwH^i cxajcatiiily re^ 
toratXD foUovm^ 639 

and. 639 

iouina o c* atrd, 639 
fa lEistnc eaneer opera OT e mor 
talay 675 676 

m gastrodnodenal beanorThaga, 
652 

fa palliation of gastric caro- 
Tvmm 675 
m peptic nicer 638 
fa) raiapamg pancralrtn. lOf 
*'*-h‘*'*' for 673 674 

nker foOovmg, 607 
versus total gastrectceay in gai- 
tne fnr^w^ns , reiatrw fm- 
qncncy 673 

p oat tip e iat iva ompbcaPacis, 626 
subtotal See Carrrrcxaiiy f** 
tmL 

sympCoBS loOowint, 626 
total, n ga^rie caf c moma. 671 

op er ati ve mortaliiy 675 
676 

sui r l nl rtCea, 676 
mr fal nn for 673 674 
■mdral rate in rekoco to loca- 
Hnn of tmnor 674 676 
te Uinl iTDC, 673 

r psu s parttiJ gaaffKtcatiy i® 
^jOic ralstbw 

( T Bcncy 673 

Oarmo. Sea abo Stommek. 

Ooatric mM, ImnaOjo, rrgnkooa, 
612 

inh&qloci, 612 
slimofaifaB, 610 

OaatTK analyaii n peptic nicer fit*- 
Doao. 617 

Oaatric caremoma. Saa C^csati**, 
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Ot^iric Jwfct ki pcfHooaJ ctrftjr 
«9 

Ortjfc o( 6U 

ot purte acW «rrtlo«. 610 
Owric fTtcinkjn. peplic otcrr ^nd 
t-O 

Qntric «lc« Set iderr 

GroKo. 6ia 614 632 
Qrtrilk 627 
•cute 621 
tntnl 6J: 
cbr u eiic 6.1 

rrliikw (o ptirk curcinonn 
669 

cUwflcalba, 621 
corrothc, 6.J 
noftoodt, iJnple 621 
foOcmMs purec1ocn7 6 a 6 
" h yvgftrorhh^ 621 
Wectioo\ KWt €21 
pUefTOCoan, 621 
po*topenlhc, 629 
“wpeirSdil, 621 
OMrocolK hpmnit. 416 
OcOrDdaodeittl hemoniwp. Set 
Hemonk^t* prrrodMideM/ 
OmrodDodeml wfAot Ktnkr 612 
Omrodaodenal steer trtcideoce, 
606 

OntrodaodertouoeT; tfter UMrre 
tomr is cfaronlc purk oker 
633 

ftfie puibl prtnciocDT ^ 

Gtflronterfeh. Ktru ti. trpervdt- 
ebK 694 
tffmdKkk. 693 

TL nuD imewiae tafeettooi, 617 
OtitTWUcrooolie ftstoh m SMrfsitJ 
Klnr 617 626 

CMUwUTWaar in duu d t f o l sV 
cer mah«, 623 

tn panbtkw of pstnc ctr dmxm . 
675 

oocwl atccT (ottovktt, ioodewe 
607 

OutrobepstK Upmem. 416 
OutrotoUstmil cootestt, cipkitkxi, 
po B open tire ■tetrcHni sad, 116 
Ourotetcftlnal coolimtty rtfton- 
txw fciQovmt p«tiic rewetkn, 
639 

Oattroauatnal d ecompn 'ioc hi 
pentfwhb. 496 

Outrotalataal liec nu i lMp in poc 
taJ bypenesBoo. 792 
Oaftroiuntinal •ccrttMoi, T wffrrm 
potuihnn and cblorkfe loMes iiL 
121, 129 

Outromieflini] tnet, dwmp« - Mrifwi 
ro diapfanfmalic Iwnta, 367 

VmtWn. 

ID bona, pttholoCK m 

166 

perfeeatioo. in poenmopertio- 
ocum, 310 

petopcralJ** pnpvatkn, 103 
Geitrofrjanal nicer fnrJ.w-» 
regnrrent, 653 

byperfonctloolnt Uet «lph, 
call tmnoe of pancrea* ntf 
654 ^ 

trealnm. 654 
nfotoenr in, 641 
Owtnoejnnocote henU 654 
naOneiX, 655 

OaitjukJiiuotioeiT aftar partk] g„. 
titetDfDy 639 


aaUrPkVww^offly hi petffc cancer 
671 

in ohdraetbe fiomHce 113 
is prrl^ 

»hb niotomy !•» peptk nlctr 642 
GnUPWpylnp^UfcalcCT 611, 4''! 
OaMrcipkttlc foW, ®4J 
GaMrentooty 64* 

In c^eiphafttl aitt^ repair 573 
Oaoeber^ drvav ■' p knomeply ta. 
152 

Oeneralor hframl. 1306 
rwltani beat 1306 

OenbalB. cwemal. raaioinalkw fn 
nrtaary tract dheav 157 
female htetdlni. 933 
cancer 929 
drebarp from. 922 
mate, crtenBl. *90 
Icteraat, 190 90* 
p hy dofcify 90* 

OeniloannarT i»ln. refeml of 157 
Genliourktary rorfcry andbtotic 

proph^btb to. 60 
OeoUan vlolrt fai ihrmh, 92* 

Oemay curpry tn. bbtoey II 
Ostnod. TOO 

GiddlarM to bead lalsrkt. 1400 
ObrwKa). a«njprl®tlc. pbyiloiofy 
63 

Bartbofan a. abKem. 9Z7 
cytt. 927 

Brrmwr^ plOP o lo M r 632 
cardac. phyaiolofy 632 
eervkil, tsbcrcoloaa. 13*4 
Cowper'k 916 
tysipb. See L>aap* nodei. 
pantbyroW. 317 323 
m taeubofHni. 3.3 
rutwni. 325 

pajotU, iBfiatBnialloai. poalopcra 
liee, 120 

lumon. benip, rcmoTil. 2T7 
malipBirt. 2*1. .J9 
pyloric. pbyatotoiT 632 
Ttnal. i*ti^il. CO 
salhvy See fWncry ftardi. 

SVeos a. isfccthn. 927 
Subr'a, 1371 
CUiB peatv PI 

tafianunaiiofl. *94 
Oliobtasiow. 144^ 

Olkvwa, 1420 |423 1415 
of cord, 144 
of opOc efatasn. 1425 
Globe eandeaucn. 223 
etxmdt, 2.1 

Olobulb. aocEbnoan. teat, b actnnrcd 
heniolyiic aixiala. 850 
pmma, de«deney of effect or 
wcaiDd h^Bpf. 3* 

Olontna, rnyo o e u roarterial. 1104 
tofflor of hamt. 1243 
of pcripbenl nenea. 1459 
Otcaaoptarynpal nem. dhoedera. 
1449 

OkMtopharyitfcal neuralfia. 1449 
Olona, rubber bblory 7 
Qlocapo 801 

ObcocnrOcoida. ftmrtbe, L.4 
ObcQse, b pi popar a tfee manap 
awst of malnombbed padeni, 
100 

mrtaboOKi, poft-trwmwtrc, 142 
Ohneal hemk. aupcrior 36* 

OotfCT endemic, 311 
nwiltmodalar 31* 


Ooher nodular 311 

whh hypenbyrDkhvn, 311 
wJiboul hypenhyrotdhm. 321 
productlor 317 

Ootd. radkttCtlre b adenocarcboma 
of orary 970 
Ootdmart, 12 

Oocadftl. foTKllon. h catahotrvn. 
Ml 

fkmadolropb(i) cborbrlc, b crypt 

ofcbl«rv *99 
b male infertUry 911 
Oorkanetcr tn Bjeawremetrt of iobl 
BJOtlor, 1300 
Ooaorrbea. 926 
dtifnoah, 9^ 
b female, 974 
aevie, 956 
lyiBptotiw. 956 
ireaimcm 957 
chronk 957 

pcHiabonkm iccur r ep ce . 958 
pocrpenl rce iui cp cc 951 
traumt. 927 
symptom, 926 
Ooot. borne b, 1109 
foot b. 1291 1292 
n. pyartbroab. 113) 

Oraaffu foffkk cyii. pcnlstect. 96. 

roptore n. append ichh, 6W 
Cadeiilto'i syn dr ome 1432 
OraiLs, bore See Botte fttflj 
sUo. See SUfi pe/tx. 

Grand sul srimm b head buries, 

1404 

Orajnbtkn tbf. abnenal. 26 
*rp%tb b freciare bmll^ 993 
beehby 26. 26 
b fractarm, 992 
b facrare bca'lba, 992 
b mound heslin*. 25 
normal, 4A 
ctabeebhy 26. 26 

Oramdocyte emra b radbikn b- 
Juries, 211 

Oaoolocyt o pc aia doe (o primary by 
penpkniim. 141 

Oruuiomo, cocddioUal. pufanonary 
413 

eosbopbOJe, 16, 1166 
foreign body of brast, 337 
bab of berbtrm, 1204 
Hodtkb'a. 1161 
bfiibale 90* 
lo femak 974 
of nomh, 236 
Upotd, polnuoaiy 4 1 3 
perhonal, 499 
pyotenlc. of hand, 1243 
tebmlectalk:, of hind, 1243 
Onnulota cefl tnmor 967 
Qraecs’ dheaie, 318 

ta daldrec, radlarloo trataaeat 
and. 319 

recurrence following thyroidee 
tcany 319 

tbyrokkeuany in, 319 
Oral Brftato, rorgery in, htoory 16 
Oretia, ariy wound care by 
Oretmbhn imradeniHil sLb tat m 
cfaaocroKl 974 

OreeuBJck frmetnre, deffnakw, 979 
Orob bcrnbi, 524 
Growth dmorbMca b acme benm- 
togeoeaa osteomyelto, 1120 
Orynfrit, superior lumbar triangJe of, 
anatocBy 553 
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Index 


Fr»ctnrB(») of pdnc rim 1038 
of pelm, 1056 
ftm tid, &83 

of philtnjw oi tot*. 1089 
of proxaml ph«t<nT , 997 
of r»djn». See RMdati, frweturtx. 
of rD», 10<« 
fimple, 385 
of Mcmm, 1060 
0/ tcipola, 1048 
flnt aid m. 982 

of Mmiionu' caitilacea, 1089 1090 
of ahonliVr 1041 
of ibocUcT firdte, 1045 
of iknlL cTCn, 1407 
of aprae, 1051 1053 
flnt aid m, 982 
of takn. lOftO 
of thorax, 1048 
of nUa, 1073 

amenoc iptoe and tubercle, 1073 
oi iihJt) plateau, 1073 
of tjbjal at»fi, 1075 
of trachea, 314 
of ulna. Sm fllM, frmcrvtt. 
oi wrist, flnt aid, 982 
of wnB jcdni, 1003 
open, 985 

deflnhm, 978 

h ega arTt aie in, treatracm, 985 
mawbikEation. 987 
osteaao«litja m. 1126, 1127 
redaction, 987 
iboek m, treatmeiz, 985 
tjuoon flTTtrgi m. 98^ 986 
voond bfecooa co. pr up hykxa 
and treatment. 986 


Frif teat, lo tjmpbofmmloms to- 
galoMk, 974 

in Irui^ufruniloi&a rtiwc-uin, 
908 

Freiberja mfractum. 1'’90 
Frecaont dog, expemcnlal ukcr ki. 
634 

Frec pt cay nnnarr m anna/y tract 
diaeaae, 856 

Fnrdlandcr t orgarthna m pcrito- 
nnm, 489 

Fnodlander*a pocumma, 406 
Frobmoza, )I 
Frohhcfat ayndrome, 919 
Frontal kdw, abtcf , 1431 
tamora, 14 4 

Frocctoteuipufal junctjon, coonmaQa 
and lacaiatwoa, 140^ 

FroaAfie, 199 
Froeen ahooldcr 1 1 10 
Fagn/re Mugeoua, 15 
FuocnoD. poaflioD 0 / m hand mfec 
oooa, 1184 

Foogai mfcctionf. m lymphedcoa, 
1311 

puknonaiy 41) 

Fonicubm, 907 
Funnel ch^ 388 
Farnocte. naial, 227 
of hand. US6 

Funwcakma of ndea, 972, 973 
PctaoQ, opeiatfve, m Pon'a (flacaae, 
1 I<* 

m (ubercnlaaB <d dbov 1 146 
m tnberojloaa of top, 1144 
m oibemilot of ka^ 1 145 
10 tuberatlon of (hoolte 1146 


OaHatowa, Oeua, 786 

I nteC f n al obftiTKtkm fci, 757 
email hdeatliK and, 68| 
toddOKe, 765 
agei, 765 

P«»nancy and. 765 
“lOcnt. 774 

Gamma gVjtwlin, defloency eftfr 
OD voond healint, 38 

Ganglion of tand. 1231 
eOoiogy 1231 
PalbotofT 1239 
eymptoma, J239 
treatment. I.J9 
typea, 1239 

Oauflicwcuany tambar 1463 
tfaorecar, 1465 

Ganghosenronta, hmti n oi mrimml 
medulla, 138 
madtastinal, 378 

Oaugrese, gas, 45 

aermn, m open fraeturea, 987 
m cold injory 201 
pnhnooaiy 405 
acTutal. 897 

Taacular anpntatkns for 1179 

Gaa, gangrene, 45 

•erum, in open fraetn re a, 987 
pwaage, n muatmal oterDcUOD, 
739 742 

OtsOKOBty data?, b ebroat fta- 
trie nicer 655 

partia], anaannymi after 639 
denL in peptk ulcer 631 
pfeyi^ u io ga. baib, 631 
laaP taptctnal wjutkmjij ra- 
tondon foOovisi, 639 


oriscal, 219 

patfyiJngir, dafimm, 979 
pathotogy 981-996 
phywcml and rehalnbta- 

uan at, 1316 
physical therapy m, 991 
puncture, definitian, 979 


repair 98 8 996 
ibcck io. III— tiiient. 991 
Soutfa. 1012 

loft part lopiriH in, 991 
(pontaoeoui, d^nftlan, 979 
ipfam, deflnidoci, 979 
TObtTochantoTC, of feujor 1068 
txanaportaDon b, 990 
txeamietit, ctnwleTatwna, 9T8H)I8 
gnidet for 991 
trodMcteiic, 1068 


type*, 978 
Tml-n, ddeyed, 992 

f«v^rT> aource in, 993 
grtnulaQon taaoe bi, 993 
Vtt*! co a dit ioo io. 

992 

pit t mtk n, 993 

bearing m, 995 , . , 

Fractnreh&iocation*, of dMtal radiaJ 

d hrmbodocaal region, 
of 1044 

Frmffflta* idlopallric. dtftni- 

tton, 9*0 , 

Fmo.-ilOTln.UJa7 ^ 
^jj-ery In, Idnury 16 

FrSS^Wodo. So 

Fiel **, to hiamnaicrr 


mre, 725 


OXLD* 1 I J3 3J 1487 
GtHbladder anatoeiy 760 
aftrmntM—, grogmfl, 763 
cakfflcacu m ebro^ chclecyv 
tita, 773 

carotaotua. See Careiaoma of gaO- 
tJmftfer 

c-hofatCeroaia. in chrome cholecn- 
rtt— , 772 

daeaae. elwil^ilnrhohthMM uul, 
778 

bydropa, to dnoak cbolccyttitii. 
773 

(nfectiaa m cboletyaUla, 771 
bSantnuOoiL See Chaheyriins. 
mjuiy 765 
tyruph reMeia. 1368 
miTk of g«lf— irn cfaroQK cholecyv 
UUt and. 773 
phyxioiogy 760 
aua w bc fiy 772 
wtanda, (rcatment. 910 
OaOftooea, 765 

biltaiy tract ><■«—» asd, relation- 
^ 766 

carctnocna of bde docti and, rek 
don, 786 

I— T,-inm na ot gallbladder ■nd, 784 
cboMochalfltoaaif and, 778 
cbotaiterol m»«»hrJhiTi mnd, 767 
coin. 768 

pam, DCchaittan. 768 
compoakioa, 767 
rft«gTwM- 768 
fomatxxt. 767 
bile metaboUm and, 767 
btie ifatfl aii4 767 
Ml tr y tract Infectian and, 767 


and. 639 

reoz/TZDcp and £79 
m gajtno cancer opennre ncr 
tahty 675 676 

m gutrodoodenal beiutrTbaga, 
652 

to palliatiDQ of gaatric carci- 
■•■■■w*. 675 
to pepdc Djqer 631 
m relapatog panmatUB. 808 
tocikoti for 673 674 
Rmal ulcer faflcrwini; 607 
▼eraai total gaitr ectomy in gni- 
tre earemoma, rciaiiT* fre 
ijueney 673 

poafoper a rfre (xanpheanoD*, 6^ 
mhtotaL See Camrceoarr 
OmL 

■TTUptotm faOovmg, 626 
total, ID gaatne caremotm. 671 

oper at he morlafity 675 
676 

auiflial rataa, 676 
iw fat-m for 673 674 
UTTral rata to rdaooo to loo 
doo of timwiT 674 676 
te chaa pie. 673 

earaua partml gaitrectmy ■> 
gajtric cajxtootna, relatrre fr*- 
<tueac y 673 

Oaatne. See alM Jiuiwar* 

Gaitno acid, focmatica, ragnlaootr. 
6 U 

■ecretMO, aihibitioti. 612 
attomiatimi, 610 

OaaUic anal 7 «li to peptic nicer diif- 
Doaii, 617 

Oaatrio carefooma. Sea fTarctatwaa, 
tsfrric. 
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IkwlJgfl* eMr»cofT*o- 

Twt. *V 

lUut trr^lcHOTN tAten*!. IWS 
n^tafirtn fn li^i^xhtnnia. 4W 
id imtvKllan, I) 
id tfjfctlocrv JO 

ki Imrr motor oninw divxiim. 

1310 

id octhorcdi^ divmlm, 1317 
li iJkMKic uriJcal condrtlom, 
13 4 

■ DpfCT DWtor nnmw diwilm, 

1311 

low, iHw hv eoU fnjory 191 
rddrjjit, (mCTtlan, 1306 
ihtTipT 1303 
Ilc J r uc c l t 36 f9 

IMVnhdio ptwh. br<lnxtiJofic dcU 
HcmlM] tad. 633 

llascVf'MBukUci pytororiaxty Ml, 
643 

IldkMjortn, I 
llf nu n t iobbxtoctt, |4 4 
IlfgQd ^ d iic ^tKlkKat, cardiac, 466 
llctTan|3o«Ba(i3, arterial, of bpt and 
maHli. 64 
aaflric, 664 

ptr«id«, of llpi aad aotnb, 64 
of abdonfatal arafl, 4C 
of taod, 1246 

of wcB, ur 

of Upa tod BMotb, actmnkit. 263 
of hxer 796 
ci noKlc, 1104 
ef ttlInrT iland, m 
of tanQ faant^K, 690 
ef qsieeo, iJO 

llt ma n fio ptiwit «bb dyict w o d fe- 

ptaiid, nr 

H^troexh. la idcrr 619 

b pcpile ulcer 616 
llcttutocele 903 906 
Hemaloto^ ctwofn b bunti, IfT 
HcaaalooH, epUoral. Insiotrai, 1411 
mradoral, tn be^ bbrica, 1402 
foQodrbx brcdfi iraomaL. 336 
bmcercbral, 1412 
treatmrai, 1411 
of iKM. 226 
of rectus sbcaib, 461 
of acalp 213 1406 
nbapowuroUc, 214 
of acrotum. 903 
refaponary b au e tu y vn , 1333 
Mbdoral. 1410 
acute, 1410 
cfafo alc , 1411 
m bead mjariet, 1402 
pdihopfaytiofoty 1411 
d]b^:w,e. 1410 
treatm ea t. 1411 
nbperlcrainal, 214 
woosd, 112 

HenmorMbsk, extranwhillaiy 144 
Hrmaturta, b hi^drr tomon, 179 
m renal eatenocDd, 640 
m onDdTT calailooi (Qieasc, 674 
b ortnaiy tract i&aase, Sj6 
Hernkpaim, facial, 1449 
HcTTTttpbrrectoiny cerebral, fa f r^i 
epite p ay 1431 

Hemlapbem, cerebral, tUBKo, 1423 
H cmo c oocm tr a tloo b bona, 117 
HemLHjCJiioorm . 310 
iportliniiiot. SIO 
traumatic, 310 
tyiaa. 310 


llertwrhflU »*. pflmary Uirtmsbocy 
lopenk purpora M7 
• ilh hcTwmhdpe Into Joint, 
pyarthroxh, 1133 

llem^jah b tw u ochoycnk card' 
noma, 41} 

IJeraorrha^ eoutrol. In woondt of 
larfv ertetka. 1348 
deia)^ b n oap e net ra tint hkn 
abdombal voaods, 409 
rpidural. 1408 

eaceWte fai aoMnd bealniu 24 
from boact, b Mecicri dhertk 
■turn, 384 

pUrodDodmal. 640 

general condderalloftv 630 
wren, 631 

Hirrkal bitervmbn. ancxihrda 
in. 651 

Indxatlam, 631 
ircaimcnt, 631 

^urobteMbal. b dcute ^xirk 
enabn 633 

b portal hypc ii rtwloo, 792 
b ab j l b m, 940 
b cxocer of ctr«ia 933 933 
b cancer of corpus RteTl.931 
ta diTenknldK 703 
b dlTert k alosh. 703 
b ccsopfc prrfoancy 944 945 
(a dbroWv 94 
b hand mbrin, couro), 
b bead bjorin. 1393 
(q open fractom, munent, 963 
b peptic okeer 616, 619 

dtfcremlal dapnodi, 620 
bd dence 607 
ruedkal irentmcal, 623 
urrfkal treataKM. 6.4 
la reprodurtbe ayileni dnettes b 
feotak, 933 

latracraBbl. irumatlc. |40f 
n. hypertropUc pybde ernodb 
b TooalUna b bfards. 376 
■ en b ar il ntlddk 1408 
aoMl, Z26 
retroperkoaeaL 316 
stsdeko. abocl pmeukm (oUov 
iGe.r* 

tmimml, hhiorT 7 
*oond heallnc and. 37 
HetnoTTbafk itaie b ndlaiJoo b- 
Junet, 211 

HemorrtwidecunBjr 719 Til 
lletaoTT h olds. 719 
dlayntah. 720 
etkOocr 719 
uinual. 719 
blentil. 719 
rtrantBbied, 730 
Kirifcal treaimem. todfcaUooa, 721 
objecthro, 721 
lympeofui, 719 
trcaioent, T20 
Hca w dU t ta, hbtory 7 
Tletncatati, Iditoty 9 
HemotbSTu. 386 
b nb fracture, 1050 
peel fonsaifaM 3S6 

130 

Hfliri, 13 15 

Hepar fn t ra tloa fa extracorporeal br 

fnsa, 428 

Hepatectomy partial. i«lrcaL fa 
Urer eare fawnw 79^ 

seta thrombod^ b portal 
bypen ensloQ, 791 


llepatk reb Ihrombmh, n. btra- 
hrpalk block 791 
IkptlHK, araebk, 798 
foflosrb* amebUsfs, 791 
Ts. p3B(7t«tk carcbotna, 811 
llepatomul pooch of Mwhoo, 502 
HfTedaty as factor b bemb 3^0 
|{rrmaphrodhm. irw 919 
Hernia 3tl 371 
abtkKnbjl definition. 319 
acqulml, definhkm, 319 
tdiposa definition, 320 
n. to dir cct bfuJual be mia , 330 
ctianulerhiics, objeclhr. 523 
classiftralKie, 319 
coTB p ktc dcGaliion, 320 
compmsion reduction. 523 
conpeuKal. defiahtoo, 319 
eteloity 320 
defirdtkn. 311 
dbmosis. 322 
dJapbraymaUc. 361 
arutomk factors, 362 
CMfettiui. tTeatJoeot, 466 
defiahJoa. 361 
tSoyaosK 3M 

due to lOppuraLtTe oecrosh, 564 

etlolofy 361 

bddtfice 561 

sUebny. 54| 

ly pp toars, 565 

traoinrtie. 364 

tnsrtBKUt, 366 

tyr«. Sfii 

doolA definhioe. 319 
rpiostrk. 340 
■natoak taclora. 350 
deflahJon, 330 
dbiBosis. 352 
etiolofy 340 
ba ci dfpc e . 350 
soryical repair 53 
nophayral. hbtut, 363 
etJolocy 361 
lymptoDU. 365 
ireataxut. 366 
ctiolofy 320 
nttroal. definition, 519 
fn&oral, 537 
■oatotnic factors. 337 
deflnllion, 337 
dhynoais. 339 
eiiokcy 337 
bddcace.337 
ilbby. 541 

Rrmdfulated, lotestma] obatjuc 
tion la, 736 
RtryicaJ repair 540 
Ireatment, 440 

»s. bdirtet byutnal hernia, 330 
yaRfrerwus. deflonion, 519 
fbteal, mperior 568 
yrofn, 524 
sUdby. 541 

esopbayeaL See Hmda, 
rsoph ay r a l Uarar. 
fa»c»rceraied. defiiytioo, 519 
atranyolat^ benda and, ddfer 
cm la tion. 732 
ncldcnce 521 
tndsfcnal, 554 

■naloenfc factors, 354 
dcJlflltioii, 319 554 
•Qaynoib. 359 
•tiototy 354 
bddeo ce. 554 
PrereBtlon, 549 


1520 


Index 


OoiiJotin* MnpouuoD, torftnjmie 

nr? 

OafOotioe rnnbod of tooriUeciom y 
wid •deooideciotny 214 
Gcmbofl, 2S2 

Oyaccokigic tnd chttHTK tUT^ny 
mtitucttK prophyUxii, flO 
OywcoJoty cHnxaU approach w, 
922 

indhidotHutkiB of p«(irst in. 921 
Oyoecorautis. 319 


HjUk ruiakn» of Nrbm, 1204 
€27 

Haiku aoeextnuDii, 1211 
Halkn nriitaB. 1211 
HaQin nlfta, 1271 
etJoiotj' 1279 
Utaaneirl. 12*0 

HalKed, WiHuun. fi. 9 12, 19 IJIl 
Kabctnl I v)«Din*i berxcKiiiistj 544 
HalMad n tnyjmal henuopiaaty 544 
Hananma. of brer 795 
of hint. 423 

Hamllun nlibft test tn <Qffa»a osU' 
tih fibrosa, 1161 

Haro man I (n medtasiitial era' 
pbraema, 370 
Hamnwr toe, 1211 
Hawl, Utl 1238 
abriukm, 1213 
asitvutbioa, rMnpmUai. 1244 
toe m y ato s. c o pi rinba . 1 antram 
UQt 1242 
tnratcaeBt, 1243 
ape, 1454 
apkaa. 1241, 1250 
■xtificKl, Venn tpUt iiaok; tlSO 
blood t ga a ek , tomon. 1241 
boos cysu, 1246 
booe sarcDCQM, 1 46 
booe ozcoan, 1244 
bunts, 190 1220 
abrixlw 1213 
capdary anitona, 1242 
treauneat, 1243 
earcbuoia, 1^2 
c a remoos aafiocnai, 1242 
treatment, 1243 
ootttennai drformrtiaa, >247 
clandflcadon. 1247 
etMoca; facton, 1347 
eonatnctkiaa, conacnitai, 1241 
cnaluDs inpuln. atnti^rr 1213 
buOcnhoie, 1219 
eocboridroraa, 1244 


ettalaaea, 1 43 
carUlaftintta, imdlrpk, 1252 
Earfaii’i tmnon. 3246 
faada, ariatccr)' 1224 
(tbrtwia. 1236, 1 46 
fibrooa Unoei. Rnswra, 1236 
fldDl txviom, fupCira, 1220 

fractacn, 997 
ftmald,9»2 

bskH of ckraantt <<. ^ 

^n^Hoeu See <?a*rflo« of 
«Vwm tn mor 1243 


liypopiaiia, 1241, 1249 


Bifactkm, lie 

afatat**. 11 ^ 
care, pnanal prraelplas, 1183 
•;1199 


Haiul, btfeetioin. dnlnar la. 1315 
bciilcin for itlS 
types, 1316 

tojunes, 1204 
bfeedroc fn, cootrol, )204 
emshia*. 1213 
cunn. dlafnoala, 1207 
famory 1205 
open, 1204 
first aid. 1304 
aeaaory find®*!. 1207 
ftir»ical repair 1208 
types. 1204 
bporaa, 1237 
lobster-daw 1349 
tymphantkomsa. 1244 
lyttrpbatk drabtate M97 
Qsetaaama. t>J6 
BtocoBs cyst, 1240 
tnyxocoa*, 1246 
nerm, toxaan, 1246 
omrofibraaatcoiaa, 1247 
oeomna. pJeufoom. 1247 
oewTOsarcoma, 1247 
octeomaa, 1246 
oettwd. 1243 
oateoraycliija. 1190 
wottax aranuioaia 3 43 
R rvVIffl a ba oicaa dame to. 1 46 
aarcooaj, 1236 
*er»ao’ rettaWTodiTe. 125' 
s yn wk a a a. 1243 
tebmpsctalic gnnDkroa. 1243 
(endoos. tssjonaa, 1234 
turnon. 1130 

ersBi frotB latm mwBin, 1.J8 
arraof from atm. 3230 
tnauif fron tendae 
1231 

beufo. hKxiBtKX, 1230 
bona. 1244 
ckatdVeaiKai. 1230 
Stem caQ. 1246 

uBtbotaatJc. 1240 
mabjBaa:. tackteoca. 1250 
mwartitk. I 47 
of fftrots (aauea. 1236 
of a ar wa , 1246 
typaa. cncKietKe. 1230 
xaaibaraat. 1240 

HanO-ScbuOrr-Chrstlaa dwwsa. 216, 
1166 

apinumevaly In, M 

Har»wy 15 

Haatamoaoa tbynwdrto. 320 

Htttdbekb-lImdsracM edmioo. 1 >0 

Harmlan lyaaaa. tmsora, 1163 

Bead. 215-290 
dieisioa, Coshat. 73 
to^arks, 1392. Sco aJac C saio- 
e^rtbrmS vtmrUt 
c c a nuhaa at m, 1404 
bi^ aekMoy 140« 
mra d eoca . 1392 
c na ch a tt baa. 1392 
peaetratbss. 1408 
Ipnpbrtlo saippty 1371 
■Wfcry BiUihMtic propbyfaxia, 39 

Headodw, a head lopiries. 1399 
® teracratual tumm. 1421 
pott-trawnaifc, 1399 

Healis*, by first bstaBhoA, 31 

'9ITOI foppunclra wound 
heafinfc ttMUiry 
by Kcond bnarttrop, 32 
liy tbrrd artetuwrt. 32 
spcemd. 5aa Wetmd A aa fcai 


Hearisx. km ta Meninet Ar ffw. 
249 

tou. ^7 

In Me ni e i e’ i dbeaaa. 249 
tOmhohl, meiaairctneiu, 247 
Hean. 426-00 
arreai, 1*0 467 
•uuldpaied, raanafemnst, 461 
It- cow. 429 
cantaec masaafs bt, 461 
tSajnoak, 467 
fartora predptutia*, 46? 
m aortic arch aoeuiyta repw 
464 

m cardioptdiaooary by-pasa, 
429 


maaepetaenl, 468 
prawBUoo, 10 * 
resuiciUCioc tray 469 
treatmeTU, 10* 

tccbni(}ue, 1*0 

beat, cesaatioo. S» Wean arren 
restoration. 5ca Wearr arrest 
Mock, coospleu, 3a wntriculir 
aeptal defect closure 445 
Ctlhctnuuoil. BJ aodk •ewrafa, 
436 

in atnaJ aeptal defects, 443 
ui ffistral ksauSdency 435 
to mitn3 nnuaii. 450 
m p p t o wt dDctta aiterioies, 431 
tn pubnonic umoak, 431 
m mrakcr of FaOoc, 440 
tn ptwspnaJJlrw of ireat Tesads, 
446 

B TTODicutar tepui drfeeU, 445 
coaprarane. Uuim I c . 441 
danan aniBlred, dawSeitian, 
426 

coniankal, daadScatlon. 426 
mamfFToaBt, preoperathra, >02 
cn reTfayi Jjat ioo «, pfwperttfsa 
p n 's eutmu , 103 

ahock pteieulion in, preopen- 
Uve raeasoraa, 102 
Ts. etepuic ebolecyatroa. 773 
calafEOeot, fa aotOc m H rfl h.k Dc y 
457 

In atrkj tcraal defeoi, 443 
*nal TCMab, trampaadion. 446 
Impbatic kskIs, 1571 
nuuMae io cardiac arrest, 109 
tsomsnfil. » aortic msaSoascy 
457 

m aortic septal defecn, 433 
b aortic stesosk. 455 
tn coarctaticn of aorta. 434 
n patent doctin artenoaoi. 431 
operations, compbcalajea. 45^ 
ntra co r p oraal orculalioa b. 
426 

bypotbrnnia at. 429 
ptrysioioty 426 
rate fa jofeay 1797 
retoscflatJoei, tfdml«iua. IK 
tray 469 

sins, b b yp ertenuon. chaa*« fnf- 
lovias artrenaiactom y 135 
tatapruiade b pericardia] affuswo. 
447 

tenrora, 466 


mrlastalic, 466 

praiuuy 466 

mrjical treatBWBt, 467 

■ds, yreal, trawpoaitlc*. ^ 

ay b artialci*y of Paflee. 440 



Indhjc 


152.3 


njdrocrrtuluv t)p«^ KU 
Hrdrt<Woric icU .*cm>oQ. MW 
U)<SrtKmiwrie ki «dmw>rtte*l 
wr»«7 *3 
In c*uhdfvTi, 14^1 
In pentomOv 4^ 
kt Hf%pccttd po^*opc^*tl>e idmut 
fiitwT? 154 

HjJroconcw In horxilK 1110 
H)drotfn too coocnurinon. S« pH 
H>drtjJ 7 »K mcmhune ihwky of hr 

rftocWork aciJ ifcTrtk«. Ml* 
^)<tfoncphrp^K. M>3 
tmtmtnt, >Mi 

n)drt>in. cndot>inptatc. S« A/r»t- 
teres 

of raCHxMcT m ctmmc ctiote- 
c y ii nK. 773 
lly tl rolhmpy 130^ 

H)dro(horu id Cbfonu of arvj 

H» 

174l)ilrtrt>«iTlico*d eirrttkm m by 
poridiToocoTlktvn, 
ll)*rorM colh, cyMle 

cQniciJ ctwrw. ^97 
dafomK 
flWofy 
peiboi^ 297 
ircatmon] ^97 
cyitic, 13*5 
o(«xl^2M M 

ItypeTKtrmemmmm. DdrrruW 
unty in. 133 

caow, d^TtrvOMl dja*w»H. n* 
ebanl palttrav *23 
17 h jd ro i y c ortkaid neretm to. 

eo tenal prtcodty *lf 
iT-krtoAcroU ncreiloe tn, *39 
til 

Hypcr tj ric xahfOtMH. 173 
H y pcr ta lcftn li ha brpcfTnratbyTotd' 
am, 324 

Hyrxr cm latiria. m byperpanUiyTOkl- 
iam, r* 

arlnary ahraha >nd. fT* 
Hypcmpm, prermuoa dumg op- 
eruioa. 107 

Hyper car tia. prrrnilion dortnf opor 
Um. 107 

Hyp tfuiu a, Bkr i, m fractnra, 994 
readire, m teaiies capOtary drco- 
U6cm. 1343 

Hypermrliakai fai orarka ftlkm. 
*47 

Hypcrtudroaii of ndroci onsai, 
tympathc uoai y tn, 1467 
Hypcnmaliakin, Wet cell tumor* 
tad. 116 

Hypenatici&ia m Kct* natl m- 
raij 134 

Hypemcpfarotna, Ro 
Hypefotiota, of ifcnO 213 

loftiilile. coTtKtl, Tt. lOTte tena- 
toteaou* ea te o my elttk, 1117 
Hypeipaiaibyioidito, 313 
primtiTr ^ 
wcond^ 323 
■ynptomt tad Pfm, 324 
typt*. 313 

■riouy caloiH tod, *72 
UTPcryktljtntaa in band, 123i 
Hypcrpittim, papiUtry eynopboTOo* 
of hfeaal, 344 

HyperpUm-torobiaoQ cydt of 
bretn, 329 332, 333 
HypeTTwa tn head tojnry 1397 


dbpwih, I4A 
7»rimiTy *4^ 

«ecof>dtry M6 M9 
lliprrtrmkm, aJrtntk c loni y In, 134 
cKaacn In hnrt 4l/c folkmfn*. 
*34 

adrenocortical rclallom to. 133 
e^^enltal. |4M 
Ib phcochrocnocytorna. 131 
portal. 7*9 
cCmIcai picture 791 
defimtioe, 7*9 
etrolofT 7*9 790 
operatKm n, patjcat ackctkrT, 
794 

palJ»*eT*ed», 790 
propuWv 7W 
ireaimetn, 792 

llypenhyroidrwn. dlatnoih, 31* 
erophlhataKrt of catne 31* 
foUcnnnt UtTroadeetoray 319 
ueatmetw, 319 
typev 318 

IfyperWuoitncni* A r*. acsia btmt 
lotmocn CKtcomycthk, III? 
ilypoadrenocorucinn, p ofloperatae 
144 

ilypotmtic aobnioai, 173 
Hypodermic, tthtory 12 
IlypOfCTthaUun, 919 
H r pottoTMl nene. dborden, 1430 
HlpofJyccma. f oBiy ain * fasuec 
lomy 6.6 

tn Uca of LanpnlBua taio ot*, 116 
ipoouneoas, dla*noaa, 116 
llypoto oa dteL, bi^ 919 
IlypoiaOnua, tn conrakacence 14* 
in prliacry aKfoatcroolna. tZ7 
HyTtaaatm^ tn coaraJcaceDc*. 149 
Uypopbaryox, aiuuicBy 232 
Hypopbytenomy m breatt eard- 
Boma, >64 

Hypopbyah cerebri adeoonm. 1420 
aaaiooty J2 

llypC 9 )ta*ii of baod, I 4*. 1249 
Hypoprotetaemta. preo peiaU re aao- 
i > e m e u t. iOl 102 
voiood bi.^lh'g twt 3f 

Hypoprothroeobbicinla. manatemeni 
preoperalfre 104 
rttarrue K and. 39 
Hyp o a p a Jk *. *92 
haliBtnr. *92 
(taodnlar 692 
pemle. *92 
pMwerotai *9^ 
perineai #91. 9J9 

Hypotewton. lutentioriai derm* op- 
eratwa, 176 

Hypothakiaic-pituftaiy-ad renal pha* 
of gatole and aecrctk*. 61 1 
Hypot h aUaev relay of unu to 
Ooesaefa from. 611 
Hypotbcnnla. 1306 
otracorporaal dmUalan 
430 

beat achanaen tiv 430 
In aonk arch aoraiynna, 464 
in cardiac targery 427 
la cardk>Ta*cular tnrgeiy 429 
In cold iafury 199 
In bnracraakl openuona, 1429 
mt i h itk. « iai dur^ operadoa, 176 
retulaUOQ. 430 

Hypotwieny fcTum. m coDTak*- 
ccnce 149 


1fypoTeatnjllon.po*topef*lhc akkc 
UtK and. 115 

nyporfumhvnh, rnttutement pre- 
operatfre. 103 

HyywrokTBb, preoperatfre manan 
meni I0| 
rok tn thock. t* 

Hypoik. hcmo tl otdc. fa fa«foduo- 
deoal bcTDorrhatc 631 
la itnpeTKUDg ihock. damage tn, 
preretrtkin. 93 

prereTTlkn during operatloa, 107 
Ilyuerectomy 953 
abdoffikai totai 953 
effect*, 953 

in adeaocarcloocna of errary 970 
tn cy*tJdenociia of orary 963 966 
la dcrtnold cy*l of oeaiy 969 
to eodocrioe bktdmg, 951 
tn cndocnculo^h. 964 
ia fibfokh.944 
k granalota erfl tumor 968 
k petrk tobercnloOi, 959 
in tbccal c«D tmuor 96* 
radical, k carckoma of corpu* 
nieii»39 

total, abdomkai 933 
In cbroolc e u d o c cnldih, 926 
fc pmntaibe c mka l can cer 
937 

ragfcai 953 


IcTui;i. tphmcTik, *46. *4* 

Ddib, rttkaiL See facrrirlr rr> 
gknk. 

termkaL See Cmrtb ntiamL 
tktics4o«omy »ldc^o-Ude. in car 
ckocoa of coloo, 713 
rkrauwjy complkaiJottt, 704 
doobla^uTckd, and MilcnUcx re 
teclkn k mecoekm ilett*, 31* 
dytfunctktn, 704 
k chroolc olcerathc coUtJ*. 703 
Deem. 6*5-692. See ako InJnrute 
tmmS 

«mk tod fteooita. 5T7 
duplex. See ASmtiutry rrarr 
depflcarfcwn. 
lympb 'roaeli, 136* 

Ikua. 732. 732 

•dynamic. See /leaf para/yric 
cuK*. claw HVra don. 752 
deflaitioa, 731 
dynamic, 731 754 
taJlUDOe. 7*6 

rrneanra f obftmctbw k. 737 
imall miPitfi#, uid, 68* 
khibitiorx See /kn parafyric 
meco ni um. 388 
paralytic. 731 73 
dkgOMk 733 
k bacterial peritorutn, 733 
perhom m and, 490 
pretention. 733 
treatment. 734 
ra. toteadnal obatroeilon, 745 
poaioperatrttt, 118 

rrolongBd, pcTftocfla ■nrt 491 
•Pmtic, 731 754 
Imiaenlofl foot, 199 
Immenlon barai 199 
Imraexalon kt 199 
^^=‘^®ob£hrailon, of fracture*, poat- 
rerfuction, 991 
open fracture*, 9*7 


1522 


Index 


Hemk, tnciikwl, lympi nm , 359 
tmfmcTti, 359 
fnmmptete, deHnitkai, 3*^ 
TTifirfnjl. direct, 3S4 

vtatoniic fftcton m, 333 
S34 

dafocaif. 336 
etlolocT 534 
mcWncg, 335 
trwtmcnt, 536 
Ti. fnDoral bcma, 539 
n. iodtrect bcma, 

530 

iodirect, 324 

tnalOfnk; ftcUn in, 323 
deflntlkn, 324 


H«nm, coperfor ihitnl. S68 
Bpnpinformii, 36A 
airfical repur 323 
lyroptODo, 322 

tiuxaib forum Bocbdakk, 
562 

tmtmenl. 366 
toposrvpbic, deflniuoa, 319 
treitmcnt, 323 
mjectioo, 523 
triple, deftntnoo. 319 
tnt» trotmcm. 323 
mnhdiffil. 4T9 543 
adoit. 343 

aiWmitk- fadon m, 544 
■orpcal repair 350 


HofiDciRCr gtatnjciaaottoaij 639 
640 

Hofmetoer opermlm, in r h irndi- 
trie nicer 656 
tn gastric cucer 671 
Hofset maa pi Tg in faemk rrrair 
537 

HoQaodcr tosarm test ia l e cojig 
nicer 654 

Holmes. OCfw ^Vcodell, 11 
Homans sign In venom tbroebcak, 
1337 

Homografls in boms, 195 
Hooks, spill, veram utiflcisl haal. 
IISO 

Honn o oaJ patlrway ia reky ot stroi 


iliff fiwgfal fh«jnr>TT « ^ 330 
etiolocy 324 
biddeace, 324 
large, 326 
treitnrmt, 332 
medimn, 326 
treatnmt, 332 
sliding. 541 
«m«n , 326 

treatment. 330 

surgical pna c ip ta at repur 
33 

treatment, 330 
types, 326 

vt. femoral hernia, 539 
inlenu], dcftnitiao, 519 
mteratftla.1. defiicrtJoa, 520 
hieitiobte , deflnrU-m. 319 
Lariter s, deflmtioti, 520 
Lam s, de ft nMofl. 5^ 
in feaurel ber^ 540 
353 

twffmln fscun, 333 
obttifitor 368 
typm. 333 

ef mgolnofcaaoral regsoa. S4 
of Imet alba, 543 
ot !*««*■ KmUnnark, 545 
d hmg, 319 
of Morgagni, 362 
u e aUiM it. 366 
d peWc draphragm. 367 
of peWa, ^67 

defimuon, 319 
parasternal, 562 
trtatmmt, 566 
penneal, 56* 
pienroperttcitcal, 362 
podeadal, 368 
recnrreit. defirf^ 519 
rt^todbk, *finfakai, 519 


Rjeiicr'i, 368 


itrti^Blated, miatinal otatroc 
tioo in, 756 
scisne, 568 


gnUonuc fadors, ^52 
driinWon, 520 


1,541 

SfUfcT*. 532 

anatosnic factres, 352 
ddtaitkai, 520 

deftaoton. 3^ 

enoatk*. 332 

JI,^„unal obftnJctlc«i hi, 756 


amtomsc fadon In. 547 
dfftnmon. 343 
diSgDoali, 348 
euoiogy 545 
fetal, 545 

aratootlc facton m, 547 
snrgicat treatment. 549 
symptoms, 548 
arfarmle, 545 
anainsity factors m, 547 
symptoms, 548 
treatment, 549 
treatToem. 549 

Tigcoal, poatenor Sea Eweveci# 
aen ir ij. ireaiiDent, 932 
xaenjx prokpK ant anammic 
similamy 932 

HmtsopkatytMBX c o a te e ntre e, Ino* 
doca of etwnm.1^ bcmias is, 
521 522 
femont 540 

ingBtnal. methods ot conrpariaos, 

542 

sargnU pnncfplea, 332 
H arnlo nbaphiea. sorga:*] pradpln. 
332 

Hcrophfloa, 1 
Herpes progenitahs. 894 
Herpes mlrae. 973 
HrtilsiKT nmiary m ansaiy trad 
g56 

HetseQiach • triangle^ 533 
Hexobaibnal. 168 
Hidrademth of rolva. 972. 973 
Hibm pnimcitary cnlargemrat. in 
broDcbogBue caroDOina, 416 
HTod foot proUema. 1284 
Hmdfxtt, pmaitiTa. 472 
Hindu RTgeons, 2 
Hip lofat, dolontJona. 1094 
spniaed, IlOt 

toberculoais. See Tutwrniioi u o/ 

kifi 

Hippocratas, 2. 13 
Hnichipnmg^ daeaac. 319 
H ■farm net tn Mcmere*S disease , ^ 
Hkti ocy toai s , noolipoid, 1166 
HiKoplaiaMaii, pnlmooair 413 
Hodglun'i disaase 1386 

cUffercntial (bagDoaia. 1387 
of retropmCooeal space, 316 
of flotnadi. 666 

uperToltage ray tbmpy in, 
I3H 

treatment. 1318 
Ts. lymphoaBrcoma, 1383 
Hodgkins granolonta. 1168 
Hofmeisier pstrK res ect ws. In gas- 
tric carctooma, 672, 673 
ta peplia ulcer 6^ 


611 

Hormonal phase of gastric aod se 
crttioo. 610 

Honsaoefil. adrenal nv-Ailb 140 
atlrenocortkaU, 139 
in adrenoctxtical surgery IT* 
poatoperatiTe fneaease n. 1 4 
antldniretlc cicretlon. postcpcTS- 
trvn, 126 

m breast ca n'Wioij . 363 
in prastati; carcrana, 914 
sex, in peptic nicer 614 
tbyrtssd, 317 
thyrofcl-strrmilatfng. 317 
inc T ta ar n. 31? 

Hen. coianecctt. of band. 1231 
HcopiUdnis, 1324 

Hoag^aJs, Bfectkna acquired b. 

p i tnu doo and cootroL 38 
Host-drag redaucashlps, 53 
Hot la oranaa falbire, 949 
HnnaimsiiTi km 1109 
Hugo of Loos. 3 10. 13 13 
Uusua Ntea, care d 66 
Hamcraa, fractnres, 1034 
flTB aH 982 
d eaprteQnm, 1029 
cf <kstal iwt , in aduJts, 1034 
of bead, 1041 

cf kter^ co odyte, n dulches, 
1030 

of medMi epscondyle, 1031 
d shaft, 1036 
of sargi^ ne ck . 1040 
supracondylar in cfaildres, 1032 
heed, aseptic Deenw, tn fracture 
diilocatiao of abonlder 1043 
Hunter John. 4 6, 16, II 
Hunter Wdham, 16 
Hunting* ai cold injiuu, 200 
Hntehlnaoo*! melaijotjc whitlow of 
>»nd , 1236 

Hyahirotddase, proctaetjoo, 34 
Uydahd eyits, of mesentcnei and 

of spleen. I'O 
pnlmcoary 41 

Hyrfreiloti, mahrloMnce during op" 
oallcn, 106 
Hydrocele, acnie. 903 
idinpariilc , 906 
of cord, 906 , 

vs todired Inguinal hernia, 3» 
traennatic, 905 
Hy dnx ephaha, 213 1482 
dngnoBS, 14M 
B ipma bcllda. 1477 
ugns, 1484 

aurgKsl treannest, 1484 
syraptotna, 1484 
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httnlinc otHirunioo, paffttttrml if- 
pUcrmcfrt ihmrT '•V 7^^* 
partial, 7)2 
pcrkonWt tnd, 
pcntopcrttKc ratty 7)0 
i mMff Bo ptp htr uwJlc' ta. 

7't 

7)2,737 
imtmcBt. 749 

MnnfoUtnJ hrfui* 736 
»tr«cn3alJ'*. 7)^ 7)7 74fi 
unlmrm ■ttd, 741 
hnmrdtite, 74f 
loicmk Ihtoqr Ift, 7)1 
tmtTDCOt, 743 
twP O TKfuthe. 747 
optnthe, 730 
TtKula/ 731 7^4 
TO^Mitin twi 757 
ttutkn, tncoMp irt c. S« IwraiUr 

ruptnrt pcfhofirth twl« 419 
■uJl, drcortfrc^kjo to ■rtcvtituJ 
obattoctkn, 746 
teimictm, no«nT«413c, 6*7 
tprciSc, en 

io/ccikm dnnin ipntrtat, 6*7 
InVrtet, 615 
diAfncitlc, 6*6 

ptMopemhr urattrtml, 6*7 
tmtzKtkl, 6*6 

flbcuwtioa, tUbir*) pKtun, 7)9 
(fli|B(niv 744 
ttrantoUtian ta, 740 
(rtatcnen. 74* 

tyitsBJc dtvxM and, ftia tfc a v 
6*1 

tomon, 690 
bcniin, 690 
irtaOtBaDt, 690 
procnoah, 692 
tympiomi, 691 
tratmcTK, 691 
ftrooM, 377 
drfinikM, ST7 
dbfoaak. 571 

totroha. Sc* Infrtftne aMtrpt*- 
<loa 

Irnotkaticm. ma 133 
laii»-«b<lotDuia] ibaces* b ouk of 
poCopcTitiTe fcTcr 122 
lutn-afadotniul pmorc, tncreucd, 
n tictor ta bcnm. 321 
lQlr*-*bdO(tun*l uuma- See Trmuitm, 
oUrm-abdemmtU. 

UtmrTkilir ftnvti ccoipocuoR. 127 
rofann*, ktii concentr*- 

uem and, 1"^ 

Uiracerebcal tcmaiocna. tn a tmcttt. 
1411 

IctracTama] abaccnea, 1413 14)0 

di«|Cfm 14)7 
paltHiOfy 1430 
Btoi, 1431 
utet, 1431 
tymiHaiDa, 1431 
ireaiment, 14)2 
latracrantal to* u ry«i*. 1433 
dcmonnnaoQ, 1434 
rupt nf c. 1433 

I mracr ainal bcmuJiliafr, nuimt^r, 

140* 

T*. hypcrt ro pluc pytenc Beaoala 
n Tautmi in nrf aao, 376 
latracranul injury aiemoon of ui>- 
per faatnMQieatbial traa foQovmi. 
614 
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Inimitntal r»ewii« bicm'ctl. In 
bead iBluriev patbokitT 
U94 

In ffttr*cf»nl*I fojurica. 1)93 
lnlr»cT«rt*l Tomon. 1419 

daMiflcatloii. patbcrtoflc, MlO 
cUnkil cyodrotnra, 1421 
conpmli^ 1420 
dtavomn, 14*^ 
ddTermital dtapiotK. I4,J 
mamrnuikmt, 1421 
metafile 1426 
palhotorlc clavdAcaiioa. 1420 
radlaliM tbrrapT 14^ 
tyodrorett, 142) 
trealtnerU. 142* 
nrxlcal, 142* 
types t nci d enrr 1422 
ta. rrWracramal ahtcets 1432 
Intrafaralnal irmkMS taemted, tn 
intetttail otetnicl'oa. 736 
tnlmDcdoIlary naB. kbnoctier ha 
femoral aha/l fractam, 1069 1071 
(etramedutUry tod, flaali oat . Iftfec 
tkm folbnnn*. U23 
tn MooterTia fracnm, 1024 
hi obliqae or uxuiiiaoltd free 
turn of radlm and ulna. 1021 
m ulnar ahafi fractum, 1022 
Rcnti. m femoral ahafi fracurrs 
1069 1071 

iBtragwdntUry ptwheah tn 

femoral ncA fraeO*m. 1064 
liWapefTKwteaJ *b"crt%ea. 500 
ta perhostta, 49) 

iDtrateeOQ* fetdin*. pretattfcd. ta 
c oaTate aienca 150 
Inabaoo*, e tajou icheal. luaal. open. 
166 

erai. 166 
cloaed. 166 
open. 166 
aaaai, hltad. 166 
lonaameeptkm, Idlopathfe. 733 
fa tafancy 733 
tn Mecbefa dfrerttculam. 3*4 
loiesttBal oiTUructloQ In. 735 
Itrrenor noacla of foo*. pvalyaii, 
IITT 

loTolucntai fonnatim In oateoinycD' 
US 1121 

lodtne, proteta-boDiid. n byperthy- 
rmditns 319 

redioacthr. In Or*ta dl»e*je. 3l9 
maUtniirt dneau foDotnni. 

319 310 

tn thyroid rwinlUry ca/ctoorru, 
323 

tn aadtffereiulated cancer of thy- 
fx»ld.322 

uptake, tn bypertbyroldlfm. 319 
loo traimfer fa oTtbop«Uc daor dm . 
1317 

Irredtaikso. Set RadvHiM. 

IrTTtatktn, cfaecafcal chrome choie 
eyrnhii and. 773 
tn caiuuuukB of hriri 1233 
ta carctnaou of hand. 1233 
idea of Lastertana. tuaora, 116 
dtacno^ 817 
fmettaotac, *16 
bypcmfnltnnm and. 116 
noafnncttoalns. *16 
pep Lie nicer and. >1* 
tymptoma, 816 
treatment. *17 
laoharfc totatkna, 173 


IwolaiU In putmonary tnbcfculotK. 
403 

Ivjfdcoitalc add tn pabnotory tuber 
colotis 405 

Iwtopes radteacthre tn tr«racranl*l 
tjrmors 1427 


JaotiT bllnerYa, ta ctTTical mtebral 

fractnrrs 1051 
Jackun, Charles T 11 
Jacktontan Kfrurri in head taturta*. 
tana 

Jarrkkte 419 

Japanmc flayrr traps See rtnjrrr 

tT^j 

Jaojjdicc. acbotarta. *46. *4* 
bemoJylic, conteellaJ *46 *48 
obBruclhrt, 7*^ 
ta newborn. 764 
tn paacmUc carctnoma. 111 
operatioa for Tiumin K hi. 7*2 
vt. hepaUUs *11 
Jaarfi) 274 
abtem. 255 

Act la om y c o hifrcttaa, 2*3 
ankytods 
fabe 2*3 

bone frafa to, 2*4 
carctnoma, 270 2*4 
tactatutlc 2*4 
cbondrmarcoeia. 2*4 
dMocniocs astrrlor 276 
amerofopertar 276 
poatertar 276 

fncnrt cBcocayeOtb and. 2SI 
tafeetkn, 279 
kreei fract ure , tint aid 912 
cataoCbromaa, 2M 
urcma, oalriTfcnic. 2*4 
lypUJh, .J) 
tobcrculoili, 212 
tnoora. 4*3 
Itaat cell. 2*4 
npper tractnres, 276 
tranmne 276 

ietanum, 6*5-692. Sec aiao imtrtfif** 

BmmM 

aircsia and nenoab, 377 
duplex. See AtamtnMry ir*ei dmpO- 
mtom 

lymph ToaeK 1)6* 

Jelly beOy 313 69* 

Jenaer 17 
Jototti) 

acronuoclaricnlar dhlocadow, 
1046 

bones and, 97*-llll 
eapaoica, hand tumoo arittna 
from, 1231 

efluaioQ. traumatic, ra. pyanhrTv 
A. 1133 

elbow (halocatloo, 1027 
foot, dalocBtkMa. 1099 
fcrtt*n bodfca tn. U36 
hemopbaac, rs. pyarthroata 113) 
Up, dhlocatiooi, 1094 
tafeetkwa, acute and chnscic. 
1111-1147 

Pyofcalc. See ^arthmiir 
knee. Sea Kntt foira 
motion, meaiuremeos fonloeoetef 
ta, 1300 
Maaa, 1093 

of lower extrrmfty dhJocaUm, 
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Index 


fmmanolcicy rqp cw e, aJ tcjtXJu TB by 
tntibiotpca, 35 
ImpcXmcA khu], 916 
c*»e*, 917 

b nrmtry tr«ct dima, (57 
facidcDca. 917 
tresimaxt, 917 
Ind»ed wwind* of neck, 707 
ImloQ, ■ Mmtral , die*], 355 
to bifeeOoii, 50 

tnfl«mTn «ricm u CUM of poctop- 

enuie ferei I 2 I 
type, mcttknkl bemla and, 554 
lociotlon cy>U, dennoid, tobnantl, 
296 

Incosttocncc, la crTbaiy tract 
B56 

to T iftoal rduitkra, 952 
locobatiao period of m/ectm, 49 
Ia£ut(i) acme hematofcnoQt oateo- 
myeHiii in, 1113 
anal tteooas to, 7^4 
buma to, treatsKot, 196 
tatrt/Tn«l obatrtctkn in, 755 
totaaaaacepdon to, 755 
pyarthroan m, 1138 
Trti«ntil«m, pouitary 919 
aexQal, 919 

lofarctkn of oauatum, 515 
Infcction(i) 42-62 
aoiLared, m boapdak, prcrendon 
and eaurol, 58 
Baciltoi totbraek. 44 
carotid thcarti, 306 
ccrrkal, 300 
chkmnpbesleol to, 58 
efanxmc, to carcBnmi of hand, 
1233 

ckatrtolal, 44 

coom, fnctcn to, local, 49 
lyKemk, 4l 
ta&itacai oo, 46 
definldoo. 42 

dvttlopcnent, rc^Tokite* for 46 
HiTMThr aarty aacarata, 48 
erron m, 49 
eoolocic 44 
effect s, lyateailc, 47 
fod of, eadipatjon, 50 
frmpy 46 

jranwteiatfrB bacilU aod, 43 
jrain-poaitiTe bactena and, 43 
to born*, 1(7 192 
in ctaivakacucc. 152 
incobatjco paiod, 48 
kanan^^to to, 57 
I 14 pbatc, 48 
local rfeott, 47 

Mycobocterkmi tuberniloata. 


neomycto m, 57 

of tbdcantoal van 479 

of bowa and Jcrtao, 1111-1147 

of }a» 279 

oflaiTBi.311 

of rnrT*^'''^ ipa>*. W 
of neck, 300 
of pan*H Ip**. 

of retrophaiynjeal^^^ 503 
of laaniT rjn^ 2» 

of wtoandtoolar ipace. 304 

of tradwa, 314 


303 


of nmWhcni, _ 

of Tiapstl *P^ ** 

pcnkJltto m. 56 


Infeirtlos(a) potymyxm B to, 51 
Proteta, 46 
protoznal, 46 
PMndomonaa. 46 
pyotenk, of breast, 337 
rectoi sfaeatb hematoma ■tv<, 481 
redatance la^ 47 

nooapcctflc, natural mecha- 
nWna of 43 
SalmonrUa, 46 

aecondary pmectloa in^ i 50 
Ttfr rwrfitttl 44 
(tapfayiococcal. 43 
cre pt oc o ceal, 44 
streptomycin to, 37 
snpp orati ra, toBowbig breast 
trauma. 336 

sorxical, antlbkioca B, tmpor 
uxo, 56 

tetracydttoea to, 57 
tbuapeu La: maaaiuea to, local. 49 
VMClfiC. 51 
Kipponlre, 31 
treatment, pnndpfet, 48 
types of anponance to stineon, 42 
dras, 46 

voond, todnonal bcnda and. 554 
poatopenim, HI 
prc*autoD, bmoTj 2 
woctnd bealint and, 33 
Infertltoy male, 917 
cuaa, 917 
oeacmmo, 9ll 

ItoUiniioo inraihrata. 169 175 
toUammartoQ, m rcMtloa to mfec 
oon. 47 
A»ant>wi 23 

treaoagn. p n n c i p toa oC 48 
lofracttoo. Frabeft*t, 12M 
tofnred cenertiar 1306 
Infrared pbotofrapiiy m hrean to- 
aaaoa. 335 

Duntoal adauua. 908 
tnantoal ItsamenC n beroja npalr 
34 

totuntal lympli oodea. 908. 1366 
anatomy 908 
turnon. metaManc. 90( 
Irunm^i wall, poitenor reconslTDC 
tion ta hernia, 332 
lOfataafemoral recua. anatomy 323 
535 337 
henuaa, 524 

Intones Sm also ffoto^ and 
Trman*. 

accrdemal. damUtoaUen. 79 
deftnitln care m, 82 
craioocerebral See CmiocarwirwJ 

prjtmMi. 

enuinofc open, tl 
m fracnoea. oeatzooit. 991 
nttra-abdomlital See T mourn 
Wia aMoauwat 
reacnaoto.23 
acrere care 67 
•oft Ti^T from foccfaanicaJ forces, 
79-86 

Kress aft0 early 139 
ihar TTfl and nradiatioo, 182-212 
Tnno mma la aitafy abaiTant, csopfaa- 
^al coouricttoa by 574 
left common carood artery 
ortfmatlnf Croat. 436 
lastramentatioct, endoscopic, pneo- 
iDOft0itcncnin and. 111 
lamlSeiency oiculalory bactenal 
factor to, 90 


InsnfBctoncy drenUtory twWm. («■ 
tween Tas oocfi or awter^ 
and, 90 

brcTosaito shock foOorin*. N 
mitral. See Mtrrw/ imaiySctoiey 
renal, tente. minsirment, 134 
Imlto. (01 (02 
InterKhe care tuvt HO 
Intern stxtei, 911 
IntcntfiiaJ ceOs of Laydl*, 197 
Intsntjdal fledd, comrnadkn. 177 
IntertrifD, tuMJ, 972 
Itoerrentneular lepal defeett. 8es 
K/wtrielr irpicl dtftcu, 
InteTTertebral disk, 1444 

cerTfcal, “ridjfa*. 1445 
rup tu re. 1443 
tombar rupture, 1444 
ruptorc, 1444 
trealjiOTt, 1443 

Intititoal coo tents, aspbinoo, poM* 
operathe stdiectxso and, 116 
Intaittoal phase, of cbpestlaa, 632 
of tastric aiedd secretion, 610 
liilcftloa, alrena, 5T7 
d rilnaxm . 577 
dlTW^«t« 57( 

decompresaton. to ob. 


embryology 380 
torpa decomprtsiofl. 747 
obstmedon. 741 
treatromt 748 
nalmutton. 5(0 
dTwabi 5(0 
onbryolofto factors, 580 
pcatc^entore cue, 513 
sympuox 510 
treatmeni, 3(0 

no nr o m toa. See fauator mdtp- 


ohstmctioii, 737-738 
acme, 722 
by idhestom. 756 
by bands. 756 
causa, ipeaflc toatom, 755 
chauvni rhmrmrtrT cf, 733 
chrooio. 732 
dasaffleatioa, 732 
rfsucal. 733 
patbotofK, 733 
ctoaad toop 732 
complete, 732 
cocside saU cBS, (coenl, 731 
de ca n jpjsK ii JM . 746 
rfaiTKaii, 739 
dUTerentlal iHagTinih 744 
itpflnTrtrm fc> ifoatmClU, 7*9 
dfroTjcnlita and, 737 
fecal fmpaettoo and 737 
freer maTfOtatMO, 590 
esCstooe leui anil 757 
laJlKnact to, 786 


n ed e t ue ctflcST 709 
to Infancy 755 
to MsekeTa tDrertientom. 583 
Ininaw i irrtisi and, 753 
lertl of, treatmetU and. 7*8 
tnecfwnnl, 732 
physpupatholofy 734 
mechaalKiis, 733 73* 735 
Mrekefs dtmtfculBm and, 736 
Hitf To aaiu c- Sea /tou- 
Dorntransulatei, 732 

dangers, 735 


owet, treatment and, 7*1 
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lofTife 

Loin lo dntffHWm prtnetillon, 
74T 

f\iWn*. 7^1 

trrtfnltlial ctlh of 197 
UmoJltti >irn Wt Invtt'r'®*' ^ 
nofvl44^ 

UdociB* 

Urtrf».5 

UfxKrrilO 1101 IIW 
cilcurau>ioiUr I2f<l 

fa^ttocolic, 
jrJnjbflHlK. 4M 

in bcmt* nr^lr S4 

loot ptartAT I'Vil 
tf foot. I'^l 

of Ltfcv coQAtmL loan of 10t9 
CTocbif injerW l«n of 1091 
pc»tnior loan of 1CW2 
tpraia, llm 
tnnof IM9 1091 
ucauncTO, 1092 
«rl«e»m*L W3 
^>nb!i. dHWiloct. 110^ 
nra^ (ieWiinn. 1100 
IjCkCKOUcnv antnoKtmi «Kk itabA 

aomc »rch, 436 
Ll*«nra, hrJory • 

LinK ^ aKo Arms Ltri aod Cs 


trrrmnn. 

aruflcbl 1177 1111 
U«aiJbc,47S 
CBStoajr JJO 
leTrit,MS 

Lnea vmidmLim, taiuoir 
of PoBflav 474 
Lioea lonlUiBanv hemh, Ui 
ofSpirfd, 475 

Lan, KwaiQ. of Lanier 475 

LiaAii ptaaiica, 667 661 

LJp(») etrcinocBt See C€rrt"omM of 

cHi, 257 

doobta embryokicic came >60 
repitr 251 ^9 M 
rakhtal defomuua. repair 262 
liofie repair 157 251 259 
timbooJoty 251 
kemoMt. 266 
port'Otoe staioi, 265 
UietTOa, "*70 


■ui^ 267 

Lipuc. paocTWic, KQ 
Ijpocaic, K3 

l-aotm, arborcKcA, of hand. 1231 
« tnbcrculora lyDOrWt, l'*01 
•nJcukr 1172 
canljac, 466 
vans, 664 
■tfktettx. 663 
of abdcaninal waQ, 4C2 
of broM. 346 
of cofcm, 706 
of caophatm. 601 
of h*«l, 1237 
of iw 793 
of inaick, 1104 
of labraiy 2t7 2SI 

of tfflaO iHaima. 690 
puliDOGary 423 
tbeory of ClcMToet. 518, 551 
LJpaaaraxm, of boo^ 1171 
of coloo. 708 

of retrop ar ttooeal tpoce, 516 


I fpoMrcoma.nf aofi parti cif eat remk 
IWV mi 
1 nfianc 700 

Uitet Joseph. 3 6 15 16 1«S 
1 rslon. Robett.4 9 II 17 
Ijtbolapaxy *7' 
limf too 

I liirf a hemta. defliuiKiti. 520 
IB femoral hernia. 540 
Lrsfiio rcflcailarH. 1341 
User 759 799 
tbsemv ametnc 798 
pjibofemh 79t 
irmpiomv 791 
ireauneru. 799 
pytirmic 797 
palbojeneaK 797 
lymptotm. 797 
treatmenl. 797 
aruiooir 760 
MIe formatjoa by 762 
carhohydfatt meuboltia and, 762 
carcmooia, 796 
metauatic. 796 
pranary 796 

cinbmii. aotmd hnlnt and, 39 
duruft calatonei and, 766 
detmdlcaUoo by 76) 
dtwev 719-799 
crythrocyle producUoq by 763 
fai meubobioi aiKl. 762 
SbnrMrfen formation by 763 
bunarWiTU, 793 
e ereienfUe aboct. 91 
miury 764 
treatmem. 509 

BMliycieticy deaiM due to m 
cboieentectomy 774 
lymph 'reiaeti. 1361 
pbyiioloKy 762 
protein caetaboliDn aad. 76» 
prothromhtn formation by 763 
craoraa to^ 764 
tomora. 7W 
betdin, 793 
mabynant. 796 

wodepreaKtr wibalaaca cUbora 
ooo by 763 

Tiumin metabotiBn aod. 762 
Lobe. aZTfoa, 409 
CrontaL tusori. 1424 
nuddie. lyndro^ 406 

occiphaL, tomon, 3Cl4 
parietal, turnon, 1424 
inhncnary acccmoiy 409 
temponl, ahKcm, 143| 

hertBalkm is bead bjoriei, 
1402 

tomon 1424 

Lobectomy k brewhlectaab. 412 
fa broochofeide carctaoma. 4^1 
Lobotomy frantal. 1436, 1471 
bnaleral, J47J 
prefropuJ. 1436 

Lofaater-efav hanrf 1249 

Loss. Crawford W 11 
Loach, 791 

Lottet oaQ fa bUal afaift fractorea, 
1076 

Low lodaiEQ fynditmm, 133 
fa conraleaccDca. 149 
Lowenberf a tort fa Tenoua ihrom- 
book, 1337 
Loetbardt, 12 
Lodwis* aiisfaa 2)6. 304 
L am bar cord, Inkrlea, 1439 
I jnn b a r peWc tractwn. 1313 


Lombat pnnclBre fa CTarUocetcbral 
W,>ork\.U14 
fa fajoriei, 1404 
fa Intracrirnlal tnmora. M36 
fa fairstpfaiJ ttitDora. 1443 
technique. 73 

Lnmhaf rertebrae ttamrene proc 
riseit fracturei. 1054 
loflubodoraal reskm, fraclure-dnkv 
cilkitn, 11744 

LombodoTuI ipioe fracto ret, 1033 
LsBoiIe bone aieplk ocermK »poo- 
laneotn, 1001 
dhiocalioo. 1006 
Lnosfr) See aJw fa/atonarr 
abiceai, 403 

fa broechotenic carcieotna. 417 
poitopcrathr atekctaih and 
116 

acifaomycoiK 413 
Bjuinoy 391 
anoauiiei, coc i caftal. 409 
blanranycoih, 413 
Bocck 1 lamU. 414 
bTwWbopuln»<Mry»esmcntt, 399 
capacity rnfaetkm. 383 
coccidioUoaiycoti^ 413 
coUapir auMhc 316 
cyns, conpenfuL 409 
ecMoococnn. 412 
brlatld. 412 
dbeain. 39»-4^ 
uuam m tJ U. pTtopenJhr 103 
edem in hod fajory 1397 
fnaeUoci. 382. 400 
ton. 313, 401 
foDfca fafectiom. 413 
saniretia, 405 
hamartoma, 423 
hernia. 389 
hhtopfaiiBcah. 413 
fajory blaat. 318 
Dpoid mnalona, 4I3 
lyoipbatic ecxieh, 1371 
lympboia/coina. 422 
rtacctloo io pnltoonary Uibcrcu- 
lorh. 403 
urrnoa, 422 
ttono. 401, 414 

rufUKuaUcm, ponopcratlre ateiec 
talk and. II6 
lyphiUr. 414 

t hi tan b oenilxtoa fonowmi phteb- 

MhTtPmbotii, 1331 
taberealoak. See Tmbmwktsii, 
H w mm ) 

UnBorB, 414 
benlin, 423 

maliSnanl. lymphaiki, 422 
rrtleuJoendotbclJal, 422 
metastatic, 422 
eanhhfais. phenomenon, 409 
TenUfatfcm. (era of, J83 
Lymph, anatomy 1)62 
coUectiom, coosenhaL 1373 
ftttiila. 1373 
nodei, anatomy 1364 
anterior tlbial. 1366 
aullaxy 1365 
cerrical. 1371 
deep, 1372 
wperflcitil, 1)71 
deep. 1365 
Sastnc, 1366 
ileocolic, 1367 
fa larcoma, 1381 
fayirfnal. 908 1366 
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JOBt(i) ucTodnc, tobercobKh, 1143 
UcfiMclsTkxibr dolocatkn. I04t 
te mpmj ca*Tidibckf dbordm, 27S 
tuberenlcKh. S« Tuixmlotlt o) 
bonn and fotnxt, 
tuiaon, 1141 1171 
dudUcAlm. 1171 
wrkt, fr^tum, 1003 
Jo^ltT rTtmpf itPr^ tcft, 1432 
Jnactkni. tortsapooeorotic, of ao- 
leroliterAl ibdomtiul mmclet, 474 


Kaxaio-cen ki xirTicAl Infectiooi, 57 
touc mctkn, 56 

ICAaiTel. 1112 

KipoaTi mcoam of toA pcra of 
enremlde*, 1175 

KeQrr banknectoray m octeotnlin- 
ta offcwc 1292 

KePer re*cctjc*i ta Aithrltli of foot, 
l"^! 

Xdkr BUle iplmn In lower extras- 
ky fTACtnrei, 983 

Kel^(i) fcmoon to wotmdi, 29 
29 

Kcooduy in lympbedaBi, 1381 
(eadeacy tocUoa m. 112 

JCeratoM of tbdommil wall, 4n 
ctf hand, 1231 
crfLpi, 266 

Ktrais cifo fai menmtttta, 1412 

Km 700 

17 Keto*tnsU exunkia n byper 

Kidney $69 870 

anoDialies, M9 
doahk, 8«9 870 
ftflnre, in c op Ti W-i-o c e , 155 
m urinary ctknkaii diK«a«, 874 
fniKtJon testa, in procarkm, 912 
m arroary tract (Daease, 859 
boneihoe, 87^ 
infection n prefoancy $68 
injnria, 870 


lymph Ttfseia, 1369 
otKjjsctioQ, adjnttmenti to, 865 

p«lw , rhrrmlc. irUcf 1473 
in nr»Mfy tract dweaso, 855 
p*reiichyniil annoia, ctamfleaaao, 
880 

pdria, tmncki, 880 

i^lral lifna, 880 
jMiVJ Mfc ebanpH, BSO 
treatment, MO 
p e mtra tlttt tnjoriea, 507 
rupUu e, 870 
tmnoTS, 880 
ftiotoiy 8® 
patboio*y 880 
Xjcnbdckl d-w. *008 
Emcfehert lyndrtwne. 919 
KJmnpke I pal*7 
kXboMmaan, 1109 

coDstml Ifftmenti, tears of, 
10*9 _ . 

OTtwO BjaiDeits. tears of, 
1099 

dbiocatsm, 1096 
jnjemal ctosiJ^ii*n“. 1089 
ipTsin, 1107 
tnlwT cnliwk, 1144 


Kmfe artnndi at ncct, 307 
Knon (ecfackioc, 1313 
KnucUe pads ta D upu ytr e a'i coo- 
tractirre, 1226 
knyrtton, John. 10 17 
Koch. Ruben, 5 1138 
Kocher Theodore, 6 
Koefaer manetiver ta blet of I otjw 
bam tnmor operaDoo, 817 
Kocher method m thooklcr dWoca- 
tkn. 1044 
Koebole, Eoacne. 9 
Kohler's da essc , 1290 
KoPer 12 

KoodoleOD operaoon m lympfae- 
dema. 1379 
Krathe, TOO 
KranroeB rolrac 975 
Kronlem opendon m gastric 
671 

Kruiaiberg cnmoii, 972 
Kmcmefl, 780 

Kcmuchcr naO. m tiUal ihafi frsR 
acres, 1(376 

iotramednOaiy ■> fanoraJ ihafi 
fractures, 1069 1071 
Kypfaoaii m Poo’s dtsenae, 1140, 1141 


Laju, tympfaedema, 1382 
Laboniory ctascal, peoccdorcs, ta 
brast earcwioma, 357 
stadn m nfectank. 49 
Lahynntbotany m Meatan'i dbesjc, 
250 

LaceratMe(s) 81 
of hram. 1394 
m hnd tajarka, 1393 
of fMx. 253 

of froaioumporaJ loaracD, 1402 
of neck. 307 
grp er flaal. 307 
of scalp, gndmga, 1406 
of loogua. ^ 

Lsetaten, breast earanoma ta, treal 
metk. 362 
Lacleak, 1373 

Ladd teefankme, ta mti-t tn«l malro- 
UCkn. 582 

m smaQ bowel aiencait or atnaia. 
579 

Lag phaae, of mfectwna. 48 
of WOQod tiralnig . t , 

Labay pnxedore m pepdc nicer 642 
lamms dura, di sa ppearance m hyper 
parathyroldNm. 325 
I jmtaectaeny ccanpreaBloii, ta span! 
inJiifE S. 1440 

Landw-Oibboo test m pogihcral ras- 
cnlar drurders. 1323 
Lanfranchi. 8. 15 
Langenbeck. Conrad. 18 
l-angrr t ensi o n bees of, 475 
Langerhsos. nkta oL See Uka of 
Lan f f t haru. 

Laparotcany cipkaaloay m gastric 
carctaoma, 672 
Larey 16 

LaryTtfopharynx. mm tinny 
Larynx, 310-316 
boPet votmds, 308 
careaDoma, 313 
dweasc. 310 

edema, acQle mflammatory 311 

nrinwiftamma tiwy 3J 

fore ig n body ta, 315 
fractures, 310 


Lsrym, tnfccOoo, 311 
tajories, 310 
parslytk, bfateral, 311 
Ccootis, 311 
chnnk. 312 
dcatridal, 31 
armors, benign, 31 


Lsa^gne sign ta acme bematogeaoa i 
oateonyeGlis, 1 1 15 
Lavater'i befnia, deflnfaoD. 520 
Lawrence test in >et)a(a throenhoak, 
1337 

Leaflet, corcaiary defon nh y fa tank 
taiafBckscy peo st l M wi for 459 
Leddcrhosei disease. 1293 
Lci(s) See abo Eirmudax. 
ampntaiioa, lereh, 1177 1171 
fraemrt, ftist aid, 983 
fanedoa, proathela: reptacecoent 

and. 1110 
liiiin^ii-Vmj 199 
lympfaffigtafrapfay 1389 
mOt. 1338, 1375 
poBipldehfalc. 1338 1375 
spastK paralysfa, foot deformtas 
ta, 1,J9 
srais, 1328 

Lekanyoma. gaslnc, 664 
1 nr a tari' c , 663 
at cokm, 708 
of epafldymis, 904 
of caoptaigus, 601 
cd perdonettm, 512 
of pr«B Bttattae, 690 
of we na. 94^ See also Fiiroidx. 
Ti. HlrcDOtenhal syndrooe, C7 
Le ta pyo aa reocn. card^ 466 
680 

caogdageal 601 
gastric, 664 666 

fetauei, 667 

rectal, 729 
Lembert, 16 
Lena, mrurk s to, 222 
LeoetiasJi oasesi, 215 
Leplomrnmgrtis Tt attracrsmal ab- 
iCfSB, 1432 

Leriches lyndroeac, 1353 
Lemme, IM 

1 uuface, eraluauoe, 1316 

Leaem SrweS dkcaae, 16 11“ 
LeniemM, 1165 
lymphati;, 1381 
myiikl, booe ebangei m, 1165 
Ta. acute banatotenooi oateoroy- 
etak, 1117 

Ts. Uodgiai'i dweaa e, 1387 
Lcnkocyte count, m pentookk, 493 
m rwLaiioo avoncs. 210 
Leukocytosis m sppeodcfm, 694 
Leoiopanii ta rwlistioo agorks, UO 
LcukoplaUs, of mouth, 266 

o4 vnlra, 973 

f^rmrwMM of TUlTa snd, Cslsliat, 


976 

LeuLoerbea, 922 
/-.rmiT ttaTerentia] diigiwsi*, 
m chroM codocervanCa, 915 
In endoctmenj, 9'’4 
m ^njisl cancer 929 
m gDooerbea. 926 
n thmsh. 92J 
In tnchotnoinasM, 923 


923 


tn TSgaihk, 928 
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*aitt tn rttiK nwilb 
i 

WTficjl tmlmort. Wki1lom» 4) 
UHJVU 

kUtw tru of collitcTil Mot-tJ fkm 
1W5 

MiJU, o *Xf OB H tlrtK ^ 

Miro pmcfdnre tn Pfr’lc *ilcrT 
M2 

kfBC Ul 

JJcDcmtn, Erhrtlm. It 4W 
UkKtorici ncknion opml»a. M4 
kk\»7 Inprinal btrokyU^ty ^4^ 
Ik^’kkifT trctmk^ in hfoitM cim- 
mu. 2*1 

Mcdmlcal tiTottw^k «rT of M 
Ittctedcil ol^tTucllML S« /n/rv 
mf obamchom 

UnlrTtdKcrtinfaum. S<r Dhuric*' 
Jm* llcflrfi. 

2tmelni ikw *l>l 
iIecoek«i perftonhK W 
Mffijn bar 91 
Ut»SaB Bcne Set 
Untiauluik. 371 
ioptwH, J7J 
rowt»tt»n«phy ku J7S 
uotrami, 27} 

kWwnlpoiooijr cvrrlcaL. 372 
la ovdLntbul tumon. 3*0 
ilc^bUTM. 349-311 
rt'kcew. rr 
isurtontr 349 

«*«rtctJon by 374 


dertiokK 379 
wpliTWBa, 349 ir 
ptif i p orunmi. 371 
•wobloitoott. 3W 
■enroftorom*. 171. 179 
o**™45biw»rentai. IT* 
twwiL, 376 
locaiioft, 170 
•yapwrai, 379 
tfntam, 3*0 
Medial nlua, 1490 
MedlaUoc, mifn»l. tn oremoa u of 
hand. UJ 

MediciD^ pbrwaL Sm f*>*kW 


from tuffCTy 1 
Mcilkniiaan uj 

MednIU, •dreniL See Adrmtl me- 
dtdim. 

l^*fidctioe, b bead mjuna. 140} 
MedQDobbttQma, 1424 
Menejopbafui, 594 
dduioo of ewpbi«m m, 396 
«Wofy 395 
tWmrtU. 396 
typei, 394 

Mejiloaphtiy 213 
Mop lyndnjtne 968 
MeUoomai, of •bdomlnal wmH, 4|3 
mallcaun, 482 
of cotnv malipwnt. 709 
of hand. 1236 

of hp, mihjnjTM 26* 

Mdanonoonta, re!a»l, 729 
Melena, b fattrodaodeatl Vhttk^ 
rbife, 630 

b pepuc ulcer 616, 619 
Mekaey Frank. I_, 7 
Mchier U 

Mnnbranei, fotmtUon ta dl^Juberttic 
tooalDapbujnfhk, 234 


MrmbirK muenm. of taMrolaiotl' 
Ml iract heal m of 40 
pcitdmttl. <ttM|<T<nrance (n byper 
piiitbyrntdivn. 3^ 
p<i^n. fomultoa la wfeciiom of 
ptiaryni uxl lomdt, 233 ^34 
lerouv bcaltai; 40 
«)nomt. 1 128 

blrmhrarK byiIrT4>«n Ibcory of by 
drochloftc khI verrtton. 601 
Menarchc 93) 

Mrrrtrrea docM 49 1449 
bbyrmthrMomy ««. 40 
rrtedml Ruruyemeiu. 250 
avxlibiora in. 230 

Mramyeal hemonbar* nUdte 1408 
klefunpr'nuv t4'*0. 1423 1425 

144 

mciJence. 1441 
of abcTcukin vIW 1425 
kfenktenn. inoiMik 1412 
Xlrrunroct^ »Mh apiaa bJSdn. 1473 
1476, 1477 
cmtmcTU, 1478 

Meof^cwv fractmo, 1089 1090 
aocotd cyio. 1089 
tempofotuodkailar tyndmne 
■»76 

MeaopMrK. 951 

■ ndVnaJ, bdaction. ia brean car 
cnoou. 36) 

Meepoatkako. 930 

klcastruatjon, emoam of Iloa 933 
ebarWr of flow 913 
ocle breatl chufes bv 3^ 3)2. 
))) 

daordm, la chrtmk fononbeat 
talpbrltB. 958 
m eMorwrfoUa. 964 
m pvtmkKa ccO tumor 967 
to ortrfan faDure 949 
b ibecal aO nnaor 96* 
dariuoa. 9)3 
totenrai 9)3 
omel. 933 

paiofoL See 0)mr«iorrAM. 
ly re pK am , raodated. 93) 
ifepvriidine 169 
McaemeryCia) 513 
adenbk. 6*7 
VI- appeTMOcbli. 695 
analocay 313 

cy^i, 314 See abo 1 flt< wfai r 
owr dwpOemiiotu. 

coofeahMl jr* 

enbryolofT 4*4 
pbyalotefy 513 

Mah, wire, b bcfaloaal brtnla re- 
pak 560 

bfcaotendoo. 1191 
MeaotheUotaa. 512 
pdenral. 397 

MesotheODa, tmuor 312 
Me^«lfc acitob. poatopcftthe. 

Metabobc balance b roaiaactacnl of 
extrarenal Icuki. 147 
Metabolum, ibrtoroaial, iknll 
rMobba from. 216 

io bypenityToidkni, 319 
calcto and phoapho iu i. jiarathy- 
rotd flaxxb in, 33] 
cboloiaTal, cfaroalc cfcoWeyetlib 
•ad, 772 

fiTlftnnaa and, 773 
diwaet, eftem oa inwirf 


MeiaboiKnj tad o crlnolofy and h 
aorflcal ure 131-156 
fat llm aad 762 
paacTtai and 103 
In late conv a lescence 146 
penloperaltTC altcralkmi in. 123 
pmldraomatlc. 141 
ileroid, aherations. b bmsi car 
ckwrua. 36) 

blclabolbn. bAoence b (rrcvtnlblc 
sboeb 91 

Mctjl(i) at cute of oOcorayeltiK 
ofb* 381 
cold (ohny and 191 
CTipt b femoral peek fracturrt, 
1064 

Dta b uryery 34 

Metauruh, of foot, fractnres. 1087 
bcarK prombei^ 12*2 
Mctauraopbabnteal drtlocalkm. 
1100 

klrtataram addoctm. cooftnltal. 
1269 

Xfetitamn btw, 1279 
kiciataraui nno, 1279 
cooycnital, I2M 

Klncoritm poMoperatire, 111 

Methadooe 169 

Mctbantbellna b petxlc nker 622 
Wnbyl morpbbajv 169 
Klnhylustottefooe b dy imcn oiTfaea. 
932 

McirotTbaib. 950 
Xlciyeabt, 171 
Kleyer WBIy 19 

Xlkrobfa] Qora, aherubo by anti- 
btotiea. 55 

braiioo. See fa/rolon 
Mkroeridjaly w exaftbaynoBoah, 

1410 

bllcTOiBMthia b efefl Up and 
repair of 262 

XlicnxKiaiitani of wrefcal fanpor 
bnee. 43 
Mlerotla, 251 

Middle lobe lyndrooK. 406 
MWfut. RDbryolofy 510 
Mldianal dUocaiba of foot. 1099 
XnkDUcz, 700 

Mlfcalia procedure, b MeckeTi di- 
wrtioihim, 3*5 
b peptic ulcer 644 
Mlkullcx reaectJOQ erkh double-bar 
rebd ieoatomy b meeootem Dcm, 
5*8 

Haineke pytorordafty 642, 

Milk le*. 133*. 1375 
Xna. of cabhim faUbladder fa 
chrtwiJc cbolecyuitb. 77) 

MQken itoduka, 1204 
Mmtf Abbott tube, b deewopro- 
^ of nnaH fnww 

un techobne. 76 

Mgroy ■ dkeaae 1376 

^^"^^iocorxicedat, fuaetbo, 124 

Mtacr’i efbov no9 
Xfberra beket b cerricml rencbral 
fraeturei, 1051 
MJehefl, Weir 1452, 1466 
Mitral bsofflcleiKy 453 
mitral tteooaia stwI, ^3 
*®*bal correction, 452 
w ‘y**=*i correction. 433 
Mniai 

^ 450 
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Lymph, nodes, totUiDy 

90« 

tntDOTt, metntatfc, 90S 
ktToh'aagu tn ctrncsl esnew 
934 

roeseottne, Krperior 13^7 
mesocoU:, 1361 

metwtssii of rntmnuiv card- 
DoiTM to 350 
psTKtal, 1366 1369 
pcclQrtl, 1363 
pophtesl, 1366 

rryWiili htrolvaiiatt, m hroo- 
cbofmic caidi Kma , 420 
iciifOt. biopsy lo bnnchofBDk 

f i rJrnwii i, 419 

•ubclsTmlu 1366 
Hbrnfosad, 1366 
raUrfed, n. femoral berma, 
539 

(obmaxlOBiy 1371 
ubtoental. 1371 
nlNctpQlar 1363 
mpcrfWTal, 1363 
■jprabyoid, 1371 
•npmrcnal, 1368 
Tcnoyraptac deroonttratioii, 
1390 

Tiaceral 1366 1369 1370 
ohstTDcdcni. See LympStdtwt*. 
nach. See Ljmpht4t^ 
Ly mp badenee to ny ptlrK, bikienl. 
m csiwlnoDU of cm pus ot^l, 
939 

Lymphadeiutk, 1383 
ftiiTTtTnl, aecoodaiy tn dttocrotd, 
974 

maralano, S13 
aoQte, n oa ip ee tfl c . 313 
abernilooa. 314 

fgTrnfigfltni*«t^ iOTOtTTnf tup 

^otnt, n. pyirtbroah, 1133 
lyphiUdc, 1383 
tobermlOQa, 1383 
va. Hodfkia'i dinaae, 1317 
TV metaiUtle lymph node tomon. 
908 

Lymphademna, maUfoant. See 

Bodt^t 

Lymchamkcttfia, conjantlal. 1383 
cyatic , of im s cn fc fkJ and omes- 
tnm, 314 

LympfaanflOfnptiy 1388 
of fef end tM|h, 1389 
LymphanpeanaC*) 1384 
bone tnrolvoneni m, 1170 
caTernomn, 1383 
ca reu o u a. of moentcfka and 
omennm, 514 
cydoTTn. 1385 
of hand. L244 
of johiti, 1172 
of Upa and mmih. 66 
of aaHrary ^anth, 187 28* 
ffanpfex, 1384 
Lymphaniilk, aentt, 1382 
throofc, 1383 
of iMsd, 1196 
tnbcrenlona, 1383 

LympldK diamafe. of abdrmea and 
paW^ 1366 
of •hrt«TTtnal waD, 876 
of tt»m, 1369 
Lymphaoc dnet, 1373 

riifat. 1364 
Lyophatk 

carctocana. 1318 


Lymphatic iTBleni, carclacant, tv 
H odiUna dhaae, 1317 1318 
definition. 1361 
embryoloty 1362 
in^^ia. 1373 
Pbwlofoiy 1J72 
ttsooTB. 1384 
Lymphatka, 1361-1391 
anatomy 1364 
anorectal, 716 
cotaoeoaa, of braast. 329 
miecdoQt, 1382 
fattramammajy of breaat, 329 
of abdominal and paMc rlacen, 
1361 

ofbeaKl,I37l 
of lower catmolty 1366 
of neci, 1371 
cpf oppet atrenmy 1365 
«m«n, mlnriea. I373 
Lymphedema, 1374 
alknic, 1375 
coocnuiaL 1376 
of opper intrcmlty 1312 
eaaeniial. 1376 

foUcpwtog ihnmbophkbhia, 1338 
mfedkna. 1373 
labia. 1382 

tymphanpocraptiy m. 1390 
mabcoaot. 1376 
of lower otranlty 1 374 
•Ooiofy 1374 
of upper uaueuuy 1381 
palbdofy 1378 
pos-dtrombouc, 1375 
aaocEtm, 897 1382 
apeeffle, 1374 
l yujp to ^ 1376 
traomatlc. 1375 
U e aU POat. 1378 
woQod beaUng atwt, 37 
Lympboblaatoma, 1385 
Lympbooyta cooni tn radkdero in' 
hlTMV 211 

Lympbocytmu. 1385 
■aatric. 666 

Lympbofraimlama tn ininaU 908, 
1384 

In fonale, 974 

Lymphoframilama ^rr^rr ^m pof 
m festaie, 974 

Ttnn m rectal ativtui e, 725 
Lymphoma. luaciofoltkular of atom' 
acb, 666 

gaftrk. 666 
d ra mi n aw. 666 
gaatroaitaatiiisl. 666 
of colon. 700 

of refnqmrtoaeaj ^wcei. 516 
Lympta^wbfa T tn w i nm 9O8 
Lympbopanla m tadnCna mturlca. 

LjTBpbcrTTbM^M, 1373 
Lympborrbea. 1379 
Lympboaarcoota. 1385 
cantttc, 466 
gaatnev 666 
of booe, 1169 
of aaopbagaa, 60t 
of Imrg 422 
of ractom, 729 

of retropenlooeal apace, 316 
of anwQ faKcsdae, 691 
TV HodfUn^ " 1387 
Lyipphpaar cQ matoah. 1385 
Lyad] frootoettamedd opcratlos jo 
frocptal tlnoaitii. 231 


MicaOCTULu, 1995 

MaCToebdrk, 1385 
Macrodactyly ta foot. 1272 
Mtcnnlosla. 1385 
Macnka, S3L5*ir\ 297 
MaffoccTi lyndraue , 1152 
Magwahim. baktea, 129 
cotnpotmdi fa peptic nlor 622 
Malark, fplemc farohremeta fa, 
831 

Mafcv breaat carefacaDa fa, 366 
faypoftmadbm fa, 919 
paeudofaermaphroditm ts, 919 
reprodnetiTe irneni, 890-920 
MalfonnatloG, Anadd-CWari, 1477 
1484 

MiTiaJrw, 16 

MilfaJgne, doohle rertkal fnctaie 
at 1039 

“MabeoJoi, pcfOt k n 1071 
fraettuev 1079 
Mallet finger 998 1211 
MaQcf tappog m fractorea. 994 
Malnutrftloa in eoU ta f my 198 
openbra riik »nrl , 98 
TXandn tberapy fn, pieoperatfvt, 
103 

M aa an ar y artery fasplastatfan luo 
myocardfam fa conmiry tr 
vry daeaae, 461 
Btmial. bsukn fa cceonaiy ir 


tajy d 


^ 461 


Mammary doet p 
Mtodfbla, eoodyte, frictarea, “Hi 
fnetom, 274 

Xdaneirrar Hofoet. fa ben u a r^ak 

K4 ■nTfc . Wir i M rrnn w dOf. opMUISlll 

nlcee and. 634 

Manaal artj tberapy definafaa, 1298 
m orthopedic daorden, 1317 
o aorfKal enndninoa, 1323 
March fractom. 1087 
Marry a O, 344 
Mirpoal olcer See 5toMa aJeer 
Marrow tamorv 1163 
Maraoplahianoa of panertatfa cyau, 
810 

Mtmaae. 1308 

cardiac, m >~«n4T«r airtit, 109 468 
campraiaion, 1309 
deep itroUng, 1309 
fnetfan, 1309 . 

ai lowee motur nenroo dberdm, 
1320 

fa orthopedic daoeden, 1317 
tptadmt. 1309 
pgcTMifao, 1309 
*jp6rtlci4j crotini, 1309 
Maatactoray lymphedema foDowai*, 
1311 

radical, 360 
ebawfltorapy fa, 361 
in broaal cafcli»i»T 

tberapy foDowaiv 331, 361 
poatoperadTe cara, 361 
sbnpio, ai^ mmana ptwtnperttna 
roenljeiiothBrapy m braaW car 
doom a, 338 
Maaticator apace, 302 
fafcctfati, 3CQ 

Maaoda, thjiai io cyaiic, 340 
pkaxna caU, 338 , 

MaatoidcclCBny radical, ai efaw* 


anadfflcd, c 


otic* me<flb 



Ikdrx 


1&31 


N«U ^ootkK wperfWil, W7 
tmtrmt, KW 

KornwK, co*«DUtkm, of movk lo 
coU tnioiT MJ 

UU o( brttM fo*kJ»lnii irmmfc 
3X7 

durini ofW 

atkw, 106 

lijw of rmiKW ta coW Inhjry 201 
ibffmal. of Jr* 211 

Nmik Hoiny ia bic*M carcbottu 
3^6 

tcototltK 3^6 
of fractifft »f7f 

NriVxn method of aniflciil mfi'r 
ttkn. m 

Nctwrlin Wcctlon. See rottorffce*. 

Kebtan. 16 

Nwxnjcm, ta uifkml tafertlom, 57 
Vnic reictloen, 56 

Neopl»om. See Tiamors 

Ner^iTecioatr ki renal carctnoeat, 

ai 

Ner\c(i) acotntic. dfwden, 1449 
aiSbnr ki^Aio, U56 
Mock, 169 175 
m fractarc trrauoerrt, 913 
cranial. 144^t4V) 

arfJTf n brad mjurtes, 1403 
tentory aeetloa of 1470 
dimnye n baoJ bijirriei, 1*^ 
fiCEiion. m aound eieacrttni. t* 
facaL dKorden. 1444 
preaenaikn in reaMnl of uJN 
ary giaM toaon, 217 
incma, 1441 

(kmopharrnfnl (SMedm, 1441 
feafiD«. 40 

bypofloral. dkonim. 1450 
m recorKtrectm ctcrfcry of hand. 
1233 

iofraorbrtal, ambkn, kn i na r mla al 
mralda, 1447 
ajunci. ta fractom. 991 
ta Vofkmann a cootract u re 1231 
medem, com prew too cn carpal 
tuwl. 1451 
bjnrfci, 1433 

paral^ak. wrirry ta. 1.^ 
ataar a an t aral. cont Mu e O lo- 
juriet, 1455 
of abdoettaal vifl, 473 
of aaorectum. 716 
of band. tuBon, 1246 
pa^afjak. ta bn w b cu mk. card- 
poa aa , 420 

penpberal. 1451-1460 
tnjonea. 1451 
after-care. 1437 
chatmtn, 1452 
dstntamoe, 1451 
itir*ia] treatment. 1436 
»»eatin* pauem tots ta, lXk4 
lymptoem. 1431 
fuhr tardj 1457 
patbolofy 1431 
tnmon, 145B 
metauaiic, 1439 
peroneal, tajoj^ 1456 
radial, mholei, 1432 
paralyak, lurieiT fa, 1234 
repair m hand bjifflet, 1210 
root, aymptomt la totrtipfaal to- 
man. 1442 
•oatjc. tajorlta, 1436 

ta hip djalrationi, 1096 
theath, nanoia, 1442 


Nerrtfa) apitial acceawry dhonJen, 
143 

ctrpraorbHal anMon, bi Irffera 
Inal rteufalpta. 1447 
tthul, tajuriea. t4Sf 
thw healtat of 40 
Id cedd tajitrjr 101 
trifemJnal. 1446 
ulnar tajurfra. 1444 ^ 

medtan ner\e and. coraWned in- 
Joriev 1453 

(uralyah aurprry hi, 1254 
lardy I43B 

raytrv aemory llhera. dHfwdetv 
1449 

Nenotn facton ta Inhibition of 
irk add lecnrUon 612 
Nerrout aymjnfwm of orariaa failufT. 
941 

Nenoui lyuea, 139 -1413 
aolonaeiJc. 1461-1474 

Mood fweMure mnlallon and 
1466 

central. 1419-1460 

anomabea, cootenltal, 1473- 
1415 

cranfcnacrat, 1461 
depreauoD. profteMoe ta ane*- 
ibnla. 139 

parttyn^othctlc. 1461 
perirheral. 1419-1460 
eytnrutbetic. 1461 
tho n cofamtor 1461 
Nerrw tatermedlm of WrHber*. 
|44« 

Kenaeaine 171 

Neuorfam, prrvrraUon of Creek 
med k tae by 14 

NeoraJita, (bKaopbarynpal, 1449 
vptaettul, petne in. 931 
Iripeiairul. 1446 
akohot mjretioa m. 1446 
avuHKNi of mpraortvuJ or ta- 
fraorbhal nerm in. 1447 
pita in. 1446 

Neure ct o m y paeaacral. ta d>JB>enor 
rl«. 932 

cn eadoeoeoioaja. 964 
ta pclrac pain. 930 
Neureotenc cyai. 14W 
NeortleetmoeBa. 1439 
malltnant. bone Unuhtt uem ta, 
1170 

of toft parti of eatreiniiks. 1 1 73 
Neormomafa) 1420. 1459 
aeomoc, 1423 

Netimk, optk. n cotnplicaiioa of 

ataumk..^ 

retrobulbar as conipU ca tiwi of 
229 

Neurobtaatoma. mednatiaal, 57t 
tympaibetma. t39 
Nmrofibroblattoctta. 1439 
Nenraflbroma, gastrK. 664 
of abdofotnal waO, 412 
of medlcstimim, 371 379 
of peripheral oema. 1439 
NearoObromaiom, 1439 
NeurofTbraareOBM, 1439 
medsAtaal, 371 

Kcurotemc paUiway nt relay of strtM 
from bypotfaalamus to atom^h. 
611 

Nenrojetuc pbaac, of diaestloQ, 632 
of (latnc acU aeaetkai, 610 
Nauropenlc lymptora of orarian 
fallurev949 


Neurotopfc dhotdefA, pby^kaJ medt- 
cbe and rchabdiialim in. 1317 
Neorolopfc Bianifcctatlom ta head 
Injurlea, 1401 

Neufolotfc ayadromea In head tejur 
in 1402 

Nenroma(t) fualfonn. of hand. 1246 
taterdlfk^ I2f2 
of per ip bef a l o errea. 1459 
pleiilfomi, of hand 1247 
Nctiromcnmbr dnorden, ebronaak 
ta 1302 

direct curretil impohe itFmuU ic 
1)01 

direct current ictamn ratio k 

electrkal tkta mhlaoce raeav 
aremcan ta. 1304 
efectrodtapnorik procertora ta. 
1301 

ckctromyofripby fat, DtX* 
repctnhc itknablJoQ bi, 1302 
r hcobaic m. 1302 
ratio 1)02 

tuenylb-duTation curre ta. I3C" 
letajiXaaf ct ir rent in. 1301 
Nraroeswenbr le-edncatjon, 1301 
and rdauOon hi upper motor 
a tui o n dKorden. 1316 
ta loacT noror neuron diaorden. 
13a) 

Ncsrxm, motor toner diwrden. 
1320 

dytoink splmti ta, 1320 
electrkal lUraebUon in, 
1320 

dectrodlapiortk prpce 
dam 1 j\ 1301 
beat in. 1320 
maroafr ta. 1320 
ne u reaB M cular re<ducalioci 
in. 1320 

phytkal medktae and re- 
babflhidoa m, 1320 
obJeetKo, 1320 
pr oced u rei. 1320 
tbempeutk ctercae cn, 1320 
traetjoa ta, 1320 
upper dbofdcn, beat n, 1318 
nesroaniacalar re-edocauon 
and relaxatlcn in. I3II 
pfaytkal medkae and reiiL 
biQtatkm m, U17 
proper poahlocini ta, 1317 
•elf-care actrritjet in. 13L 
therapeutic eiere ucs in, 
1311 

Nctuoaarcocnn of hand, I 47 
NeurtwineTy fa rel*f of pain, 1469 
Nnitrope^ kifenk, primary 646 

641 

Neuiropbflr at radaboo tajonea, 21/ 
Nemid) lymphalicm, 1363 
of abdorWal wall, 4t2 
of llpa and mouth, 263 
combined, 263 
tatradennal, 63 
Junctional, 263 
typo. 263 

Newbean, diaphra*niatk l^rnk in, 
treatment. 566 

faleatinal sterna and airraia fa, 
rym jtom, 577 
ohftructtae Jaundice ta, 764 
ompballtk, 479 

NfcoladooJ-Branham pbenoeneoon ta 
“tOTwrenow firtnlae, 1351 
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Index 


Mitnl (tmoah, mhni mfnfflcfeocy 
and, 43} 

mriical correction, 432 
poatopentire compticitiooi. 432 
coTTical co rr ecti op. 431 
coatnnxOcatkra, 431 
iadicatiotM, 440 
ranlti, 432 
ijujlXoni 450 

TilrnloplactT n, low tod^Em 
cyndroow foQowlDf, 133 
.Mo4o, pifoxsisA, os htod, J231 
Moofoliim. coofoutal dDOdeonl o6- 
nnjction and, 579 
Moate((k frwctnrv 1022 
Morel. 9 

Morpisnl, bcmk oi, 362 
treatment, 566 

MoiiaoQ, bepatoreoal pooch of 502 
Mcrphfajc, 169 
Mortoo, Wiliam T 11 
MortoD** toe, 12S2 
Motor actirlty fntrodaodenal, 6L. 
Motor oanooL See Smroiu mtotor 
Mott, Vaiendoa, 18 
Mocae, johit, 1093 
Mouth, 232-290 
conjmjtil defonnitka. 257 
eflect of ntaotfn daflckndet, 256 
floor carcmoma. 270 


laccrahoBB ioode, 254 
Intlujpkku, 266 
pfakcmon, Kptic, 256 
aarecoM. 270 


•oft tone, tajnry 252 
infeetjon, <55 
iTpbUa, 256 
treecfa, 234 
tubercoloas, 256 
tsmon, beeifn, 263 
267 


mixed, ,.67 
nker Wopay 271 

Moutb-trvfiwtUh brcathms m trtt- 
rapiratxm, 179 

MoreiDdt of paDcitx, abock and, 91 
Moynjlan, f4W 

MoynihaD faBioicjanoatotn)' 640 
Mucocck of appendix, 691 
lAacoU cyats of •enJunar caruiajea, 
10C9 

Mocoaa. (astne, 610 
proilapae, 629 

Mtmcprkadaaa, seconknn Qeoi and, 

5U 

Mncua, laatric. »ccTrtian, 609 
Multiple wrtnre techukp* m carwn- 
ou» anjioma of nwaith, 263 
Mnnipa orchhk, 900 

Tt. actrta eplcLdymltB, 900 
Monro, Akiander 16 
Munro, John, 16 

Munimr cardiac. See Heart artn- 


jrphy TOO 
(sded) 1101 

auteroUtwal. mjoapo- 
amrotic fnnctfcma, 474 
.bdurtof of larrtw, W- 

lawal, 311 

ujopby to cold h*u7 Ml 
parxlrah. 12M 

coBtrxctioP, t MPe^ iSluikm. 

dmemted. ekctriml ittamhlto. 


dotatoc^. of toca. partojah. 
12S5 


Maacle(a) crcflon, of foot, paraly 
ak, 1216 

flben, benuatloa, 1104 
tartrlc, tona changes to, 613 
bealmc. 40 
m coU injury 201 
irttrtotk of foot, panlyria, 1288 
mvertor of foot, paralyala, 1,47 
of abdODiIea] 474 

abnormaliuca, confcahal 476 
ajcDCta, 476 
iparrt. 4$0 

of toei, extenaoTi, parmlytia, 
1283 

pUntAi flexor of foot, paralyiii, 
1288 

rciaxanta, 169 
aertmt, IM7 
skeletal, abaencc. 1102 
crtritiCR. 1104 
deieaerauxi, 1104 
hetnatofeooQa mfection, 1103 
repair 1102 

rvptore, 1102 

traoma, 1102 

Trtohlniella tpiralia tofectwo, 
1103 

mmerrt, 1104 

apatm. m appatvlglria. 694 
to cpmal ejurlea, 1440 
airvofih, rntMoremeot, dynamom- 
eter ca, 1300 
anaon wfiifwnr ] |04 
imawrie, 1|04 
rlahifaty datimmoaoon. 84 
rofusiary atropliy 1102 
b y p er oopby 1102 

Moacnkiaponeiffotfc defldesewa ta 
factor m henna. 521 
Mycoba d ai m m (nberrokaa infre 
ctoo, 44 

Mycocurm. m mpetfnfectloo. 58 
mthniah.928 

Mycooc a u e myaiu f of aortic arch. 
463 

Myahtia, adranced. m mtrwpfna] 
Cmnorx, 1443 

Myd 0^1 aptly m btraaptnal tmnori, 
1443 

Myeloma, endothetial. 116] 
multiple. 1164 
of (bilL 216 

Myelomcomfocale wltb ^noa biflda. 
1473 1476 1477 
treatment. 1478 

MyoaponcoroOc fuacUon of aatero- 
Laietnl abdoaunal 474 

Myomafa) of cjxdidrfnk. 904 
of lipi and mootk 26) 
of brer 796 
of KtnaO grtrafe 690 
of tuetua, 942. See the FJiro^ 
Myamectoeny m ObroUa 944 
M^neter m fwpinmin » of muKla 
■trenflh, 1300 

Myoaajcocna, bone to rol mij ent In. 
1171 

rectal, 729 
Myoalth, 1103 
Hoftni&l, 4) 
oanficam. 1103 1138 
ctommacribed, 1139 
profreasKa. 1139 

Myrmtoplaaty b chiODKi otah 
medwi. 243 

Myrin^my In ear dnim toflamma- 
tJOD, 43 


Myxedema, follcrwln* tbyroWeetotBy 
319 

poatopentfra, 154 
Myxoma, card ac, 466 467 
of banl 1246 
Myxoaarcotna, cardbe, 466 


Ni»OTHLu* cy*a of cefTti. 923 
Nall, intramedullary n opea frae 
runa, 987 

Xtumcher ta femoral ihift Inc 
mrei. 1069 1071 

LofWa. in tiWal ahafi fr a ctm ei. 
1076 

Smbb- Teteji a n . m femoral neck 
fracture, 1063 

Street, m femoral abaft fracturea, 
1071 

Nall-plale fixatioo. of totertmehaa- 
Icric fractnres, 1068 
of aobtrochanlcric fracmrei, 
1069 

Narcotjca, 169 
twaal. 167 
to arauhraia, 138 
In bum, 193 
Narra, atrena. 226 
Natofxatrk aoettoo to pq^ ulcer 
perforation, 650 
Naaepharynx, analomy 232 
ep Mto motd earcacana of, 241 
temsa, 240 
mmon, *n 
bcTDin. 240 
inuh$saju. 240 
NtiBca. D pepuc ulea' 616 
D atotoa DtocT 617 
Nancnlar bone, tnearei, 1003 1085 
oaomucio. 1004 
radial atytotoeevany la, 
1006 

typei, 1003 
Neck, 291-316 
anauany appUed, 301 

e fe s eto pmentti, 291 
lataral, 291 

hterai, rhtaral comae, 39^ 
(imtmk, 293 

ambryoloty and pathefocy 
correlatm, 293 
pathotofy 292 
treatment, 294 
maflfne, 294 

(faarrhnn n camnoon of Upa, 269 
in ca n-lixaua of tooine, 273 
embryoiofy 291 
faadal apaces, 302 
byfrotna, 266 288 
tofectiooa, deep, 300 
ctMotr 300 
lymphatic wjpply 1371 
njidjly m crantoccebral aiyn**, 
1401 

apcmlncd, 1108 

•nTfery and tewl anrfoy ««»■ 
otic pn^iiiyfaxif in, 6d 
teratomai. 296 
Inmon, pnmaxy 291 
TBcnlar injurim, 308 
Ttoaral Byxriea, 301 
Twceral apace mfeetiooi, 306 
woonda. 306 
deep 307 

diecti. deUyed or aeco^Ua 
308 
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Index 


Mltnl (temii, mhnl ioauffldcacy 
and. 433 

mrficil cormtkm. 432 
p o i to penttre nmpijcitjoni, 432 
forfk^ c OT ie UJ op, 451 
cootnindjcabaai, 431 
ntdicstknm, 430 
rcnlti, 452 
ijmpwcti, 450 

TilTTilopkjty fn, JcFW »odjum 
lyncCronje foBoinn, 133 
Mots. plccwDted, oo htad. 1231 
MocsdImd. coocaut*! duodenal ot>- 
ftnietkm and, 579 
Monlejjii fracQue 1022 
Moitl, 9 

MrtTf ynl, bmiU of SC2 
treatTn^ct, 366 

Moriwo, hepatorenal poodi of 302 
Morphloa, 169 
Morton, Wilham T 11 
Moitoo’i toe, 12S2 
Motor actmty mtrodnodenil, 612 
Motor DCUfoni Set Nnrrtwif motcr 
Mott, Valentine, 18 
Monae, jofal, 1093 
Month, 232-2W 
coBipeiutal deformitm, 237 

of vTtataxo deOcteodca, 236 
floor cafciaoma, 270 
bcaraom maklc, 254 
Imkopkkta, ^ 
phlefOMO, cepuc, 256 
tamcoa, 270 
•oft tante, iaiury 232 
Bleetjon. 235 
ayptnla, 236 
234 

tnbercskn, .36 
tumon, henno, 263 
malisoant, 267 
mlied, 267 
nicer Woper ”^1 

Mcartb-UvcDonth bmthmi m ait>- 
1 rtapiraOoii, 179 

Movement o< pauenta, iboct and. 91 
Moynihtn, 1488 

Moynihan laiUurejanoatomjr 640 
Mttcocelo of tpp^o, 698 
MucoM cyan of KmOnoar carttUtea, 


1089 

<uct*a, 610 

pcoiapac, ^ 

tlocoTBodoaii, mecfun cm Oem and, 

511 

rlucua, laainc, •ccretJOn, 609 
4ulnple latnre tcchnijne ta cr 
anpotna of mouth, 63 
diunpa ortilta, 900 

Ti. acDte ep kbdym j tl i, 900 
rfonro, Alexander 16 
■timrp John. 16 
idnnmir cardiac. See Heart i 


Morphy TOO 
MoKle(i) 1101 

, t-^inaL anlerolataral, myoapo- 

nenrode Janctjoni, 474 

abductor of laryni, paralyi*. bi- 
laieraLSIl 

jlrophy m coW 201 
SfparaJl^lM* 

taoiartnc, 1307 
ckanal timmlation. 


doradtowti. of foot, paralya^ 
1283 


Moadefa) erertora, of foot, paraly 
u, 1286 

flbcri henuabon, 1 104 
fattnc, toot ai, 613 

healmg. 40 
m cold tn)Diy 201 
rntnoaic. of foot, paralyn, 1288 
invertor of foot, pual^ 1287 
of abdocnmal min. 474 

aboormaHuca. conjenltil. 476 
ttenexo. 476 
tpaam, 480 

of toea, extenaon. peralyih, 
1285 

plantar flexor of foot, parebto. 

list 

rdaxanta. 169 
Kttmc, 1307 
akeletal, abacncc 1102 
attnuon. 1104 
deceneratkn. 1104 
bemaiofcnoftt nfcctron. 1 103 
repair 1102 
rupture. 1102 
traunm. 1 102 

TraHthiella apirmta hjfectwn, 
1103 

tomora, 1 104 

fpaxn, m appatdxntn, 694 
m ipmal mjunta, 1440 
orenph, mcMomDent. dynamoa- 
eier m. 1300 
onnora. mabfnam. 1104 
coctaauik. 1104 
naMay detenamuoa. 14 
▼ohmurr atrophy 1 102 
bypertrophy 1 1 O' 

MoaeoloaponeunHic d e flcteciea a* 
faaoT m benua. 321 
MycohaetereuD nib«Tcok>a infec 
on. 44 

MycoautB. m enpmnfection. 38 
n thrufh. 921 

MycotK aneuryinn of aortic arch, 
463 

Myebui. advanced, m mtmpmaJ 
taraora, 1443 

Myelosrapfay m toiraapmal nnson. 
1445 

Myeloma. I^1w^nlhl4l■t |i63 
cniupie. 1164 
Of akuO. 216 

Myetocpenmpocela mth «phi« Uflda, 
1473 1476 1477 
trealmeDt. 1478 

Myoapooeurotic ituKtiona of antero- 
lataxl abdoDuml 474 

Myomali) of eptdidrnm, 904 
of hpa and mouth. 263 
of live 796 
{d aatall rnlwUna, 690 
of utam, 942 Sre ako f{6roi4/ 
Mycsnectotny In Onendi. 944 
Myonteter b mraanrement of nnacie 
■treofth, 1300 

M^narcotna. bone lovolvetDent m, 
1171 

rectal 729 
Myoarua, 1103 
doatniha], 43 
otflctf , 1103 1158 
ctrumncrfced, 1139 
p iuti c Ml va. 1139 

M y natoplagy ra chitnnc otnn 
pv^ha, 243 

Myrtnsotntny in ear drum tnfiammv’ 
tioa, 43 


Myxedema, foOowaif ihyroldecloenT 
319 

poa to per a thre 134 
Myxoma, card ac. 466, 467 
of band, 1 46 
Myxoaarcotna. cardiac 44^ 


Ni»otmuj< cvrti of cervix, 923 
Nail, intratoedullary in opea free 
tnrea, 987 

Kuntacher in femoral ihaft free 
tnrea, 1069 1071 

Lottet, III tiblil ihafi fmrtarei. 
1076 

S mllb -Fe to a en . m fenwrel nerl 
frectnrt, 1063 

Street, m fnDoral (haft frectnra. 
1071 

Nafl-pbte ftratwn. of intertroctnu- 
teric fnetorex, 1061 
of KthtiDchanieric frxctnra, 
1069 

Narcotica, 169 
basal 167 
in anesthesia. 138 
in bima, 193 
Narei, atmk, *26 
NaaofBStric soction in peptc aim 
performtipo. 650 
Nasopharynx, aoalcoy .J2 
eprdermwd cardaou of 41 
ffhroDa. 40 
ruson, 237 
240 

m jlry,»frt , 40 
Niiaea. m pepuc nicer (16 
B nona nlim 617 
Nimlar bcas, traemrea, ICOX IMJ 
Docamiaci, 1004 
redial ityloidta o cny m, 
1006 

types, 1003 
Nfct. 291-316 
anatomy appUed, K1 
anomihcs, derelopBiental 291 
lateral 291 

lateral ftrr^ral course 292 
drapioaii, 293 

ej^rydocT and patticio*y 
cerreUboo, 293 
palhcloc' 29^ 
treatmcnl 294 
294 

dflaectJDo, in caremoma of In*. 269 

m fr i-fTWn* of tOOfDC 273 
emlayoiofy 291 
faacial ipaeci. 302 
byyrtana, 2 66, 288 
Mectiora, dem 300 
etlolocy 300 

lymphatic mppiy 1371 , _ 

njklitT in crenloceTebral aiyjriea. 
1401 

sprained, 1101 

sorpery and bead swieiy ani**- 
otjc prophytaxh m, 60 
toatomas, 296 
tnmors, primary 298 
vaacttlar io/uriea. 308 
Ti«reral injur ks, 308 
viareral ipaca Jn/ecooea. 306 
wcank. 306 

deep 307 

effects, delayed or eeeoodjry 

308 
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OtnmtM MSI 
of tudttoTT cult. 251 
of hud. I 46 
cKXcoU. I 45 
of litill, 216 
04C0U. I15R 
parmtciL 1151 
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t^wrm potaaihus chlcnde 
locm m. 129 

Paaoeauc ptnaw o! (utnc acid ae- 
cmkm, 612 

Pancreadeojcfoaonoaiy m obauti^ 
lira 813 

ki l ek patn i pancreatiba, 108 

PiDcreatrtia. aoits, 804 
typea, 804 

edcmatvja, acute,, COS 
fT T^tm enL 805 
b emcrihi fe, acDte, 806 

renxrroit See P««rea(Tm rlapa- 


"1 

ralaptmx, 806 

operaooei cn bQiary tract lo, 
107 

opentjora on paa craai m, SOI 
j^tn tn, operatloo to rebcrr, 108 
p^iKxeatlc juice drahiaae mio 
dflodmiin hi, operation to hn- 
prore, 807 


TV perforated pepdc ulcar 619 
jj^joatodnodmeclocny radical, m 
ot^tnictfae jauDdice, 814 

ancreo^Tuta. 802 . . ,.^4^ 

^naidoaccpy ta «uro*eaiic bladder 

813 

.jnij^topeina, ipiniie. pnflurT 
MS, M9 
>aiinnt, 1139 
HnopWhahiiJtKm 

^^p^^tcoi^aa technkroe m cerrical 

ta (hrombooBbolhEi, 


p,pjl*c, cbcamTallaJa, bypfftro- 
ptried, 2t0 


Papdkry cyatadenoma lympbomi 
toaoffl of aalhary flaacb, 3^ 218 
Papillary cyitupfauroua byperplana of 
brent, 344 

PapiOomw of abdoaunal wall, 483 
of Whary tract, TM 
of bladd^ 879 
of breut, totraductal, 345 
of choroid plexna, 1424 
of band, aquamoiia, 1231 
of bja and mouth, 263 
PapiOc^toaia, 341 

Papyrna Ebera, 2, 1487 
Papyrua, Edwm Sonth, 2 
Para-ammoaaHcybc acid and atraptn- 
uiyuu ta puimonary lubarcoioaii, 
405 

Para retina, 1193 
ParacemeeB n aeroua odtb 
244 

Paraffin balin. 1305 
Paraffinoma of brean. 337 
Paracarifboma of carodd body See 
Ctrvad bodr nmon 
Paraldehyde, 167 
Paralyatv See alao Peter 
abductor bilateral, 311 
foot defonnida m. 1284 
ffi head InjotiBa. 1401 
cnedkii oerre, 1493 
oerra m brooebogenJe carpisoma. 
420 

penmeal oeaaa, 1456 
pteodobuibai m bead njunea, 
1402 

radal oerve, 1452 
recormt. bdatrral, 311 
amtK oerre, 1456 
ipacue of lowwr eiuam lty fc<4 
defonniuo a. 1219 
ubnl derm. 1456 
dinar nervy. 1454 
tardy 1457 

Paranatal antnana. See SvotMj pera- 

Parapareaa tn canda equina injodea. 
1419 

Paraptumoaia. 893 

Paraplegia n cauda cqunia mjonea. 
1439 

Paraaite-ctn]| relatamahlpa. 55 
Paraaitic ilinniaa. mian gte a tio e and, 
688 

Paraaterna] benila. 563 
Paratbyrowf glaoda. 317-325 
In Euetabobam. 323 
tumor rCTCFval. 325 
Paraoretbral crypo, mfectwo, 927 
Pai4, Ambrobe. 4 9 15 16^ 1417 
1488 

ParHtal ceOa. 601 
pbyatology 631 
PtTHtal lobe boDOra. 1424 
Farter 700 
Paronychia. 1188 
of use 1293 

Parotid ^and, adlainniatjon, poatop- 
emlre, 120 

tnmorr, benign, remoral, 317 
maligninl. 2U, 219 
ParoOd apace. 303 
fnfacljoa. 303 

Pirothk, p oai operattre 120 
PAS and ttreptomyem m puhneoary 
tubemilcak, 405 
Paaleai 4, 1418 

Pafteorclla mlarunab lofectnt. 46 


Patella, cboodromalac*. 1089 
dhlocalkioi, 1097 
Cractsrea, 1071 

PaleOectomy primary fa palellar 
tractnra, 1073 

Patient, poCopeTiUre atatni, fad- 
tKmal hernia «rvt , 5^4 
preoperatfre da ctm r j o of opera- 
tion with, 106 

prec^wratlve toctnodal 

hnnla and, S54 

preparaooQ, ibock prevetrtfcm and 
92 

Paul, TOO 

Paol of Aegma, 8, 13 
Part* boot n peripheral Taacular dia- 
eaaei, 1323 

S T lor 632 

yr procedure fa peptic ulcer 644 
Peao, Jala, 9 
Pectua eacarmtinn, 311 
Pedicle flaps fa wound cloeure, 15 
PccT' fonnalxm m faenotborex, 316 
Pehric-hijiibai tractioo, 1315 
Prim, abicsa. See Abtcea, ptFic 
draphragm, beralBa, 567 
inch, anatoray 952 
female, pam fa, 929 
fractum, 10^ 
flm aid 983 
hernia*, ^57 
fafe eu ena, 956 
w app mda f tl a 695 

pcntniAli and, 489 

lymphatic dramtE, 1366 
953 

dffierBitlaiian953 955 
fa chronic y Duce rbea] nlpfagfta, 
951 

pas ilk fa ehrotuc goaeerbeal lai- 
paagitii. 958 
rrijLuttni, 951 
rtn. frattoret, 1046 
rfa^ fractures, 1056, 1051 
vlicera, lymph m a cl i of 1361 
PeneOatiOD wnaafa of Deck, 307 
p TTwrftim, fa sciie tDTuxriiea to fe 
male. 957 
fa gooorrhea, 927 
s twTwl fafectm, acute apretd- 
fag. 1191 

m memngita prophylaxB, |4I 
fa MiTgKal Bifectiona, 56 
fa tranmatie wotmb, 59 
reaiitance of organoma to. 33 
Penicillin O 56 
tone raaetkma, 56 
Penis, analoeny 191 
anomalies, 892 
ea rrinom a. 195 

idtOpatfaC, 195 
dialocatioQ, 194 

exammalfcm s ortoary tract da- 
eaae 857 
tafeeuena, 894 


jcukuiii^ 895 
ifajtK ioduratkia, 895 
I ■ li ma , 193 
itotbal, I6S 

fomauoo, 609 
jthjogen co o icTPOp, f09 
Hie ulcer 606—627 
acute. 635 
patboiogy 615 
aieobef reatrietjoa fa. 622 
aniacsdi fa, 622 
latfaboimcrpD 1^622 
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PolTPli) •Jnwaulouv ctncef wxl, 
rtfatkrfi. 706 
dkjntnK 707 
of cokm. 706 
dmiflolioa. 706 
OT'cnlkm, 707 
lymptofni, 707 
gastric 664 
toc U cTCT, 663 
mibtiuiat iku ntr t tkwv 664 
rclMioa to futnc cmrcfnocu, 
669 

nucom, of mmI c»tfw 237 
Mrgkal miwTit, 237 
of eofon. 706 
of icvtujLi, 706 
of sn«fl lotmlK, 690 
pobnotmy tnflunnatofy 4J 
f u i j p tc to my tod coltctomy ia *<1*- 
Domiloui polypt, 707 
Po^pcnii, uniliJpfc, of cofoa, 706, 
708 

tottmd, of cokn, 706 
P u 4TPO *fa C9 mppo, 708 
Pootocmioe. I7i 
Poft-vfne UAln. of hutd, 1 242 
tmtment, 1243 
of bri, 263 

PorUanil itent, k portil trP^ 
tntioo, 792, 793 
Ruikml procedura. 794 
Portd brPoticmkML ^ Hypertm- 
skm. portmL 

pDcfUm, of fuocboQ ta band tnf<« 
tkn. IIM 

of patini k tfaack ett tm ew. 93 
of pactoperuKe paam, 107 
proper k ttopoULkiei. 1320 
til upp er wKor o eiroa (tbor 
dert. 1317 

Poftabonkia iafeclkiat, 931 
Foeuaestheik care, 107 110 
Poclbkk, 894 
Portopemha care 96-123 
ktemln. onk, 110 
prindplei, 96-137 
Pokopcnitre order ibeet 110 
PoeMperUrrc palieat. ploakifofk 
cbaracteiiftics, 123 
rectni tbeeth hemitoiBa aod, 481 
P«Ttti, kcbioael bemk cod, 354 
Poetpbkbhlc trodrocoe, profoocb. 
1337 

treatmeot, 1341 

Poftnre, bed. of tborack tarpcal pa- 
oeiil, 1134 

PottMbim, baluce fai pbuo 

of connkiceiice, 143 
k pQftopentTTe padeni. 134 
deflekncy BsctaboUc altalffa doe 
lo. 130 

tn gMirolntetttaal dacbar^i, 
™tlfm 147 
keMV k bde, 129 
In cosTmleocaact, 148 
in feuroamna] lWi4i i 7i, 
129 

In pucnedo fnke, 129 
mctaboUm, poet-treumetfc. Ml 
Fctencr fai prooaikn, 911 
Pott. Pendrell, 16, 1140 
Pott’e dimM. See TyUnlctb e} 

PtMb. hepatoreml. of Moekn. 502 
Poodnfa, pericanliil, k coTonarr 
anary diieaie. 461 
P rr coutj eeroal, 919 


PredoKooe ia adretiocoTlical tup- 
pmtloa, 131 

PregniacT abdomkal, 946 
brraM cardnoma in. tnatawnt. 362 
ectopic, 944 
■lypial ‘rP« W3 

c>tnei,944 
ckvtkal type. 943 
cGtdcml pfcturt 943 
dkgaoui. 943 
beroorrbare in, 944 
in beraoperftoaeum, 310 
loodeo c e 943 
morulity rate 9*7 
rupture 945 

lymptORH foOtrakg. 946 
fjKiprorm, 943 
imtineM. 947 

vt. acoW fotionbcaj »a]pfncbii, 
9^6 

eumuerte See freenaner re* 


topic 

6brokbk.943 
faQttoon and, 763 
kidney kfcotort in, 868 
orarko, 946 

Premtm to ameaonbca. 930 
P i etpedteatton to aaeaihetk. 177 
P i e o pe m li'B care 96-123 


emerg en cy 97 
ftna] ttepv 103 
p rto d ptei, 96-137 
Preopcnufro order •beet. 103 
Preoperaiire patknt. fUiaa, kd- 
ctorul bertdc aad. 534 
P i e gp enike rostk^ 97 
PrepantioQ of patiesta, ihoct pr»> 
Ttatase and. 91 
P iep oce BfkmBtaUos, 894 
Predryemb. 24| 

Pi «p 4eafc fold. 943 
Premre. kcra-abdomkal. k cr e aj ed, 
as factor k bentk, 321 
ktraeraaial, iDcreaied. k head to- 
kriei. patholocy 1594 
k ktracrankl kkrica. 1393 
necrocb. prereotJoe dorkg opera- 
tkn. 106 

Preirtcbea] fnria. 301 
P i e w t rtu al faack. 301 
Pthpbttt, 896 
Proctke, 170 

Procake bydrocblorlde. hJrtory 12 
Proceaa, odootoid. fractaro, 1053 
okcranoo. fracturca. 1023 
Proctectoriy k chranlc ulcarathra 
colhb. 703 

Procto»K^ k rectal carcfaorBa, 
730 

kdleitiooa. 717 

ProeU toch Biq u a for dkpi«i-4r^ nb- 
tnoid tfant* acciettoai, 230 
Profeftcratie. to eT.damrtrkiiii, 964 
to menstrua] dtauibascca, 930 
to threatened abortloo. 942 
P f ot nathb ai to deft Pp and 
repair cf, 262 
Piograai notes. 111 
PropKaks, ckskficatioc. 220 
ocokr 219 
Prostate, 908 
ahaceaa, 910 
aiatamy 908 
snomaUrt. 909 
ealmll, 913 


carckoraa. See Ceekow of artu- 
car*. 


prortJle fnlirfemeru, 911 
ejumkatloo tn ttrtoiry tract dH- 
ease 838 

hyperpUda. benign. 912 
tofectiorts. 909 
ooreipeciftc, 909 
tyeopb re«K 1J69 
obUTUctloci. 9] I 

pak. k urinary tract dheaac. 833 
tnavrethral resectkc, 9l3 
irauou to, 909 
lomon, secoodary 913 
pTOdalfctoojy eoerterratlrt. 912 
methods, 914 
perkeal. 914 

radical, k caic k on u of prostate, 
914 913 
mr opuWe. 914 
nprapubic. 914 
Prostatism. 911 

cardnoma of prostate mod, 913 
oijitjBcttoe lymptoots, 911 
•extal i jB i p « u r ut . 911 
fnperlnposed kifeclkn k, fyiDp> 
toms, 911 

Brtmk lypiptoan, 911 
Prostatitis, acute, 910 
chronic, 910 
tuber ndo cs. 910 

Prtmatotoray to pratatic abscesa, 
910 

rrostatoTtaicalecloaiy k proatatie 
coji Inoma, 914 

Prostbok, am function and, lltO 
baB-eahc. k aortk ImulBrie ncy 
459 

for eenaiary kafn deformhiea k 
aortic t«uflkies*.3 439 
Id ajuputalJoos of r i o em Mo, 
1321 

trakkf k M of 13^1 
k aortk arch aocurysma, 463 
k kcUoeaJ bemJa repair 56D 
ktramednOary stem, k femoral 
neck frartnrt. 1064 
leg hjoak/o aad, 1180 
Proteto, deficiency preoper a thn man- 
aganeat. 101 102 
aousd heaUng and, 38 
bydrotywies k ntatrannbhua-m , 
101 

k bora (Set, 191 
metabolEan, Urer and. 762 
post-trawnatic, 141 
■ r u m, mdaboUsm, poat-trauiaatlc, 
143 

transkicatioti k ] i ef hi «i l ik_ 491 
Pretete-bound lodma k byperthjs 
roldinn, 319 

Protekoaei, prodoctiaa OL, 34 
Pi'Weus tofectlom, 46 
Prothrombta formation by ttrer 763 
Protoma kfectioo, 46 
Praittus Bsl. 727 
Parodocysti of pancreas, 108 
ntanspkbzatkm, BID 
P*codobeTmspfarodltffl. femak, 918 
mak, 919 

Pwodomemtnaaa formation k to- 
frctkns of pharynx and 
233 234 

Ps T n iVanc s a s kfectkai, 46 
Pacodomyioma p eiticari . 313 698 
PKodopoiypa of colon, 708 
PseDdotonwr 1429 
PSP test to nrtoaiy tract <***'•— , 
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Index 


PeittonJlk , terminal phMc, 492 
treatment, 493 
deflnilrre, 494 
p r op lijlau tlc, 493 
aopportrre, 496 
tnberoUcn, 49S, 9i9 
dry form, 49B 
moitt form, 498 
typo, 498 

P g rftn rMBtr ibaces, 234 
Peroneal p err e , injnriea, 1436 
P cfo u e u a breri^ paialyni, foot de 
formltka ki. 12r7 
P ero n eua loima, paralyik, foot 
/amdlja bi, 12S7 

Penortality factors fai pepdc ukxr 
613 

P erthea ten in Tanconbea, 1331 
Pea carta, 1277 
Pea plaima, 1272 
Petit, 9 

PtdL, iofenof fombar f rfmyic u^at 
omy 333 
Pctrteata, 1309 
Peyiutue'i daetae , t93 

Dnpoytiwi*! contracture and, 
1226 

pH. disUuljaucea, 129 

in hrahnt of fractnrei, 992, 993 
of tinrwfi m vound b— imj, 24 
Pha j ocyttaa in mfLaatmatMO, 47 
Phalinjnrte, drop, 1211 
Pbalanx (pfaalanjea) dattl, frw- 
tctrea, 997 

ceaddte, tractnm, 997 
ot toes, fnctuna, 1089 
proxmal, fnctn^ 997 
PlvyDCeal tnm, jJ2 
Phvyssitis, bactmal, acme, 233 
PbaryntcDiadlkiy space. M3 
tefertoa. M3 
Pfearynt. 232 
atacen, latenl, 234 
tnatomy .*32 
fordsn bcxQet in, 235 
funrt i on . 233 

Tn«HfT«nt dbcaae; pain lebef in, 
1470 

nreptococcic kifectian. acme, 233 
tsmora, 233 

P S.TinWtf n«ph»tMV4n tcn in Urinary 
tract dbena, 839 

PbaaDDcnoQ, RaynantTS 1350, 1463 
pliaochr CBmK.jl QrBa, 838 
diatn*'*^. 

byperSeoskm in. 131 
suTxical treatment, 839 
lyinptoaia, 139 
PbimnaH, 892 

phkboscWoais in Taricnae vewa, 
13M 

Phfcbothiwnboaa, 1332 

a caiaa od poatoperatire frm 112 

1 pictme, 1336 

(Wep Tela, actrra traalmant, 1340 
etioiotT 1333 
ftanHrryw. 1133 


lamofenean, . 

IrombopttWdiia and, dhtmedon, 
1334 

lealment. 1339 
wnatk alba dokns, 1331 

of sultnanlfbtilif space, 

leptfc, ot momh, 25* 
mbpectonl, 390 
V 1193 


PlMphatasc, acJd, Nood. fa pros- 
tado carcfmnia. 913 
a fkilfae. BCTUm. terd fa bms 
carcfaoma. 337 

Pboaphoms, metabotinn, paiathyroid 
bormona In. 323 

raduactiTB, fa breast kafam, 335 
Plwtojrapby faTrared, In breast le 
aunt, 333 

Pbyilatrlit. dcffaitloii. 1298 
Pbync, 17 18 

Physical medicme aul rcbabShadoa. 
1297-1326 
dcQntUoo, 1298 
e^KtrodiMfnnnir poxrdurta, 
1301 

fa tmpolatkna, 1320 
objectfvea, 1320 
proeedmea, 1320 
fa didocatloQt. 1316 
m fracmrea, 991 1316 
m lower motor ds- 

<*dera, objecurei, 1320 
procednret, 1320 
m oenroloffc dborden. 1317 
m ortbopadu daorrlen, ob- 
IcicUvea. 13(6 
proceduraa, 1317 
fa peiipbentl T ^ t^iiUr >t^ 
onlea. 1322 
ohjectrfea. 1122 
proceda/ca, 1322 
m nEratos, 1316 
m nraJm, 13I6 
fa strvfaal coodhfan, 1 324 
obiacliTea. 1324 
procadma, 1324 
fa (boracjc surffaal ccatd^ 
tuna. 1323 
objecUrea. 1323 
procadurea, 1323 
fa upper motor nroron door 
dm, obiecdtaa. 1317 
pTocednm, 1317 
obfacdrei, 6iiid«Tr>4>nt»l, 1299 
prttfc' ip l ra . basic and fcnenl. 
1299 

scope. 1298 
stapes. 1298 

Phytulotr of wocmd betim*. 22-41 
Phytobesoar 627 671 
Pummutioa of new arihtWmTm 30 
Pilkxe. 700 

Pdonldal cyst. See C/ir 
Pm, flutUQ. of metatania] fi t t m iw 
1088 

Siantmaan, fa fractnrei, 

1083 

in ifa fractmca. 1049 
fa otnar abaft fracturw, 1022 
Phuakana, 1425 
Piperocafae, 171 

Pirotnff, 11 

Paokaiy besopbOim, See 

PanJtaiy body tiWrumn 1423 

adrenal rdatama anrf , fa Coafa- 
fa|^ syndrame. 822 
diseaKa, poatopeniha. 134 
tnmara, 1423 
PknlUry fafantUam, 919 
Plantar ■poa mr o aM , 1261 
Plantar caflosMcB, 1282 
pianiar fleaor rnnwlai of foot, paral- 
ysis. 1288 

Plantar bsameot. knc, 1261 
pWntar warts, 1282 


Plaama, Hcaiboaate, chanjea ia, 130 
blood, conpoaltkia, 127 
loti fa intratfaal ofaalrtsrdon, 737 
namnlsitty poatoperatiTe, 126 
Pbwsa cd] mastith, 331 
Plate flxadoD fa dbU sfaaft fractorcx 
1073 

Platybaam, 13 
Plaut Yfacenfs anywn 234 
Pletbynofrapfay fa lerfaboil raico- 
lar daorden, 1322 
Pfctrra. 382-398 

empyema, aente, 391 
c h ro nic , 393 

lymphatic reaida, 1371 
tnmori, 396 
metattadc, 397 
primary 397 

Pkti^ ellaiiao m broocbofeiuc car 
dnnms. 420 

Pkaj op a ifUJu eal her ni a, 562, 

Plexna, Infakl. blodt. 175 
fafarks, 1456 
choroid. papOlamai, 1424 
PEny 10 

Pfammer Vfaaon syndrome, 600 
Pnenmalocaie, 409 
Pnesmocephaina fa bead fa;SIrla^ 


1407 


412 

fa bfoocboveoic caraooma, 421 
Pontmeda. fa broochofixtlo card- 
notoa. 417 
FrkdlbaderX 406 
staphylococcal. 408 
Pnaumooids. soppunlirt, chrooie, 

407 

vs. broodufcmc earrtoocaa, 

408 

PneiacoperiloDeuna. SIO 

aJl±acal.512 

i-»mi*i I ■tlnn, 310 

itfafwwh 311 
rfUfwwrig, 312 

endoKopic Imtiimjenubow end, 
311 

faiopetfac. 312 

fa pnlmoatry tnltimlnwa, 402 
fafKdcn and, 311 
poataneathetlc, 311 
poatoperatrre, 311 
therapeotE, 312 
tranmatk, 311 

Pnetnnotboeax, artfadal, m pokno- 
nary tnberenioe*, 402 
efaaed. 381 


n nb fracture, 1050 
s p r.a ]tajwta» . 410 
t enfun , 384 

womalt, open or fkipa . 384 
PoikanyaUth, foot drfQrmfaes fol- 
lowfaf, 1284 
suacaptftaifty foUowtns 

tonty amt adcwjdeewrny 236 
Paiyi fsattlc rameta* ai p^ic “i*'' 

Polya tastiuj sj un oatcray 639 640. 

64* . 

Poiya operatku for jaiirt caacer 
671 

PolydwaylMm. fa foot. 1271 


Polymyifa, taaki leactfao. 36 
Poiym^ B fa «r»fcfa WscUW. 58 
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HKtoctVr >mr<o*m, 9’2 
trritmfnl 
TV nHct(VTV 

Krcto-fo^Na ru^icubirr fhmb •ith 
■nprrf-^te «m«. '91 

»flh unt^for 

itT txm, '91 

Rcctrirmt*!. atutomy 715 
lUcworrlhTil ftxn«U aiih imrcrfor 
«tr tfp«v '91 

RccioMrlatl n«laU «Hh rmrrrforair 
»xwv '91 

RfCkTifwaJ ftMoU »tlh mpcrfonte 
■HA. '91 

Rfctnm. 71A-7J1 S« iKo Am»er 
ram 

■natofny 713 
po«. 713 

CJJV Tr See Carc in em^ 0 / rttfum 
er^nwuU'n m ermary Irvcl drv 
nv I'l 

lajorlct m pcHk fie* fractum. 
1&*6 

tjmfti ^e^’leK I3M 
tmalformalkmv Sec Aitorrrttem 

M(/r>nwfinfii 

rrcixr< 7J 
•one redoetten. 7^ 
cbTuScilion, 723 
darws 7^5 
rtiototy 723 

rvtul. '1. beraoerttMlal pro- 
\»r* 723 

ircBrrwtt. mtucum. 726 
tmtmnt, TH 
mktvrt, heiafn. 7^' 

trm r*s 

tB«nofi, 706 See aKo < n- 
VKfrx. 

Xectia ihcalk. 473 
tenaioata. 411 
etMktpc citeitfleaiion, 411 
•dxiruliic. 411 
treaiment 41^ 

Ked dcfcacjaUM of ubtaoex/tn 6- 
bn4iK943 

^eda* c>ck m bydrochlonc acid 
tecretMO, 609 

Rettodioo, erf fracttiret, 99J 
orf open fradarrv 9n 
Reflei, bufcociTernouv m unnaiy 
met dnene. 131 
tobal. ibeory 963 
Refriceratjem anmhrtav 173 
Iccal. n anputaiam, 1347 
K<lBrv«atian. wirU:. 437 See alro 
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(391 

fun^don. 400 
la bead ininry 1397 
Revpiratoey aenhna, 132 
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Rheumakdd arlhrttK of fool 
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5*0^*^ iota.'-tnbefcalosK. 1143 
Sacra^ fractures n j— ^ 



1538 


Index 


Piycbic pbue erf t»«ric add accrti. 
Uoa, 6[0 

Pt ycfaot e nic ajrtnptoem erf oranau 
taflafc. 941 

Pi yctioaenoaoc a yr m acwri erf oraxun 
fubm 94* 
ygrb ewfn y 14M 
rwhi, 1416 

Pcrcboebeiapy k pepUc olcer i22 
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Pnhnopfc ftewHii, 437 
cardiac s-ny to. 440 
tharwdt, 43S 
m letnloiy of FaQot. 439 
nfoBdibaUr 437 
tesitoal treaimem, 439 
ootaied, 437 

lond^ tmtmritt, 431 
palKt foramen otak trfih, 437 
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1130, im 
1. 1129 
, 1134 


hth, 1117 

TV awunhcto. 6M 


Pydofrapby liilra*ei»ouv to unnarr 
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Rsynaaifs daeaaa, 1149 
RaTWod's pbereanena, 11^ 1463 
Rcadloo of depeocratioci. |t0l 
^ecklln^w»*a s abdominal wall 
neuToflbmraas, 4(2 
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Rfct i Tt H nc*! flThiU »fth ItnpfTfot 
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RedoctKMi, ol fnetara, 991 
of open fnamm, 917 
Reflex. bnlbocxvtTTiout, ki ortnary 
tnct doeaK. &3I 
txbaL tbeoey 963 
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of fneel**. IIW 
Rfwcmaooo. catdae Set f/rmt mr 
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of abdocDioal vaQ. 483 
of iofl part! of extresnOKx. 117' 
of abdominal vaQ, 4*3 
of bbddcT 878 
of boot, of hand, 1 46 
rcticohim, pmnaiy 1163 
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sdcroauti. 1133 
letaofsenaric, 1133 
rwMTibm> pnimry of boee. 1163 
retictthim ceQ, 1383 

of icUivnUmeal apace 316 
fpmdle cell, of abdoaaaa] wall, 
413 

fynoTKl. Iir 

of soft pons of cautaaai ea. I17S 
Scab fonnauoo m woood bcaHof, 30 
Scalerw oode btopay m brooebotme 
carctaoma, 4|9 

sy n dr ome. 389 1451 
Scalp, *13- 17 
OHicasKmi, ftndlngt In. 1406 
cytmd/omaa, 2I4 
cpfitaetnl cyia, U 
bemxtomai, 83 1406 
h e er a oooa. ftnrtinia. 1406 
Uyen of 213 
torpeal dresmifs for 73 
remora, henna, 214 
(nalnmat. 15 
voQoda. 214 
Sapok, freOEm. 1041 
Aral aid. 9C 

Scartal. tare, m caronoota cf band, 
1233 

comwtkn. 28 
pbaje of apoond hcalist. 23 
effect of mama on. 'N 
fortmiOQa. 77 
Scarpa a fawta. 475 
SctoIleT a test to crmcal cancer 936 
ScUattrr fastrecuuny for yastric mr 
dneana. 671 

Seboemaier castrlc irKctioe hi pep- 
Oc ulcer 625 

Seboemaier fastrodoodenoruany 
649 

Sebwaboefa faetnnf test. 47 

Scbwaimotita. 1459 

S ch warttB a aifn m oioaderoaw, 248 

Senoe henna. '68 

ScMUc nerfc. lomnes. 1436 

m dmtoalMMia, I09t 
Scleroderma, ewphayitlf and atrlc 
tine formaODi) foOowfaif, 601 
Scotland, snrpcry in. hialoay 17 
S c rot mn . anatocny *96 
afwwnalira. (96 
dhcaaea, (96 
edetna, 896 
elephandasia, 897 
exammatioo m nrlnary tract dii- 
caK. *57 
■anarene, 897 
(nfectwoa, (96 
lytDpbedenta. 1382 
ncoplawm. (97 
pbyaJoiofy (96 
trauma toi. 896 

Scurry }o(m effoiKia tn, at. pyarthfo- 
■1. 1133 

TV acsie beiaaxotemB osteooy- 
eUm, 1117 


Sebrecht a ofanmem for «ltn psotec 
tkn in doodenal fhtnh 6*4 
Sccrtdn, *02 

Secietionfa) dpodml 61 
(aatrfc. See Stomach srrrrTMa 
fastrebnestbial, aodjom. poUKkn 
and chloride loaaea b. 128. 129 
poslopeiatne renjoral, 107 
Set Rnmu aUcM rale b breast card- 
DOBtt, 3'7 

Seirmea, Jaciioman, fa head fahnlev 
1404 

Sella turefca, remora, 1415 
Sellar region, nnawa, 1425 
Saulhre ar caitOatn, fr^mret, 1019 
1090 

naicoid cysts, 1089 
SentThmaf benda, Sf’ 
anaroruic tamn, 53 
deffaflioD, 52D 
Se mliul Tencka, 916 
anatomy 916 
anomaSet, 916 
Infection, 916 
pfayiJoioty 916 
traimta to, 916 
mmon.916 

Seminal Tc ti cuketomy fa c hr cni c 
Mima] tesamfica. 916 
Senfaal >cx)cnliis, 916 
Scmmocna. 901 
Semmehrw, 4 

Sraaiioo, head hf urk a aCectfac. 
I'W 

m healed aotm^ 31 
SeiaJc awe threat, J3 
SepoceOB re pmcnlua, 493 
Serram. mtdc. See Aorra, ttrmm 
nasal, abacxaa, 226 
deraikn, .23 
rebtSDcsta lest c tioo fa. 223 
Secroeacrectamy m aette heutof- 
oxan ofteoroyebta, IL2S 
Sequestrum, formation, 1113 
fa fatro my c has, II 1 
Sercroa. acnad. 3L. 

Serum. aSLahoe pbcapfaatase. iercl ki 
breast earemotna, S'? 
arnyheie, drsennfaaljori m acme 
edenatora panoreatfta. 805 
ekctreWyiex, me ti boharo. port 
tnamaUc. 14^ 

potatikiBi, InH a pemotuta, 496 
p rotr u a, le»el to poisonrlii, 496 
metaboimn, peat iraimisic. 144 
todmm. level m pentcratii, 496 
Settm*. irmarlr, 1307 
Sex. as factor m herua, 5<J 
bormooet ro pcptac nlcw 614 

■« 0^ cunaeuasl byp®" 
irordnc pylonc iteno«, '73 
Semai 919 

Sexual ptc c ocf ty 919 
Sraal lympSoms of oranan faiiire, 
941 

Shay ral, erpenmenul nicer a, 634 
Sbeaih, carntid, 306 
tofectiory 306 

rectm, 473 ^ 

ndan, h«ivt tnmon antay from. 
1-38 

«n«>nm y 1191 
fafectkEa, 1191 
Sbrtier foot, 199 
Shock. 17-95 
bam. See Bmm tMacL 
chmede, 102 
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Shock, eVxtrfc bi ddlfartlUdon, 


109 


fn vnMrictjlir Rbriltilion, 46| 
cOotofT l> 
bmonhar^ 

ImpenJiTt*, fl 

hypOTt. dUTBI* fn prc^outon. 


9J 


fa fracttifc'. trcairncot, 911 991 
tn open fr*cfprc% imlmcirt. 9*5 
ia peritooftK 491 
ki nouDd ethcerilloci, 113 
IrmcT^bk t7 
tdrcTuI cortci In, rate 91 
nKwondc btocinf tfcrm fa 


90 


bccicrisJ ftclor m, 90 
hilaace beT»een tiwexckor m» 
icriaj aod '»wdcpfctior 0 b 
( crfal tod, 90 
eootof7 SI 
ItTCt fa, rote of 91 
tBCtabobw In, 91 
nw i ic uc t u c. r? 

pabeoc mtntfCnKTrt <km»s of^• 
cTtlkin. 94 

retdion^ for operttfoo, 94 
pmenuon, 91 

K hetrl dnrtv pftopctttfrt 
fTWjorrv lO’ 
qotldlotkm of 97 
iTxatl, imtEnnu, tt3 
BtffkaU, 17 
irocmt, 91 
prfadptet, 93 


^ 703 


Too 


370 


SfmpwQ, sir JaiwT Y.. 1 1 
Sirmv ittal, dcflnillcMi, 7Z2 
eUoiofy 722 

bninchkvenlc '^2. Sc« tJw Neck 
«NruM/ies, ItifnI 
coronary IffttKia In cofoonry tf 
lery 461 

demul con tc fttul. 1479 
ethmoid, dnpbcemort of tecre- 
tioTH in. 2)0 

infection. *art>ct) tratneni. 231 
fromti fafrctlon maulbry bmtv 
llH tnd, Lmtmcnt. 230 
L^nch fmuortinnoid open 
ikM K ^1 

MirilcBl tmuneot 231 
RUiObry fcofcctlon. aiMnXoai; fa, 
230 

Ct(d*rfl Loc procedure fa. 


23t 


frooul tfamiih tjx) Ural 
rtten 1.2)0 

naul acentory Sec ^tnatn. p^f*- 


of Vakafra. aaeuryum, ctMtrahal. 


461 


Sbouider dbternioo. 1106 
l e cnn oit, 10*4 
fraemrts, 1041 
fra^urr-doiocilfaa, 10*4 
from, 1110 

rnvuan. portahte pulley app»' 
ntta ^ 1301 
nrdle, fractum, 1045 
K«nt, ddlocatiOA 1043 
lubeiTQkivi, 1145 

Shunt, portacam, m portal hyper 
tensoo. 792. 793 
curpcal pr pce dm e 794 
Sipnoul, perfonlkio, 700 
SifinoidoKopT ai chronic oJeerauve 


■arKkml repair 459 
r«raaaaal, 227 
carctaorna. 23t 
etrryical treauaent, contnua- 
cDcaiteaM. 240 
Infectfaa, 227 
conpiktUom. 229 
djaiaoate, 221 

OMcao tneTofaraae diufn 
fa, lype*. 221 
Creatflnt. 229 
carpeal, 30 
(Oman, 237 
beiirfii.2J7 
mal^pual. 231 
ete cinwor f ery fa, 2*0 
tturiol tr ta ttoen. *0 
ipfmoid. fafecUoa, runkaJ treat 
ment. 232 
irrication. 230 

(operlor kwiHiidinal. lyiidroae. 

fa bead fatjnrlei, 14432 
thynTtioaaaL See Oat Uorvr^ 


perfcFTalion of tifmord donoc, 700 
SionoidoftDotr hmonca] a^«ct*. 


S/fmo4doTc«cal IHmlae, 705 
StSQ, Babfmfa fa bad udona, 1404 
RaTlifWT^, D Adetvc i u pl in e, 1*5 
Sailiai. m bead fafarin, 1406 
B oue h i co erfa, 413 
CuSen a, fa ectopic prtfnaiKy 9*5 
Hammani 


▼anoua ihramboab. 


Hotnan I 
13T7 

Keniig, m carafafftH, 1412 
Lttefua, lO acute 
oAcom^Utii, 1115 
Lhanane u fa axraapfaa] tmura. 
\a3 

Srscr Joaeph i, 4S4 
itrfa^ m rrsfanaJ eotenta, 6S9 
TDeTi, fa pcT l phertl uerre fa- 
junea. U37 

n tardy methaa oerre nalar 
1451 

SJ3k tuiuj ea, fastory 6 


ombdicaL 471 
orachol, ombOlcal. 471 
reacao. lateral, thnaobotb, va. fa- 
cracraaal ab*3e». 1432 
Sfausfcii. See Sbnun, parcuifa, fa- 
feertat. 

Sbter Joaeph'i ifan. 4S4 
Skeleton, (oetaBatb of maaimary 
carefaonta to. 450 

Skene'i duett, fonorrheal fnfecUooa 
of 974 

Skaoe a (land, fafcctlaa of. 927 
Skin, efaattr*. maieriab for 1 1 
graftt, fa bonta. 195 
h hand fajurtet. 1212 
fa wouad ckMOre. 14 
pedida fa wound tdooDra, 15 
typea, 14 

hand tmaOTv arlnag trocn. 12X1 
fa cold fafaiy 201 
preupetaihe prapantloa, 104 
tta fi tt nee . dedilcal, nemre 
meats fa nenromoicalar dbor 
den, 1304 
temioa haes, 47* 

tee, fatradermal. m chaiKroid, 974 
vlablliiy detenni nati up, 14 




SkBtl, 213 211 
chanpet fa fafarlct, 1593 
unuji culofl 1393 
defomuuoa. 1393 
item cation. 144T7 

dneiwn, acquired, of unknown 
offafa.215 
conymJlai, 215 
of abnormal mctabclKm, 216 
contoopbFIlc iranukima and, 216 
fractore open, 1407 
lUad-ScbuOer-Cbrnliae dheate 
and, 216 
hypefoMo^K 215 
LetiCTCf Sfac dKe»>* and, 216 
oUertK defonnarM. 216 
oUeornyeUiK 216 1413 
as comptaallun of ifaodUs, 229 
Papctidlwwof 216 
(irtrcfora) cbaractarhtics, 1392 
UBMn. benlfn, 2l6 
nalifnant. ..16 
metatialic. 217 
Sndlh, Edwto, Papyrtn, 2 
Sadth fracio/t 1012 
Smiib- P clefic o ruH m femoral neck 
fncntrt 1065 

Smokfat, dfarrtle ^nd hioy caaorr 
rrbilorMhJp, 415 

pemoperathe atekutaifa aad, 116 
muirtlon fa ^ 

Snapptei flaftr 122* 

Sodnim. balance pcrfiopcfatht I 4 
1 6 

roncentretfart. effect oe fatr«e«Uu< 
br field tohone. 127 
ef eitracrffular Oeid, datutb- 
ancri. 133 

omrettal faaaca, at emtnc of low 
lerera lodktat. 149 
fa yatffptetmtfaal dbebartet, enk 
maliert, 147 
fattet.fabae, 1*^ 
fa lasiroiatestinsl Bolds, 12S. 129 
fa pancreallc juitx 
low ly mUm ue 133 

fa cotrraksceoce 149 
nwlaholisa, pott-traumatlc, 143 
Soft dnoc. See Tbstte tofx 
Solutkofi) Fowler^ carefaorna of 
band and, 1235 
hyperbaric, 173 
bypobaric. 173 
iwharic, 173 
Sonmis, 13 

Sort tloisat. qinnty 234 
septic. 233 

SpacefiX dead, fa fafeetkn, 
ifao of, 51 

faaefal, of hand, analomy 1191 
tafectfao, 1191 
of neck. 302 
inaiucator 302 
tafectlon. 30^ 

Fuliaar sndiflc 1192, 1193 
Parotid, 303 
tafectioa, 303 
rwrofl oor 1192, 1193 
retroperftcaeal See ftrfroprrito. 

nni apace 
mropfea/yn^eal, 303 
tafectfaa, 303 
Bibhepotlc, 502 

nbmandlMlai See Subm*tmllbu- 

ter tpm 

■fatnaja ttcifa . 302 
8*phranfc, 501 
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Index 


StgutiJ inrure preottiiirt cloture, 
I4B1 

SL MtJtm, Ale*, cmotioml KaUi 
•ad, 6n 

5«lrT«r7 dncti, 285 
iHtul*. 284 
S*Ut« 7 fkadi, 285 

•lid dact, ctlctilu*, ^ 
deformity In obcmclkm, 
mfealon, 2W 
Ucertijofl*, 285 
•CM m otnl ruction, 286 
trenron, 2f j 

cnrdooni*, jtw mrMion try 284 
tujDOfi, benltn, 2*6 
nalimtot, 288 
rmxM, of •nlMe onctn, 287 
SaliTtry •yBcm, otwOructMO, J5 
SalmooeUa 46 

Saipmtrtif, eoite Tt. >ppanJtc[ta, 
695 

tortoirbenl, 956 

•cute diffemtMl d ittn oeM, 956 
ciiroolc, 957 

Silpmfo-oophweaomy btl»ier»l, m 
adeooctrciUKiii of ovary 970 
m cunoodM of corpoi Qten, 939 
m cysudenom* of ovary 965 
966 

ID cranoloM oell (ttmor 968 
m pflfvfc tnbereakm, 959 
Q Uxad edi tLmwr 968 
ID dcnoOKl C 7 »t of ovary 969 
Sth cofftimt, of g ot romtaaonal tract 
daa*f> ea. 147 
Samhiti, Chare ka, 2 


Strife 1 mtcnka, 927 
Strcotd, Boecki, pulmotmry 414 
9<enaowxajy m. 151 
Strcoiot, cardac, 466 
Evmf a. 1163 

VI primary rvucolom carcoma 
of bone 1164 
(lAiic. 665 
IncKkoce, 663 665 
pttbolofk. d aMi O ct uoa, 666 
treatzaest, 666 
refuha, 666 
type*. 665 

KapoB a of icfi ptrti of eilrecm 
oes 1175 

lymph fland mvolveiDeol m, 1341 
nnjTOfcnic, boat favolvcmtrt m, 
(170 

of tbdom jna ] waD, 443 
ofioflptn of extremiile*, 1175 
of abdoftimal wall, 443 
of bkddat 474 
of bone, of htnd, 1246 
reocutom, pcrmary 1163 
of breail, 367 
of cb« wall, 397 
of coTpoi 940 
of duodenum, 6S0 
of «r 251 

of etvJocnetriol unwta, 940 
of effdjdyroia 90< 
of doptapn, 601 
of band, 1236 
of kin*. 422 
of iBooth and bp*. 270 
of note. 239 
of ovary 971 


of ptncTWV 111 

of ptrartaail inme*, 
of pJenra, 397 


139 


Sarcoma, of proatate. 915 
of ftctnni, 

of «m«n (otcatloe, 691 
of aofi ptrti of catreicitka of on- 
deterBimcd origm, 1173 
of tpieeo, 850 
of thyroid 3^1 
otteo^enJc 1154 
of jaw 284 

oateoblattjc 1155 1156 
csteolytic, 1155 1156 
acteotfatg. 1155 
teiangrectatic, 1155 
fWimhifn, primary of bone, 1163 
retKuhnn ceO, 1385 

of retroperitoneal iptce, 316 
apnidk ceQ, of abdomioal waQ, 
443 

aynovial, 1172 

of nft parta of enramtica. 1 175 
Scab formaboo m wooed bcaCng, 30 
Scalene nod* Mopty m broocbofenc 
caremoroa, 419 
Scaleoe lyndf omc . 349 ]45t 
Scalp, 13-217 
cbarutooa, fladinga lo. 1406 
cyiiodramta 214 
epnheUal eyata, 2l4 
hqmatoraat, 83 1406 
lacentoona, Andinga, 1406 
kyereof 213 
UugKal dreaamga for 73 
OUDOTI, beolgn. 214 
maligaant. 215 
Voaada.214 
Scapula, fracToret, 1048 
am atd. 98* 

Scar(i) bora, m caraDoou cf band, 
1235 

coQtracuon. 27 21 
phtae of woond healm^ 23 
lane, eflect of crtnina oo. 'N 
fotmaikm, 77 
Scarpa • faacd. 475 
Sctuller'a teat m cervmal cancer 936 
Schlarter ga atr eciomy for gaftne car 
ciootna. 671 

Seboetnaier gaatnc reaection la pep- 
tic ulcer 625 

Schormaker gaatrodoodenoaionjy 
639 

Schwabach hetrlog teat. 247 

Schwannoma, 1439 

Schvartoi ■ Mgn in ototdnxma. 48 

Scauc berma. 568 

Scwtjc nerve, injonca, 1436 

m hip dalocatlcmB. 1096 
Sderodenaa, ctopbtgrtb and itnc 
Qire formaDon foOowmg. 601 
Soxiand, forgery in. hmorT 17 
Scroarm, asatooiy 896 
anomabev 896 
dweaMt, 896 
ndcraa, 196 
elcpbanlauia 897 

txaeunatioo in urtnaiy tract da- 
caae, 857 
Caogrme 897 
mfect»na, 896 
lympbtdcma, 138^ 

Pcopfaftna, 897 
phyaiology 896 
trmima to, 896 

Scurvy jdot HfuiKNi In. va. p y aiflijo . 
fU, 1133 

rt acDtc bffnalngnuui otteomy 
ebto, 1117 


S ebr e d P i ointment for ikin protec 
tlon In dnodeaaJ 
Secretin. KR 

Secr«km(i) duodenal, 612 
laatric. See Jwwvtcfi ercrvian 
gaArointeatlittl, lodmm, 
and chloride lome* In, 124, 129 
poaioperitiTe removal, 107 
Sedunenutloo rate ta breaat card- 
noma 357 

Scburei, jadLaonlan m bead nhuka, 
1404 

Sefla turcica, tomon. 1423 
SeUai regKm, tuewri, 1425 
Se a m hmar arttlage*. fractaraa, 1089 
1090 

mocoad cyau, 1089 
Scnillmiar heTnla, 35 

anatomic factora, 352 
definition, 320 
Seminal vetx^ 916 
anatemy 916 
a noma ho. 916 
InfectJDo, 916 
phyaio logy 916 
tranma to, 916 
Ounoni, 916 

■Semmal vtxlcclcctozay b /-t na i k 
vaaicnbtti, 916 
Sem trial vealoihts, 916 
Seminoma. 901 
Semmeheen. 4 

Serna urev hand jnjctrica afikcuoi. 
1207 

m beakd womala, 31 
Septx aoee ihroal. 233 
Sepoctfflla hi pernoAiiii, 493 
Sepfum, aortic. See rioraa, «pwH. 
oaml abaceaa, 226 
deriadoe. 225 
lubsiacraia jeaea wo ha, 225 
SeqneairvctCDiy in acste baaeiot- 
caoua oatetnyebtia, 1120 
Sequeatmm, fonnaUon, 1 1 L3 
m ofl eomyem a. 1 1^1 
Seroa*. wonnd, 312 
Serum, aJkallDe phoaphalaae, levd m 
breaat Cardnona, 357 
amyiaae, determinalrcn in aade 
edematoua paacraatna, 105 
dectrolylei, meUbotBm, pc* 
traumatic, 142 

potaaahnn. lard in p er uo onb . 4^ 
protein. Ic^ in pentoci*, 496 
metabofwm. pou-tramatic, 145 
•odana. level m pentooUM, 496 
Setriug. Dcwck. 1307 
Sax, •• factor fai benua, 521 
hormocies tn peptn. ulctT 614 
mddeoce of cocfcnkil hyper 
trop fer c pylone itefwb, 573 
aimMi infaBtihim, 919 
Semal pracochy 919 

tymptoena of pvanu fulnre, 
941 

Slay rat, eapemncnla] nicer in, 634 
Pw*th, carotid, 306 
tnfectkxt, 306 
recta*. 475 

tfiirirwi band tmnora arafeg from, 
1238 

of hand, anatomy 1191 
tnfectlom, 1191 
Sbefter foot, 199 
Shock, 87-95 
tern. See hjtnv ahoek- 
“chronic, 102 
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Slcm uicCT iBcUnwc 607 
ircatmnrt, 623 
rtmilU, 623 
ijmplofD'* 617 
Siamich. 4S6. 606-677 

imnmii^c VoTwa w <*>3 
*n>lo*n7 607 
•trorhy 629 

nrcioooLL. 5cc C*Ji'inu<n* t*Unc 

dfUwton.*cutt. pc i sto tCTlhr» 117 
fofrijn b^ic' 1 b» 627 
fuactkim tn dffnlica, 613 

loflammitkpO. flieafic 629 
fctJon*, IwotPU 627-630 
lypaft 1361 

macpw. 610 
pitiUp'* 629 

■imcle, lone cbufci ia. 613 
obcrurtlan b peptic vlcer 620 
mcdiol IratTOCTtt. 6.3 
RUfia] trtmlncat, 624 
perhuhh, 613 
pfayik4ofy 60t. 631 
pcccaa c cT W * Wool, 669 
rmctkn. S« Gaurttf0f"r 
duBrptef tyodnxne foQmlot. 
626 

daodeaoftottjr foOomInt, 647 
in duodmtl «krr raotu, 623 
m peptic tikvr 6,J 61L Set 
tiu rcrt»»r*o<i») ^rhU. 
m nrc«n ot i loc n t n ' 666 
piJIbiiTc m caOiinc cixdaoaoL, 
672 

prim»/y « ptpue pJeer erki 
Inn ptrfoniiDO. 649 
ndfctL putkl, in fotxie ev 
emoou, 671 

ubiouL See Onarrtnmr l>*r' 
tmU 

•ecmioa. 601 Set ilio <7exn6e 
mejJ vcrnfcw 
coaipoeertti, 601 
mrctwnlmi. 601 
phno, 63 

■man tyndrone, roOovias pepdc 
\dctT tartm 660 
folkmlDS fubtotal futrk re> 
•ection. 639 

fDctkm tod bppnxocay in perfor 
■ted peptic nicer 630 
cypioltt. 629 

tube, ptMTO*. t TfhwVi i jt , 76 
tobertskaii, 629 
tBflwn, 663-677 
benipn, 663 
nddeocm, 663 
clMcfflaXicn, 663 
toodeact. 6^ 
nabfiMAt. 663 
morttlftj 667 

pathoki^ ritadflcitloo, 666 
plccr •Bti m«BjTi«n1 , <j|f 

femdMUon, 621 
rtMcUOo. KiuiloaHMb foQov- 
TTij, 640 
ehr imlg, 633 
pplhccmetk, 633 
tuTfia] tjetfmeiii, 633 


rtn odcTw l nicer tud, 635 
ddlcrraccp, 620 

(uiric ardaeaia ukI. rtltilcta. 


locatjooi, 613 

TTf njTT«figy in, 


Stomach, titcer naUfnancy (a. of^ 
miicm. IndicaMom, 656 
fwrfonted trcaUDcnt 649 
r u etil t etto pta phjr in. 6!t 

untnent foirntdlate 
6 4 

rrsDhv 623 
lymptorm, 617 
trcalnecrt muht, 626 
ptccr-ciBcer piobletn pncl, 620 
Tt. cancer 636 
poarxit, tmtotent. 310 
StomalHH, 236 
Bl c cr tlh e ^6 
Sionec, lun*, 40t, 414 
\a\aarj tract, n. appmdicilh, 694 
SirakH, of llismenit, deflahtoe, 1 106 
pfayaictl taedlcfaw and rtlBbQiU> 
lion in, 1316 

Stranfobtl^ m bneitiBal oburac 
tkin.7J3 737 740 
t/ntment and. 741. 731 
immediate 749 
lateatktal. 73^ 

perkonith tad, 419 
StnofnrT to artaarr tract dheaw 
t36 

Stranm prrmlnatlimro. ksportanct 
bt epnbelal re f t D e ration, 30 
Strttm tetb&ique In ya m o do odctul 
betaorTtafc. 633 
Stna berry callbbdder 772 
Stnaberry mark o( bod, 1242 
tmtreent. 1 43 
Stnabtrry raitet. 923 
Street oal ki fcBoral ifaaA frac 
tans, 1071 

Stres(tb-^Britlon cor^a b oettro- 
rmandar dbordera, 1302 
Sireptoctjccsv %tnMc. in tadmkHK 
44 

effect oo awnd healing. 33 
hemolytic, ki mfectloo. 44 
kifectlae and. 44 
ao ohetpolytic. to Infection. 44 
Streptooocon fecalb la iafectloQ. 
44 

Strepto coeem Ttrtdan* b iafeclion, 

44 

Streptodoraue. produetba, 34 
Streptokinaae. prodnctloa. 34 
Streptocnycln, fai putmewy tuber 
enioeb. 403 

te Brgical kafcctioci. 57 
toxic reactlofia. 56 

Stre*. ercolaloTy raipooie to, fa 
etkOoty of alnck. 68 
relay from l^potlialanma to ttoov 
acli.611 
nicer 635 

actae. reteeuan b. 636 
Ttfotomy in. 636 

String dgn fa regio^ csteritb, 689 

Stromeycr II 

Strmmi lympbomaUMa. 320 

Stntma, (UedeTa. 520 

Stryter bed fa PotTa daeaue, 1141 

Stomp, uDpotalloa. bandagfag. 1321 

Smpeur anerlal. 1331 

Stnrtodorf operaitkiti fa chronic endo- 
cg t Vli b, 926 

StyWdectooiy radial, fa nonn^cm 
of naTkofar bone fractura, 1006 
Sobaortic cteaoab, 435 

BW^cal cometioo. 456 
Sobefanan arterr right, origin from 
left of aortie arch. 436 


Sobdiaphrapoatlc abvetv «opinira- 
Itre neennb of diaphfigmaU: 
hetpb dsc (o, 364 

Subdural abaertt. See riAwnr »at- 
dwnt/ 

Subdural ODpTcma. See .4 Aacerr lah- 

JrnmL 

Subdural beidatoma. See Jlnrnntnmm, 
ntMiraf 

Sabhepolic »f»ce, 502 
Sotdmcofaal lyit?* node enfarged. 

Ti. fetnoraJ hernia. 339 
Sobmaadibular tpace 304 
tofeciloo. 304 
trnlBJcnt. 303 
pMegraoo. 3fM 
Subnoaaelfric tpact 302 
SubtnxxQbry Umon, maUgnanl. 2S8, 
219 

Soboj uc o o t fCtoctiog fa nasal aeptal 
derfalion, 223 
Sobpectoral absetst, 390 
Sobphrtnic abiccn. See Abicm 
laApkr mJ f 

Sabphrtnic mion. aaaUmy 502 
SabphrtiQC ipaccs. 502 
Suberemcry Btril. 110 
Sobacopufar abacaa. 39D 
SubuioU dJaiocatioa of foot. 1099 
SubungnaJ abactM. 1119 
Soby*! aobnion O fa nrfaary calniU, 
177 

SeecfaykboQtK 169 
Soab^ futrie. sod bpaxototny fa 
perfortted peptic nica 650 
Soetioe g^lntion, dren, b btea- 
ikni ebonictiaB. 750 
Suciiee bfapey b ffbrolda, 944 
Soirt^ aunspttd. fadW aoundi 
Ql «tt:2.kn,3Cn 

Solcua. pnbnoiary tttroor 397 
l u peTtor lyndroaie, 1459 

b bTTAdtogniic eat ckM oa. 

420 

Sulfa deriralim b preope r alirt 
bowe l prep«ralioa fa colo^ can- 
cer 711 

SolfaJlarfne. b chancroid, 974 
fa epd oc eiti ci tb. 923 
fa gofwrrhea, 927 

SolfooamJda fa taen ingiu a peopfay- 
hxK 1412 

StUkoentch teat, fa nratary caicolt. 
172 

fa tzrlonry tract drww^ ssi 
Sump drainage at repfaceritfU for 
botvy drtakfagi. 74 
Son fa hand carebotna, 1232 
SapercooUag of tbniea, 200 
Soperfafectlon, 47 33 
Xlycoatario fa, 58 
protectioo agafaat, 50 
Sopericr aukta lyndrcm^ 1459 

fa bronchogenic carclnotDD. 

420 

SaperrotUfB ray therapy fa Hoda- 
Idni dbeaaa. 1318 

SoppOTtloo, foOowfagbreait trauma, 

Pohnctniy pcfaopqa U re ateiec 
taia aal. 116 

Terana pmnaiy wound bealina. 
hsiory 3 

Suprabepatie apace 302 
Supr a h y oid dhaectioo fa carefauma 
of Up 270 

Suprapirifonni* hsnla, 568 



1542 


Index 


Sp««(i) *rpT»bep*tk, 502 
Huxlctl, of moTtctom, 717 
lb«ui 1192, 1193 
tliird, erf pentooe*] c*Tfty 49 1 
c4 Dcc^ tnlKilotu, 306 
Sp«d©-h*ndk defonnhy tn Smith 
Cricturt, 1012 

Sp«m, wleriil, «*rocnul, 1331 
mtnnilir in tpmdkrtli. 694 
Speech, *udio*nma, 247 
■ udiooctiT in MecDwei dbeaM, 
JO 

d aOn tMcw, hi bcMl mlurin. 1401 
m rntncninkl tamon, 1422 
therapy (Icflnltxei 129S 
m fUTfical owifhOont, 1325 
Spenaaiic cord, 906 
aoauniy 906 
anomahea, 906 
mfctttm, 907 
tonkn, 906 

TV acute epididymaa, 903 
907 


trauma to 906 
tamon, 907 

Spennatic fluid examnatm to tofer 
lEhy 918 
Spenuaiocale, 894 

SpennaiofeoeiB, mtoration of 916 
Sphencud arran, ImtaUon, 230 
Spberoeytoait to prtmary hemolytic 
aoemJv tit 

Sphincter of Oddi, ttcdtm erf to m- 
tapooi paocreama, 107 
Pfioim fonettoo. 613 
Sphio cte fotaeiy to rekpfiDt panen- 
ctitm, 807 

SphyjTTwimnnm*Ti»T caff ptS lOI to 

Terwoa thraoibcaa, I3J7 
Spider 1152 

Spider web rarfauaom, 1330 
Spwfel, Uwa aemOrtnara al 475 
Spiccert beriita. 552 

aaatcamc (actara, 552 
defimtiaa, 520 
SpiMbifldrf. 1475 
ctioioty 1475 
occniU. 1475 1476 
du>no>i i. 1477 
rnT flral treatmeot, 1477 
tiratment, 1471 

with mentatocela, 1475 1476 
1477 

ireatmenl, 1471 

*hh my etotnenJniQceie, 1475 
1476. 1477 
tfcatnarrtti 1471 
with m-h h chW i. 1475 1476 
SphMl wxamoey aene, dworderi, 
. . ■ 

aofttheata. Sea 


rptML 

Spinal cord, 1439-1446 
emtaal, to^irio, 1439 
enniprarioo to totrajpfaal ta- 
mofi, 1442 
tojnrto*, 1439 

care of patkjil to, 1439 
rthahtotioQ to, 1440 
Irtatatdi, 1440 
tambax totorw, 14^ 
ilKrtCti, fa>tiriei. 


cxtaKtoral, 1442 
gtrun ed p Tl a r y 1^ 


Spinal cord, tumota, inddesce, 1441 
mlndaral, 1442 
totramMluIUiy 1442 
mrtaatatir, tnc idee ve , 1441 
■ymptena, 1442 
treatmeot, 1444 

Spinal [vnctorc. See Ltatb^r puMc 
iMTt 

Spmal shock, trcatmeiit. U3 
Spine, ccrrlcal. dbtocadoQa, 1051 
Cracturea, 1051 
donal, fricturea, 1053 
fractarea 1051 lOSS 
flm aid 982 

Unnbodona). fnctniea, 1053 
tubercukaa. See Tahemtoib o/ 

ipme 

Sptwxhalanuc tractotomy 1469 
SptrfDmn pvjttm hrf/rrtnn 44 
Spiroebetea m Infection. 44 
Splaachmcecunny In letopitoc pan- 
creautm, 806 
Spleen. 842-851 
i.ba:— , ftSl 
acceaaoiy 844 
amtomy totcroal. 843 
■trvlcal. 842 
aoomabet, 844 
conomon. 845 
cyan, 850 
bydtOd, $50 
oonpanisuc, 850 
parastk. 850 
dtoeaiaea, 851 
acuipto. 845 
embryotofy 485 
to Banb % daaaa, 851 
tofeoioBa. 851 
lymph veoela. 1368 
perftoaea] atuefamcDU, 842 
phydolofy 844 
rupnire.843 

m hgin . ni>ifln« ifiim S|0 

Mcoodary 843 
ipooCaoccwa. 845 
ireatam. 509 
(rainna to. 845 
tamoev 850 

SpieoecComy to a cquir e d bemoiytk 
anemia. 850 
to cyta erf ipleen. 830 
H mfccUona erf tpleen. 831 
to peknary bcmnlytjc ancama, 848 
tn primary ipiemc neutropenia. 848 
tn primary iplamc panhemalope' 
OM, 849 

to prtmary thiorDbotyU^enlc pur 

pnra. 848 

a wemdary hT7i, 850 

m vtonlc mptare. 843 
to tamon o< epk^ 850 
Spiemc artery aneuryim, 831 
Spienm, 144 

Splenor en al hfament. 843 
Splenorenal tliunt to portal b ype t 
temkwi, 792 

dynamic in lower motor 
neuron dbordan. 1320 
111 hand tofectiotM. 1183 

poakjoo (rf fgnctloo, tl|4 
to lower extremity fractarea, 983 
'‘SpoDCB. dry ( ec fc iuq oe orf eatkaat- 
tof blood loM m irfer y 92 
SpoociB lomnifera. 10 
Spodflohlatfaotn polaie, 1425 
SpcaoCrkhcah, band uiiul mnept to. 
1203 


Spot*, coal. Id Irradktloa ctrekwea, 
1234 

Sprain, 80 

fracture, deflnhion, 979 
orf Ufarnecki, deflahloa, 1106 
erf wTiK, Cm apart, lOCM 
pfayiical medic in e and rehaUSta* 
den to, 1316 

Spfio8 water eyw of medlaitfiiHn, 
3T7 378 

Sqvjamom carcinotna of toui. 

4JI 

Sqaamcni ceO carcinoma erf 2£7 
261 

ireatmcBt, 268 
Stab woundi orf neck, 307 
Stabr node oC 1371 
Stam, port-wme, of Dpa. J5 
Stantonv 1264 

Stapes mobOnttoo, te chuju ue, 248 
Stapfaylococen, eiTect on wotnd 
bcaitox, 33 
tofretlcn and. 43 

Staphylococcus atoos to icitettoD, 

43 

StaphylococcQS aureus, batoerlop ha fP 
typtoi erf. 44 
to tofeetton. 43 

Stareb-lodJna tot to tweacmf patkni 
aherattoat, 1304 

Starnakcu bodily dnanBcmesu pro- 
duced by 91 

Statk. bito, fa no on* formattoo cod, 
767 

blood, to cold mtoO’ 200 

lyapk See LytvArrfma. 
Stcatarrbav. pcAcpentiTe, B ob- 
tlruaire JasQihce, 814 
Strip'LerantfaaJ ly pi h ome ti tr 
rfaenoblaslaiia, 967 
Sti diitT iar gi pfrrfiX to calcMeaJ frac 
tana, 1085 
B nb fnetsum, 1049 
to ninar shaft fractarea, ICQ2 
Stem prosthewi, totramedulluy to 
feffi)^ oeck fracture, 1064 
Stesoah, virtlc Sea /4orta, eritoth. 
cvatriciaJ. of larynx, 312 
larmfcal, 311 
dirorric, 312 

TTihral See UlTnl fttuosu. 
pulmonic. See Putmo^tc ittnotb 
subaortic, 455 
fUJTKal correction, 436 
Sknlxty cndometrlows and, 963 
m chronic foaorrhcaJ salptefWi. 
957 

to arinary tract disease, 157 
maK 917 

Stemoda ioitor John, daiocalloo. 
ICKI 

Steroid metabofism. aherailooi, to 
bread octoob, 363 
Sbljettrol, fa dywneoorrfaea. 931 
in cndomrldtit, 925 
Bi threatened iboruoo, 942 
SlhnsoD method to hto 
1096 

Sthnnlatm. electrical. 13U 

to tower motor nemtw dnor 
den, 1320 

repetfUTt, in omrorDiacntor d»- 
orden, 1302 

Stockherfm eachoBoa to cerricaJ can- 

» 

Stoma nlcar fsttroeoterocohe ndma 
fa. 626 
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TcfW">nmhK of h*f>d luberoilouv 

I’OO 

Vcncnnif. 1231 

Tre^ioo, Imrilummal, locTe*>fd ta 
Imraltul o<nin>ciif*u 2J6 
Tf*roc» lm« o( L*fi(CT 473 
TrTw4(» 3*4 

TfTil«K*( of necL. "*96 
of trv*TT 971 
of to^lK, 901 

Tcmm>c**.57 Set tho rrtiwjc*’^ 
m fmoiTVn, 917 

Tt<. Anefi % foe ocdxt'lon of rtdlil 
or olfur •fiery 1346 
KiOocn motiSrty m ttc u rreM ul 
cer 634 

c«1orte, B Mtnkrci dt^evw 250 
cobalt chktnde m otJlBt pat 
lem ahefidofw, 1303 
Coomtn ra acquired beroolyuc 
•oemia, 

coafb-fofri. In \eo<m thrombwK 
1337 

dor^neibn, k rerwui tfartnboth, 
1337 

Fcnluy mindermal. m tularenua. 
1203 

Fret, in loflamautoey rectal ainc 
lure. 723 

k b n i p bo tra DolotBa mfumale 
974 

in tymphofriLmiloiiu renereum. 

9 M 

lUcBdum rabtai, co diiTcne ooerta 
(Tbeota, 1161 

Landn-O bboo. ■ peetphenl rt*- 
cstar drwri lm . 1323 
Lawmce b venoot ihromt u ta. 
1337 

Ltnenberyi, k mwoi thrombo 
la, 1337 

3fitta. of raflattraJ blood ficnr 
1343 

oanHotnelrk, b penpheral rtvar- 
iar dnorO^ 1522 
Ftfthn la xanccoiiea, 1331 
pbenofwtfaeptitbakfa. tn ofinary 
tract dkCMC, &59 
(>3cci^eoftedi m latmphia] to- 
mon, 1443 

B tpina] mjum, 1440 
qnlmnnn dye, n tweallos patteni 
tltenboa, 1305 
Rmne heamn , 247 
Robm, FioetnDLvej uooettm and, 
312 

Sda fl e r*!. in ctmcal eaUKtr 936 
Scbwabach heariu*. 47 
■phy ti Boamnomctfr odT p«fa n 
mwQi thronibcmi, 1337 
uarcb-todine, m neailof paoera 
tHentJOiia, 1304 

Stilicrwitch, In onaary f iciili, 

m 

m tmnary tract d»*«^**. 651 
fweatmf paii*m, ta peripberal 
nem injoriai, 1304 
tfaret-(kM, la uiWry tract dlaeata. 
B3I 

tilt, n tutrodoodcnal bcBO film e. 
631 

Tobey Ayer of ktukr compre*- 
atOQ, 143 

kamiiqnet. m pneiajy thranbocy 
topBDO pcxpnra, 847 
TrendekDbart k raricoaftw, 
1330 


Tctt. tuberculin. In iiihercnkwh erf 
bone^ ami KdnH 1139 
in toberculcMh of aplne 1149 
Weber brarlnf, 47 
Texlet, analomy 897 
aoomatlev 898 

■ pperxln lonkn of 900 
ecloptc 900 

I ncocn p fekly duccmlcd. Indirect 
kirumal hernia and 330 
infectlom. 900 
lymph \eywK, 

pain k urlno^ tract dhcaac 846 
ptryitelofy 897 
rttwrraL See Orrfttermmr 
trauma to 900 
tumor% 9QI 
dcaptodf, 901 
vrtentltial cell. 901 
meuuattc 901 
profrtodc, 902 
radxMcmttMly 902 
typev 901 

eodc^emded. See roprofcAunt 
Teamterow tn adcnocarctnotaa of 
owy 970 

m rruk mfertility 918 
propaorute, in brratl c ai ckorea 
ireacmeiit. 364 
m cryptorchhm. 899 
k toenorrhack and metronh)- 
$h 950 

Tcumi^t ennent k nco io f nwii lar 
dw o r d er t . 1301 
TetjQuv 44 
•atitaik. 66 
(a open f ra c k tea. 986 
k barm. 19^ 

pcophytaua b open mjurin. 83 
pro^lon afumt. 66 
toaoid, 66 

m open fnelnres 987 
Tetaam direct cutTent ratio ra nev 
romoBcuIar dnorden. 1302 
Teiracarae 171 

Tetracycline, b oateontydnK, acute 
hematofenoot. 1118 
tn nrfica] infectlom, 57 
toiK reaetkm, 36 

Tetraloty of Fallot. See FsUm tet- 
rmiorr 

Tha l a mo tocBT 1436 
Thecal ceD tomof 961 
Theca krtetan cy*t. 96i- 
Theodorfc.3 10 13 13 
Tberapetme oerdic. 1306 
k arapuutkm. 13 I 
k lower motor oenroo draordera, 
1320 

in ortlx^iedB; diaorden, 1317 
in nriKsI condlboca, 1324 
in thocacK aurpaal coeidmora. 
1324 

in tipper motor neuroo door 
den. 1311 

Therapy bUnd refaobdiUtxm, defini- 
tion. 1298 
cotd, 1306 

cofrectlva. deftalUoQ. 1298 
c^^KstMoal. deflnfiioa, 1298 
hat, 1303 

m onhopadB dBacdcia, 1317 
mamra l arta, deflnklon, l'>9| 

la orthopedic dJaoedera. 1317 
occupetkoa], dcflnttkn, 1'*^ 
m orthopedic dliortlen, 1317 
m aorifcal nxntWtkm. 1323 
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Thmpy pbytlcal, dcfWlloti, 1298 
apcech, drfnhkin. 1298 
uhravaind 1313 
in ampolJliom, I3.J 
Thermal khiTlet, 182 212. Soe aJio 
Bmmt 

Thermal necnnbi of Jaw 211 
Thertnolherapy Sea //rk 
TWamloc adm I md ration, tn 8fenl- 
m I drtote 250 
pcco pc r athe 10) 

Thith. Ijrmphanjkjfraphy 1389 
Thiopental, I68 
1 hkvcobarhhal 168 
Thoenat aphttl in krwer rttrermty 
fraclarca, 91) 

Thoeacente^ tn empyema, 392 
tech ni que, 76 

Thoracic aortau aneoryiim, 462 
Thoracic cord, tnjuriea. 1439 
Thoracic duct artaiomy 1364 
In/uHea, 1373 

Thoracopfasty bi patmonary taber 
cakKh, 402 

Thoracotomy ecptoralory tn broo- 
chotenk c ar ctoo ma , 420 
Thorax. See aho Cf^ 
anomaUn, confralul, 381 
carity phyakka^^ 31 
ebyk 1)73 
fo^to bodks tn, 387 
fractom, 1048 
mhirks, 384 
conujuinaud, 386 
failecun k. 386 
bcrrmled, 386 
Bomerrical. 387 
rrqalri^ immediate atlenUoc, 
384 

typ«. 384 

laemikei, 316 

kaer biorki, opper abdomlBal 
InvofeetDem in, 317 
lymphatic drainaie, 1369 
operalkma, compticatkm, 452 
aorpeal cnodtik^ ambolatka m, 
1324 

aatibiotJe prophytaxii m, 59 
bnalhlDf ea e r dici in, 13 4 
heal k. ir4 

pfaytical medkiDe and refaa 
bdltauoa In, 1323 
otoiecilTet, 130 
p TOcetfa j e*. 1323 
preoperaihe crleniaik* of 
paiieot, 1324 

thmpetitlc exeme in, 13 4 
wort capocUy m, 1324 
wan, 38^-398 
actlnonrycDfb, 391 
mflanmmiom, 390 
tovofmnjetjt, tn brooebotenJe 
caidnoma, 421 
tiAerculQBi, 390 
tumora, 396 

Thomwaldii 232 

Three-aLm teat in urinary tract db- 

eaae, 151 

Throat, aora quinty 234 
•eplic, 233 

’f^tromboanjfloi obfiieram, 1333 
Thrombocyte count in raditlkm tn- 
fariea, ..11 

Thromboemboliam, 1333 
meWeoce. 1333 

Pnkjooary foflowln* phlebo- 
throaboaia, 1338 
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Surface leikm, eralnatJoti, 1316 
SoTfeatii, coftaihant. ncommeiKla 
tioo, I4«9 
futtllTe 13 

qtudxdcatkm, 14S6-1490 
tmnmj oC, hlitorT 13 
Sarxery aotsepuc h^tory 4 
uepUc, hotory 4 
dcfLnrtjon, 1 

foaii fa, copJdmx. 1496 
hlnory of, 1-21 
motmUom in, 1492 
ne w nim in, 1493 
rapport m, 1493 
R^atitmast, IS 
routine in, 1493 
■eparatkn frotn ™ttifTTw, ] 
itereotypy m, 1493 
Sorpcal cmrc, tcdmuToe la, baaic 
pnndpka, 6^71 

Sorpcal cocditjont, ambobtwn m, 
1324 

manoaJ arts therapy m, 1323 
occupational therapy in, 1323 
phyacal coadjcme and refaabfb- 
Utxm m, 1324 
objectfrea, 1324 
procedum, 1324 
ipeech therapy m, 1325 
therapeutu eaerciM m, 1324 
Su ileal judimenc, 1491-1497 
feax and, 1494 
pecop an iw. 1492 
tecfamol a^ill and, 1494 
Stuxual teehnjQoea, 70 

Sontal, 168 
Sofftna, 2, I486. 1417 
Sutare<i\ corooal, pmnaaire eVi- 
nre, 1411 

aanJal, pi enature c tag re, 1480 
dekyad, m fc.^3d elHal votcoda. I5 
mntlri;4e, Mdnnqno m carenotu 
anpotca of moolh, 265 
retentioc, 112 

Hprtlal, prenmoira cka u ie, 1441 
aectaidary m acodestal voundi, 

15 

ntt, hkuay 6 

Svattni ptttera teata m penpfaaral 
UP re mjarlca, 1304 
Swelliiii fn woimd bealini, 24 
S yl recer method of artiflcMl reapirv 
tioD, 179 

Symc, Jamea, 5 11 17 
Sympatbecttany 1471 
in diroclc oblrtcratfre arterial d^ 
eaaea, 1334 

hi hyperiiklroah of uai T o oi oofto, 
1467 


hi tachyenrdm, 146 8 
m T f r^ n no tor actmty diaonJera, 
1467 

prophyiaetic. In acnte artenal oc 
i-timfl, 1463 

rtftaial. In iDcreaaln* biood flow 
to cit i ca ^ 

to, cralnatioci, taU for 


1461 

pnpathkobUftcma, 139 
TPipathhi, 1461 

yncope ta tetralogy erf Falk*. 440 
of t-»l. 1150 

,j^Jl,^^^Jre«weintaL See -4rf- 
jjiBjjoola ictcolcalioc, 794 


Sytadroene, antciior acalcBe. 389 
1418 

anncnlotcmporal. 275 1450 
brain item, 1395 

B rowD-S6qoard m mtraipaial tu- 
mori, 1443 
carotid tmsa, 1466 
Cttafamia. See CurAhix evn- 
rfrome 

d umpiag. foQowmx gutrcctoniy 
626 

fohowiDi pepuc olccr MJrgery 
660 

foQoirmg niblotal gMirb rwe 
tasn. 659 
Petty a, 831 
Frohljcfaa 919 
Oradcnigoa, 1432 
KJioefelter'a. 919 
Lenchet, 1353 
low aexhom, 133 

m oj a n a kacence , 149 
MafFoco a, 1112 
Mop 968 
fnidffin lobe, 406 

ot MlpCnOT loDgtmdmU rirri,* m 
head m)Qm, 1402 
Paacoatt, 1439 

m broochognne earc ina ana, 420 
P himmet Vomoo, 600 
pactpbkbiuc, progiKM. 1337 
tn raa n r pt. 1341 
radtiUoa, acote. 204 
acakoe, 389 1458 
cnafl at tap air h. foOowiDt p ep ik ni- 
cer iiu|Hy 660 
foDoviag at^oul paWK re- 
aecbon, 639 

Stem-Lereauhal. va arrbaaoUaa- 
toma. 967 

npertor ■ikaa. 1459 

In tecmchogeiuc caraocana. 
420 

ae oipu r om aiKliboUT menacua. 276 
TurneT'a, 919 

Synovtal fimd. atody m pyaithroah, 
1132 

Synorial cDembrane, lU 
SysoTtoenaCt). 1172 
of abdommal wall. 443 
erf hand, 1241 
arTfm. 1109 

Syoemta, etOiDodalar of band, ra. 

tobcroikKia aynonta. 1201 
SyDOnttm, k'nit. ghfmrfmmalruM of 
1171 

SypfailB, lastnc. 629 

n gattTK pr raw u iM, tf71 
m female, 974 
erf kv 283 
erf mooth, 256 
polmonaiy 414 
Ta. Hodfhni'f dtanaan. 1347 
SypbUitic aueuiyauB ef aortic arch, 
462 

Syitaidc ■ >■> ■ ■ ■ ■ ■ A-wiitartrig, im«n 
mlettloe aoc^ 601 


TACSYCaKPU. aympalhrctotny in, 
1468 

Tailor^ b ottom , 1109 
Talc, granttkanatoDi pmtooeal le>- 
ftno* due tcv 499 
Tilipea caroa, 1277 
T .t^^ c amj v an tt. ctwiaann a l , 1266 
tnatmcBt. 1261 


Talna, body aacptic DccrotH erf, 1042 
dhlocalbo. 1099 
fractuiea, 1040 
wtical. coofcatul. 1277 
Tamponade, haDoon, in bleedii^ 
etophapeal Taricea, 793 
cardiac, m pericardial eflatjon, 447 
Tapping, mallet, fn fractuim, 994 
Tanomctataml (fialocaiion, 1099 
Taraorriiaptiy m exopbthalmo*, 221 
Tate, Lawaon, 5 

Tiylof bade brace, m donal apioe 
fractnrei, 1053 
In hnnbodcml «p^ frac 
tnre^ 1034 
Team, facial, 253 
TcdinjQoe m corgKal care, 
principki of 63-78 
Teeth, hraQiient in jaw fmetmea, 
274 

Tda fabetaaoea erf cemcaJ ftaaa, 
301 

Temperature, body 194 
affect on wound beahnt, 39 
in head inlnnca, 1394 
regiilatioa m bypotbericiia. 430 
Temporal lobe, ahaccaa, 1431 

bennaooa in he«l Infnrlet, 1402 
tranori, 14^4 

Tetaporocnaodtbuiar jotnt dworden, 
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T ^mpr u igivtrwtTtaiTar iiW i ii f iM lyQ. 

drtme, 276 

Teoderni^ ahdewnnali m tppenb- 
e*a. 693 
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1204 
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iKsd. 1253 
band, mj uj iea. 1214 
beaUtti erf, 39 
in cold mhiry 202 
h) mexantnictiTe lorgeTy erf band, 
1233 

erf tiMTvt cMenaor ujjum f2^5 
eiiBBo T poOka kniua, luptiue, 
1216 

flexor inyjnea, 1211 
rnptsra, 1220 

repair m band (ngmn. 1210 
ifawtba, hand tsmori anaais Iroci, 
1234 

of hand, anatomy 1191 
infecooca. 1191 

ranthfunarti- UXUKK >1- toberWi- 

Uaia lyuurhii, 12D1 
taappaif, 1228 

a utm a In leuawtiucttra mr^ry orf 
hand. 1253 

framfem, m recooftruOrre wirfeTT 
erf hand. 1254 

la rupture of ai waor peJbai 
longm, 1217 

Teno aypo T f Ua. of hand, acme, 1191 
dwynoak 1194 
aymptema, 1194 
treatmeot. 1193 

goootrhaal, m> liHxi cuiom arn* 
erritia, 1201 

MMpeeific. Ti. tubarrnkai* lyu- 
cTTitk, 1201 

ayphank, ti tnbaienloo* 

Tteit, 1201 

tmgdc. T« tnheroiloa* ayno- 
Tdh, 1201 
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p tu t u t ype , 09 

rectus ibntta bctMtooii and. 4tl 
to bUiary lyvctn. 7M 
to Inn 7M 
10 mvsdes. 1101 

aoaods of a atibtotk thnap)' bi, 
59 

Trairmailc annir)K)n of aortk arch, 
461 

Trtach foot, 199 
Trench mouth, ^ 

Trendetenbori lett m earicocrtln, 

1)» 

Trerddnatioos, esploraiorT nuhfftte 
b craniocerebral Irainna. 1414 
Treponema paOldutn bfecino. ** 
Trlutfle lletMthacfa'a, 5)5 
infener hrmhar of Petit, anatooty 
35) 

so p cTior lombar of Orrsfeh, 
taatotn; 5S) 

Tnbroraethaool, 167 
Trieepa urae. parafrsb, l.Jt 
dwrt, 1*^4 

Trkhmella tpOiOt bfccUOB of skeW 
eta] miBck IIQ) 

Trkhlombrleaa. 165 
Tnehohezoar 617 
ei (actrfe ea r onocna. 670 
Trichomonas vmfbalia, 9Z3 
Tricbomoottsis. 913 
or^nttats ut, 92) 
tncbotDooacIda b, 9^4 
Tricfaterfaf ta t. )U 
Tr it e BM Bi l Bcrre, 1446 
Tnoemmal ocnralfta. See Snt r m ist *, 
tnjrmmtL 

Trifomtis m femab, 974 
Trlene, 165 

Tniheon m incbomontatk, 914 
Trochanm fracUirei, 1061 

greatcT mahet tappbf b frac 
tares, 994 

TruDCDS artenoaos. 433 
TrtEH treatmem of henna, 523 
Trrpsm, secreiKBi bj pancreas, SOI 
Trypaiooffcn, aecretioa by pa arr eas, 
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TSH, 317 

i m r i-atf m, 317 
Tobal relkEt theory 963 
Tube, Ewald, paWnc. tadmlooe 76 
filiopTi, caacar d iachari e b. 
929 

lymph 1369 

Le^ b prer cijtVju of datantkrn. 
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Tube. ^\aa#emleeIl, fa dectwnprrv 
tktn of small iiitrstlDc 746 
Tnbercle boefliuv fa fafretbn, 44 
typrv 113t 

Tohercnbi test, fa tubercnloOt of 
bones and jotats, 1139 
fa lobemlmls of splrK 1141 
Tgberctilaraa, 405 

Tuberenknh, arthnth of foot fa, 
1294 

empyema aecowbry So, 395 
enbro co ltc. 702 
rptdxIymhK la. 904 
ffbroaseoDS, 404 
penfut, 949 
fasestfaal, Ml 
of ankle 1145 
of bortet and fofats, 11)1 
cUnkxl types, 1139 
dbtmsK 1139 
tymptoas, 1139 
trestmeat. 11)9 
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of boraa, 1147 
of chest srafl, )90 
of cofoo, 701 
ofefbcrw 1146 
of foot 1145 
of tkffi, 114) 
dwp aosK 114) 
tympiorm, l|4) 
treatimt l|44 
typo. 114) 
of fair Jtl 

of foma n. pyafthforit, 11)) 
of knee. 1144 
dattwait. 1144 
treatant, l|45 
of asoatli, 256 
of tacroTbac fafat 114) 
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of ipme. 1140 
dhynoaii. 1141 
lymptotna, 1140 
treatmeot. 1141 
of ttogtaefa. 629 
of crioary tract. M9 
of Tulea, 975 
of wrist. 1146 
peritontib srUi, 491 
prostatUs b. 910 
inbKtDBry Mi 
chemotherapy b. 403 

poemiMnwr k^irttm in, 402 

poeiuBotboru b. artdlckl, 401 
Ptdraonary reaee tkm in, 403 
rtbfectMQ, 404 
Iboracopfaity fa. 402 
Mbnoroepaly b. 151 
Tubemikmi arOaa. lumorv 1425 
Tobooirarina 169 
TcdBer 12 

band mvolraaeirt In, 

Ttaaorfs), Brantw 964 
Evldf a, of lud. 1246 
fatty cf bOtary tract. 7M 
(bat cefl, extraskcteUl, Ii63 
of bone, 1162 
cf haod, 1 46 

(fa™is . of p^phcral nervai, 1459 
(tanulom c^ 967 
fatracraokL Sec harmerm n imj tu- 
rnon. 

bnrmpinaL Sea 5>iW cord tu- 
mon 

Kmienbari, 972 
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Totnorfs) of abdornfail sralL See 
AUomfn wml! tumorj 
of adrenal conn. See cor 

lex ttamon 

of adrenal medDlla 131 
of appeedu, 691 
of bhfary tract. 7(4 
of bladder See Bioddtr tmmon, 
of Mood msch, 1420 
of bones. See fUmei turnon 
of bread, be nig n. )44 
bkipty b, ricWlotijI, 360 
common 345 
rmJfpujTt, 346 
of bnrme, 1109 lilt 
of carotid body Sec Carotid body 
tumors 

of ccfcbcOopootlaa angle. 1425 
of ccrcbeQom, 14^4 
of chest aaH, 396 
of cokro, benign. 706 
clasdftcatloa, 706 
inaiifiuirt, 701 

of duodenom. See Duodenum 
lumorx. 

at epkbdymidei, 904 
of esophagus, benign, 601 
nalignaot, 601 

of eurrmity soft porta, 1146, 1173 
of foot, 1-^3 

of hand, See Hand turnon 
of faatcTsbA fystm, 1148 1163 
ofkaut.466 
mangnairt, 466 

of bffiinal ly mp h nodei, meta> 
sutb. 906 
of faacT ear 251 

of blets of L mn er ha m. See fsiru 
0/ Lmttri^ns, turnon, 
otiaw 03 
gbni cell, 3(4 
of Mnts. 1141 1171 
of Utbey 160 
cf laryaa, benign, 312 
maktnaat. 313 
of Opa, benign, 263 
maJIgnant, *^7 
of Erer 793 
benign. 795 
maUgnaiit. 796 
of bog. 414 

of lymphatic lyatem. 13*4 
of marrow 1141 1163 
of taetfaadhmm, 376 
of middle ear 251 
of naomh, benign, 263 
maJIgnaot. 67 

®r^TOith, longue and Ups, miied, 

of noaophorynx, 237 
benign, 240 
maHfTWM, 240 
of neet, prmiaiy 29( 
of Doae 01 
benign 237 
maCignaDt. 23* 
of orhh, remoTil. 220 
of ovary See Chary turnon 
of pancreaa, abermu, 665 
benign, IU 

nlcerogenJc, fav peptfc nicer 614 
of Fvaoasal shms, 237 
benign, 237 
mahgnam, 23* 
etorasurgery in. 240 

»l«td. nanoraJ. 
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TlirooiboeBiboiatii, tTwttuent. 1342 
Thfwnboptni* to rtdatioQ ttrfurU. 
211 

Thronibophkfcrftk, 1332 
•cmc, mflmTfrtttiXT »clh* trott 
mcpt. 1340 

» cauH a po^opemhv ferer 

m 

dmicil picture, 1336 

deep vtitt, tctire tretmeiit, II40 

otiolofy 1334 

tn vtncomM, 1331 

MQdeBcc, 1333 

nUeetnal ofaaCTDCtiao to, 734 

nu^nuory (04 

erf loro- ecixToHr e, proincMii, 
1337 

patiioteiietit, 1334 
phlebotfarocabaeli and, diKmetno. 
1334 

Kpbc, poerperml, 951 
•nppurittrt. 1334 
treatment. 1339 

Thrombota, arterki, wne, 1352 
Wand. See PMUboihnimbctU. 
coronary 460 

facpatjc rem, 10 portal (hrombocti, 
791 

▼1. inirahcpatk block, 791 
of lateral veooui ms ti ttoiv 
cranial abicea, 1432 
of lower eniTOJtirt, idea of 1333 
of upper eatremitM, 134^ 

Bknt. See fkitbodvembeta 
wtAtt, iliofecBcrai, mth lTnit>bfr- 
dame, tynpbcQciofnphy m 

1390 

propbyUoa, 1339 

Thro*, m 

numb, Cncmn-dfilocaQoii. Elety- 
aeai, 1000 

loaa erf, coa peoaatlcp for opera' 
tkma, 1233 

meuearpal bocw, fracture, lOoo 
meucarpopbalaoteal )ocat, dalo- 
otioa, 999 
pc4>njct>lkm, 1251 

toappne. 1221 

T hy p oma 378 

Tb jmu* . lyntph draioafe, 1371 
TtryiOfJowal cyata. See Cym ikyro- 
flook. 

ThyTDfloaaal ftttntair. See Cyro ikj^ 
nyfioamL 

Tbjrotloeaal amoaea. See Cyrtr Ory- 
rofioa^ 

Tbyrtrid, deaiccated, naea, 323 
TbyroU (kwh, 317-313 

adcnocarciooiDa, 3^1 322 


adeitoDta, 321 376 
ctmooto*. See C^mnoma o) 


tn calabohfEB, 140 
nodnfca. See Gobtr *W«lar 
HTConm, 321 


ueairnTiL, 322 
itrgeturt and funclioci. rekUon- 
iWp. 317 ■ ■ 

tt— w, ectopic, tbyrofkiwa] 
cyatt, 296 

TTiyroU herrnooe, 317 
k male lofoliWy 
Tbyroid atrak. 311 

^toicoaied ityroW b. 3D 
TTiTTtkHthimktfnf bornnw. 317 
• — K tn, 317 


Tbyroldedamy u Orafca diKaae, 
319 

m bypcrtfayrokluni, 319 
Thyroiibtia, 320 
cranukxnaiotia. 320 
Haalumotoi, 320 
ubacute, 320 
typea, 320 

Ttbn, anterior ipioe and tubercle, 
fracturea. 1073 
fractura. 1073 
pktean, traemrea. 1073 
abaft, fracturea, 1073 
Tibwl oerre tnyorlea, 1456 
Trfr»fta aodcoa, paralyna, foot tk- 
fomutm m, 12S3 1287 
Tihula poadent. paratyak, foot de 
fomntica m, 1297 

Ttc dcwloorcoa. See ^awra/yk. tn- 

Tib teat m taatrodnodanaJ 
fbaca, 651 

Ttme, nooua nil»nf_ m Taao apaa tfc 
dnordera, 1344 

Tmefj Ufa, ta pmpbtnl otm ta- 
ptnea, 1457 

m tardy medka nerre paJsv 
1458 

Tenartua to Metueraa 249 

TneoaCt) dentalcned, wound faeaT 
mg and. 32 

fluak, baocbemlcal atataa in tne 
tare twimj, 993 

cranoktion. See GrmutUik^ tv- 
tan 

beat kw lo cold Injury 199 
aecnna, •wwimet m fneture beal- 
mg. 992 

wound healiBj 31 

aerr ota . of 40 

pH, In wound 24 

mtstance. local, m pepPo clear 
614 

r etpor w e , aheralJDna by amOaotlca. 
45 

acar tormmOoo, 27 
an^ luynneg front mrcbanical 
forcea, 79-96 
in fractorea, 991 
of mooUi. Abl 
of tttremiUea. tumora. 1141 
clamflcabon. I ITS 

m« hynant, 1 | 7 ] 

erf raoQth. tafecUoa, 255 
Hipercooliiig of 200 
Tobacco, hmf cancer and, rtlaboo' 
ibtp, 415 

rcftnctjoo m peptic 622 

Tobey Ayer tnc of jugular comprea- 
amo, 1432 

Toe(a) afltictajna. ID9 

eueaor jjaraJyan, 12J5 

hantmer 1291 
Morton a. 1212 
parmyehla, 1293 
mp emoi Bgraiy IDl 
Jjanrfer m km of tlmrfv 1^5 
webbed, IDl 
Toesaik, argrowinc. 1293 
Tonga, CrutcfiAcld. In ceiml Tcrte- 
bral fractorwa, 1051 
Todgue, 270 
ca iUiaa iia. DI 
treaUDem, 272 
hctrallon, 254 
tBBKn, benlgc. 270 
mixed, 267 


TorulKiX abaceaa, 234 

cerebellar berniaikin. m ht’*A to. 

Jurka, 1403 
faocml, 132 
anatomy D3 
Ungnal, 232 
anatomy D3 
palatine, 
anatomy D3 

pbaryngeal, inatony 232, 233 
atreptococCK Mcetko. icate, D3 
Tormllectomy compUcalkni, 236 


236 

tedmlqoa, 236 
TonkOhji, ^otc D3 
TonilUoptnjynihii, dlpbtberhjc, 234 
Topectomy 1436 
Topical ucftbeala, 170 
Totvk p ro ced ma n eaophageal car 
cfnoma, 603 

TorUkkan openOon tn tetracrankl 
tumati, 1429 
Tcnkn of o eteril un i. 515 
Toma mandibokrit. 

Tona paktBan, 213 
Toujinquet, biftoiy 9 
tn band tajurica. 1204 
in woonda of large iiaem, 1341 
lest In pj un ary tfarombocytcpcnlc 
^zrpura, W 7 

Toxjccua tbeory a m te at m al obatmo' 
un. 731 

Tojiloa, bafterkl. In pukcnlts, 419 
tn woernd beilngi 33 
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Tndm. 310-316 
anauany 399 
buDet woemda, 3Cff 
carcknena, •quamoas ceO, 314 
compreuion from aortic irek 
anranalrea, 435 

conatnciloe by anomaloiia reaaab 
ki aedjaittaam, 574 
diwwaea, Jii 
foreign body in, 315 
fnetnrei, 314 
mfectioa, 314 
injuries, 313 
tumoea, 314 

Tnuheooophageal flgnia, 314 471 
Tradjeoatomy eiectrrt, fa medaad- 
notomy 390, 381 
poatoperatm. 117 
Tr^baotooiy 314 
m bonn of face, 196 
tecimlqrwi, 314 


rractloo, 1314 
eemcal. 131* 

fa lower cstmnfty fracturea, 96J 
fa lower motor neuron dnorden. 
1320 

famhar-pelr* 1315 
RuaeD, B acatabokr fractwe*. 
1051 

in tmcrtrocbaatenc fricOnw. 
1061 

‘raction flialkra of IraCtarai, W 
996 

'ractotomy apBotbakiafc l-W 
"ratmlJuttLaialion of breaata. 355 
'nnma Sea aho fanner and 
If'ouarfi. 

abdominal wall, 479 
ai erf bypouat^^ua, 150 
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l)DiI'h l'69 

moWbtr tnlfn*, 9M 
9'4 

probp* 9^1 
rtk4o»*c f*ct(in, 951 
tymptorm. 95 
ifTatrrwnl 952 

brnm tod. tnitorak 
fcjBifbnty 952 


\MHNi, ntroiruibn la orlntry irtcl 
dr>*a^e, t5l 

hrnili. perttrtof S« />trFocf l r 
Ijmpti \e^»<K 1W9 
TtbitlKm. •o'enw S« C>«oer{f 
rwtfflor S« Rrrmrlf 
»trt»h*fTy 9J 

tyinpoon of ostnaA ftflnre n, 
941 

\nfnhrv coJocrtne 9'*7 
tnjcouc 92* 

%e^ 927 94t 

\tfoWftiy fiitrc ood KcrtUoo 
ukl.«ia 

■ dPOtlrtuJ ulctr rcsulci, 6*5 
B prpiic nierr 611 Ml 
in itrm gkcr 616 
MbucaJ cooucJernkBi. M2 

utirv<v»y re pcpbc ukrr 
Ml 

vU) irurofvrew'tMoy (a prpbc 
ukTT m2 

wnh pyloroplatT la pepik ulc«r 
M2 

Vam ome. ■ (oftnc teU woe 
two, 6t0 

•ertkorr ffbm, daordert, 1*49 
Vakmoi Cordn, II 
Vaktivm, unA tBc u r yw ai. coat e c d - 
UL 

jdftictl rrpu- 459 
Valre tonic tattomy 454 
VtMilti pubTWBK Bcaout, 417 
Vtlrelun. aortic, rtnuntic, 453 
Vthvlopbny re mhral Betwb, lo* 
todoim lyTw lfo aw foUovlac. Ill 
VtDcooiTcoi, loiJc rcaetlom, 56 
Vtnhini hme pbenotnerKn, 409 
Vtnccs, coniplKtOont, till 
(fniriota. 1130 
oopfattc^ 601 

Wctdin*. boUooa um p oum te in, 
791 

m portal faTpenemkm, 79 
euotofy ]129 
to daoiuc rroout 
trettmet. 1141 
modeocc, 1329 
ifiViautmsl. 1415 
paxbotocy 1310 
niptuiT 1511 
tecoodtry 1334 
iptdei web, 1130 
irmpotof, 1310 
Cmtmeat. 1312 
VtncoceJe, 907 
n. feao^ bernit, 519 
re. mdireci mtnxntl IvTim, 510 
Vtrfcwtoei Set ianerf. 

Vt» dtf tnu . MKtmlie^ 906 
kdwaioo. 907 
tnmon, 907 


VtKubr dHetk* tl e t cn cft th'C. rrctm 
fhnth brtiuioma tiKl. 441 
occknhr 1464 
of foot, I 93 

petlptwral. dkfnnttlc tech* 
nk|uet,in2 

phytical fneifldtie tixf rthablV 
bttnn In. 1122 
oHcfllm, 11*2 
IHoctdare^ 1112 
urttment. relca«< of oeonv 
tenk Ttwomtnctloa in, 
1464 

lecbnkpw^ 13*1 
>t«xpawn tn. 1461 
Navalar ttufrenr amputfOcre* for 
1179 

VtKpbr keiurfe* of neck. 104 
Stkcubf Inlom of brere, 1411 
Vevubr occhnloo. kneitint} ob> 
urocikm in. 754 
Vcvubr nrtsa, 415 
lyrmptocm, 416 
trealtocm. 417 
Vawbr fyuem. 1127-1191 
Mood, te etdd tniai7 200 
\t»eciornr m chnmc rpfcfUyiDllis, 
9M 

Vt^iiK 907 

Vuocofturlcuoo. aean>trtac re 
kne, B p erlphtTtl ru4sbr db- 

ene tbcnpy 1464 

VtvideprewM natoitl. tad reso* 
nmor anierltl. babact be 
reeto. ctfeci on dmbiioQ, 90 
ebbomioe by Ihtr 761 
Vttciliblon Id Madrre'i dscae 
250 

VBCTiadtor materbl tod rawde 
presor material, habiwe brtwren. 
effect oo orculaijoii. 90 
VtkOprcBQr dni«> tn aback treat 
meat. 94 

Vataipeire ki p c iipbeia l *tiailar 
dbeau, 1463 

Vaiofpattic daordm. 1149 
tymptcBi*, 1144 

VaKrratoalewy ta mtb tnfertljtT 
914 

Vatcr ampaOa of. carettMoa of, 716, 
611 

VDM eUboradon by brer 763 
VDM VEM and. Iwiiv-*’ between, 
effect on ctrcolattofi, 90 
Vefa(t) 1127-1344 
anatcniy 1127 
bronebiai. anatomy 400 
coronary (reat. bsatioe In coro- 
tary artery dhe^ 461 
draniDS aaorectnm. 716 
femoeal, 1128 

for renlpunrtnrt. efaoice of, 67 
taepatk. throiDbata, in pttr^ by- 
peneailoa. 791 
re Btrabrpatlc hkict, 791 
bypoyaairte, 1328 
HbC. 1328 

of abdominal wall. 476 
of CTtremkBi, 1328 
phjnolofy 1327 
Pophical, 1328 
pohnonafy anatomy 400 
•apbenoua, 132* 

OWal. 1128 


VEM and VDM balance between. 

effect on clrcnblioti. 90 
VenfpoDctoTf 67 
technlqtrt M 

Venom corap I «ct I tom, portoperalhr 
early ambuUtlofl and. 110 
Venom flflJnf time In ravinpa'lic dk- 
ordcT^ IJ45 

Venom Imulliclency ctironlc. lyio- 
pbaJ>*W>yfaphy tn, 1190 
proynoth, 1337 
ireauoent. 1141 

Venom occtmton. nrHhre, treat 
ment, 1140 

Venom atmrt. lateral, dimmbork, re 
loiracranJal abterv. 1432 
Veittflattoo. function, 400 
VmirfcJe. aDCurynn, 462 
tutyical corrretton, 461 
aeptaJ defects. 443 

(Haptoulc featurea, 445 
aorykaJ repair 445 
typev 445 
tblrd, tnmora. 1425 
Verttriaibr (UsnOatton. eorredton of 
109 

in canbOfBknooary by^pasa, 429 
laaaaienxiit, 46* 

VotUlculofTaptiy tn cranfeerrebraJ 
injarlcs, 1414 

in hitrtKTafliaJ turnon, 1428 
Verruca tnlyarii, 1210 
ScTUbm c eii k aX dhkyattoro , 
1051 

fractsrea, 1051 

Icabar iraareBW proceue*. tne 
mrei. lOM 

VerUya, atnl, la Metderei dlacase 
49 

In bead tojurtea, )400 
in Mcnkrei dJaeaae, 1449 
\eialui,4 IS 

Vcxidei. leainaL Sec Srmtntf cw 

kin. 

VeticoJeefomy arminai, Ib cbroolc 
irminal soJcalttk, 916 
VealenLtia, lerainal. 916 
Vcuch. aooinalona, a nediasiincTii, 
csophayeal cmiatrlctkm by ^4 
cardiac, yrtat, iranspoaittoo, sur 
»ical cwreeticB, 446 
ayisptcana, 446 
lynipfaatic, anatomy 1364 
ompbatooieaeiileflc, anomabei, 479 
umbdlcal, aberrattona, 479 
urachal, aoomaltoa, 479 
Vincenl-PlatU ,J4 

da Vreci. Leonardo, 4 15 
Vjnettk lonyi et brer t a, 1191 
Vlnethene. 163 
Vmyl ether 163 
Violet, ymtbn, to thrah, 928 
Vlrdww’i Dodei in (iftrfc carci- 
noma, 671 

Vnbtfn. Sea Xdmorrntral xrn- 
dfti#re 

Vtraa, infectjcii, 46 
ot lympbofrajmtooia re iwiwim 
rectal nrarture 725 
''^“«ra, abdomJoaL lymph »e*aeh- 
13« ^ 

“wpenerattof wonadi, 508 
penetratin* womah. 507 
deep poto conduction Irwa, 1471 
®P®*ed. duriDf operaiton, rrotec 
tlon of, 106 
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TumorCi) of ptiodd tkod. hgntyw 
rnnoTil, 267 IT? 
rmlrimnt, 248 249 
pcnk. 893 

ot p tflptoa l DCTTe*, 1438 
at pentoorem, 312 
erf phuTTH, 135 
o^ prftniuiy 1423 
erf pleium, 396 

of rectnm, 706. See il*o Ctrfo^ 
rumon 

of renil pelva. Sec K^dncr pefvu 
tvwton. 

of Mllruy tltfldl, hemf ri, 286 
TTf lijTvnI 218 
of Kslp, benjfa, 214 

mahgnint, ^15 

of ■CTO turn. 897 
of teOftr rpikm, 1423 
of temmel vesicles, 916 
of itrielsl rrmarlH, 1]M 
of t^nn, beolca, 216 

rTT«l>ynT»j 216 

metimtic 217 
seeoockry 217 

of imell mtestme See Inustint 
/TfMfZ, tuman 
at ipermslic ctard, 907 
of rpmtl coriL See Spowd conl 
turnon 

at tplmo, ISO 

of oosurt See StomoeK lujnon 
at (out. See Tenu, tvmon 
of third r euU ' U e. 1423 
of »o»ifTT>. beaifo, 270 
of tndm, 314 
benrpi. 314 

of oreler See Urtirr rumon 

of urohrt. See Vrrthru, tuMton 

of onaer)' net, 877 

of Tis d^ereae, 907 

OSKOQl, 1136 

Psecouti, 397 

potty 1413 

retropentoneel, 416 

pihTMTi ltarv msbfnsnt, 2M 2t9 

tbecsl cea 961 

turtle a, 214 

Tucnler of 1241 
Wrfim 8S0 
TtuDor elbui, 1139 
Tome* T jftmila testis, 903 
meUiny 905 
enotneliei, 903 
phy st ol otr 903 
tjeume to, 903 

TtniMi, csrpel, metfien oerve cmi- 
pfrutofi to, 1431 
Tnrtien luiuof s. 214 
Tnmeri iyudf oiae, 919 
Tyinpeiwpistty to chroofc oUte 
TTV^", 46 
Typl^ ferer 687 


Ulctx, Curtin*, 635 
ta bora*, 186 

Sec DuodtItMM, ItfCfT 

oophijeel- See 
mtifc. See StomocK 
^^duodeoel, todd^ 

See 


of monlh, bl<Jj»y 
pepoc See ^ 


Ulcer re c nt f cat, 633 
fncktence 660 
rodent, 267 

ttomsl See Sto n tm uictr 
ftrecs, 633 

scute, raectwn In, 636 
TSfotoniy fa, 636 
TsrlcoM, 1331 

Utcerstion, chraojc folknrm* thnn- 
bophlcbten. 1338 
cortical. 1413 

m cfaronK vcuutn lojufScicQcy 
mtmenl. 1341 

Ulns, sbteace. coofHuUl, 1249 
tnetam, 1016 
cofnmWitcd. 1019 
m efaddren, 1017 
oUiODe, 1019 
trmrtmne, in sdolta, 1019 
m cfatldm, 1018 
ihsft, fractnrcB, 1022 

wtUi radMl head da location. 

1022 

Ulasr aerre, fadurkt, 1454 

median aerre end combeaed In- 
juriei, 1453 
paiiy Uidf 1437 
Utnsooad (bersirr 1313 
o sfflpuuuoni, 1322 
Uttnmolet rad«uoo. 1312 
Ufflbdical beraU See Hmou wn- 
b/UcuL 

Umbibcal repon, aboonnahlies, 477 
stBiocDy 347 
embTToioty 472 
Umbflral e lnaws . 471 
Umbdkal reoett. abemtiom, 479 
Uabdsoa. eodosietnoni, 479 
mfectMos, 479 

pun srouttl. m appeadlcnji, 693 
UocotKCKXBoeae tn bead tajaries. 
1396 

Utksts. henueum. hi bead mrortea, 
1402 

Undecyteoic eod b dcnaatopliyicaii. 
1294 

United States, eorfcry In. faiitory 
18 

Ueum'i paste boot m chrooic rtoous 
miBflicreocT 1341 
Urscfasl v ei e ali . anemsbet. 479 
Uraehns, aoooMliea. 478 
CTTtf 471 

pateet, acq uir e d , 471 
cantentUL 471 
rtmtM umbibcal. 471 
Urea, o cntrarTafiMJ opentxan, 1429 
mrcTt sofar and. m craniocarebnj 
mpi f fe e. 1418 

Ureima, efieci oo aound 39 

Ureterte) BoomalMS, 869 
double, 869 870 
m/uries, 871 

b pdTK nn* Cracduee, 1046 
tympb remels. 1369 
ohmctxiti. reiTew, 164 
pab, b nnnaiy tract daeaae, 135 
retrocaval, 870 
tumors 8S0 
chmnl stfoi. CSO 
palboiofk rJian * e i, 880 
treatment, SM 
Ureterocele, 870 
Ureterolilbotoeay 876 
Uretenuepfarertomy m bimon of 
tif c tc f nd renal pelia, 110 
Urethra, 891 


Urethra, caiefooma, sqnaiaaus cefl, 
878 

trcttnMDt, 878 

dpioratioQ, fat nrinary tract da- 
eoec, 862 

mhmet b peWc rb* frMuee, 
1036 

lymph reeeeb, 1369 
male, car do oe m . 894 
obetnictJOQ, craee, 164 
feehrtencf, b De ur of eu lc bledder 

113 

decreeae, roeaK ires for 187 
tnmon, 877 
dfnhti ccurar 47f 

dlaxnotk, 871 

patbotofic glanjM 871 
treatment, 871 

Urethrltii, chronic, nompeafle, n. 
chro^ proetstfui. 910 
tDOOTTbeal. ta femsk, 974 
Urethnxele, lymptone, 932 
UrathrfTTeucal obetroctfon. caxaei , 
864 

Urfcncy urinary fat nrinsry tract 
drset^ 836 

UrhmlyeJi m preoper au ve roptme, 97 
Urbary bladder exstrophy 479 
Unnary freq u ency to urxjary tract 
dbme, 836 

Unmry ttssa, ealenha and. 873 
Urbary ryflem, 834-819 
Urtaary tract care m qmal bforlea 
1440 

ctanpflcatkn ee carae of poe- 
operative fem 121 
dleatae, dlajnrah, prasraptiTt, 
134 861 

eonSnotun, 862 
dttin nw j c steps in, 134 
hkaxy m dJeiaoik 8^ 
ta byperpamhyroidbn, 324 
pus ta, 833 

pbyiJcml cxaminaDon m, 157 
lymptomi, (cneral, 135 
m borne, petbolofi: chsnfa m. 

ir 

mfcctfon, 866 

frrrtr Tt. ecnie prtatitftlt 910 
lymph T ts e eJs , 13M 
obetTDCtJon. 162 
eanses, 864 

863 

treatTBcnt 866 
stones, TS eppencbcitli, 694 
tnberenloeli, 869 
tmnon, 877 
upper stndlee, 861 
ll rmelm cT, phoses, 111 
pbyskdofy 111 
reflex era m. tll 

Urfne, ^ OTtoary tract d»- 

examtaaijon n nrmary Dacl d*" 
eaae, 854 

fa pertOQCsl arity 499 
oemolalny poetopereirve, 126 
o olput poetoperetTve rfrtn i ^ attic 
ta, 1^ 

rteidnal, fSF test end. 860 
Urojrspby faitriveooas, in oeuro- 
^nfe bladd0 883 
b nrtnsry tract dlwaae, 861 
Uterine tube, lymph vemeh, 1369 
Utemi, adeewmyoeh, 963 

body carefoome. See C«twJ«e 
of cof^so utrri 





1551 


S«lm». kcWd fofmtilon 
■wJ ■*» 

l*$ ptttv I, 27 
Irmr^aUc otnlrwi(o« •«!, )3 
mrubollc and, ^ 

itrcnMic (Mur ttwl, 3 
mitrfctoo and. )7 
o( tfVcUl Ihnucv )9 
HI (rf ^K^Uf^ In. A 
ph*w 13 
phjTkrfofy 2.-41 
poml drrtxni^ and 39 
pf'toT'tralKr III 
prfauo' 31 
and, W 

scab foniutioa In. 30 
var coMractbn phav .3 
wctmdary 3 
Kmalioo aad 31 
up;«Tathc vmtn hnJmx h7 
flnt InUaUon. WMory 2 
ladllnt In. 24 
tt rapcritufc and, 19 
thw HI kn. 4 
omnb and. 39 
Tiumlm anid. 31 
hnoaioraa. 111 
teckcd, of »edL, 307 


Wound(a) MetUon in open frac 
torn, profihytaiia and Iraat 
mcrtl, m 

bcKioaal hrntla and, 354 
pcntopmlln III 
rvmratkin, hhtory 2 
open, ftO 
trealenem I 

Ijrpev W 

perteiratJng. II 
repair hhiory 2 
tecbnkp»e hhioty 6 
acalp, 214 
aeroma. 111 
aer<« care M 
ahocL 17 
aanpk care of 63 
tethrt atu e. faohy inchkma] bemb 
and. 334 

traumlic, antibiotic therapy In, 39 
ireitmeni In open fraciurcv 991 
typei, 22 

Wnaberx. acceaurry lobe of 409 
rtrm of 1441 

Wrlo, drdocaUon. rcrihmar lOOS 
fracture ftm aid, 912 
loint. fr ac i iu ea, 1003 
epram, llOt 


Wrfn tpfiin. tre a tment, 1004 
tubenculoih, 1146 


XooiKJMii, (tarn cell, of lyBorfinn, 
1171 

of hand, 1240 

of tendon iheath »v tnberculM" 
lynorttK 1201 

X ray See aho RmditJkm XW/an 
aod RotMtmofhfTwpT 
huTBi of Tulra. 973 
radbtlon ae factor In carchuma of 
band. 1232 

ttodlet In peeopeeatbre ractine, 97 


Z-rusnr In comirlctlom of hand. 

difht or arro, 1241 
Zona fa^ckutata, r*l 
byperplaiia, 830 
Zona ftoowrntoM, t^l 
hyperplasia, 130 
Zoca retknlarh, HI 
hy perp la sia. 130 

Zypoma, fractnre^tocatloQ, 271 
reduction. 279 

Zytomailc arch fractarts, 277 
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Vkceri, pcWc }jmpb rtmeh, ] 368 
p«h3 m. 929 

performied, fa fajeaiDopcrtlooeam, 
310 

tensory taflerrmtlon, 1473 
Vbcerml qMce of neck, fnfectnrw, 
XI6 

m/tirfci, 30S 

Va ce fo m otOT octiTny dbordm, 
lyinpatbccioiny m, 1467 
^acTM. See Koirr/*. 

VUcra, blumnc, fn fnlracnaml to- 
mon. 1421 1423 

tliMmb eocq la heed Inpina, 1401 
VkuAl ocufty faUmf. m mtncriaitl 
tmnoji, 1421 

Vital capacTty 401 

V{taima(i) deflaeiicHa, dTect ofl 
mootfi, 256 

foOoirtrts fafiiectonij 626 
tn boina, 191 

metabolliniL, Lmr and, 762 
tbenpy preopertt/re, 103 
voand faMlmt dd, 38 
Vhamm A, de&cwcy effect on 
mootli, 256 

effect <30 wocad hfrtJmg , 39 
VrTamfn B, mrortfi, effe c t oo voatkl 
iwilrty, 39 

deUVnency effect on mooib. 236 
atnalJ mtrctnr kod, 618 
Vitamin Bu. m Meakre i daeaao, 230 
prwpvrttrrt arfoitojKOmoon. 103 
Vitamlo C deflcxDcy effect oo 
mouth, 237 

mintcsncnt, preoperaar*^ 

effect OD woood 38 

Vitamia D effect on irotmd 

» 

Vnamm E, dalldeoey marbacinal. 
preopcnare, 1(U 
effect OD woond healm^ 39 


Voo Elaehhori opcnfkm in fWtric 
caoctr 671 
Von Eamardt, 9 
Voo Omefc. II 

Von Rabmr gaetroduodeacKtOinr 
639 640 

Voo Lanfcnbcck, Berohard, II 
Voo FecklinihuMn'i abdominal 
wall nenroAbtaittV 412 
Von Recttinghmaeii t dwue, 1459 
tn band, 1246 

Von Reeklrnghanaen'i oatatla flbtnaa 
cntica icocTillaata. 314 
V-phlecmcn, 119i 
Vnira, 972 
carctrana, 975 
chaacroldal inlllectaHi. 974 
Docrer mlllcctkn. 974 
fonfcttUta, 972, 973 
funmcalaaa. 972, 973 
fooorrtical lofcdloiia. 974 
berpea mCecbon, 971 
hWiidemiia. 972, 973 
rntenriio. 9Tl 
tfnxriMk, 973 
teokoptalha. 975 
car^oma of min »tvI, raia- 
uon. 976 
l/mpbado, 1369 
KaphykwoccK mfectkma, 972 
craaODein. 973 
cypbibuc Eofeokai. 974 
I ny buna. 973 

Volneumy m ImkoplakJa of raiva, 
976 

ndKtl. In cardnoma <4 vain, 973 
ValvTta, atrophic, cbroDk, 976 
cobereokm, 975 


WAiitma. 960 


tn obrtTDCure acoNipe- otwra- Waldeycr^ rtag. 232 
tkM, 7S2 ^ - Walkm*. 1264 

Vttclme cytti, 471 Wangenateen alcove mectxn m pep- 

V fygtlme dMCt, 471 Qc nhrrr 643 644 


Wetch, Wmiam H, 19 
WeQi. Horace It 
Weoaofacalp 214 
Werihori dbetac, 846, 147 
Wheel chaJia, 1311 1319 
Whipple ope rati on, fa pancreilfc 
e arcto oroa, 113 
operatiTe mortaUty rate, 114 
WhAiow mdaflotlc, of harvi , 1236 
Wfanman frame fa Poa i 4^,,— » 
1141 

WiDa, drcie of, ancuryam, 1433 
Wdms tumor 110 
WInrioir foramen of, 446 
Wire fixation, in tibfa] ipfae fractnre, 
1073 

of paldlar fr ac tur e a , 1072 
Wfaa roWh repair of to d il oo a l hernia. 
560 

Wlre-pm ftxatkm fa Jaw fractnm, "HS 
WBWct operation fa peptic nicer 642 
“Worma, finjer 1193 
Wo<md(i) See abo Injvwi aid 
Tmmd. 

acclffcotaJ. eVanafag. 13 
cloaora 14 
(Miyed primary 15 
».,«hn)T^ 144 
care, hotc^ 2 
atabolitm. 141 
ckaed. M 

tmtmeoC 82 

denora fa band imoriei, 1211 
ccnpUcaboBa, potopetttiTe, 
avoUanct, 111 
frrfw«tT,h,»t4rtn care, 112 
dcflnhfcra. 22 
{tehpcmra, 113 
d ampou Q. 112 
ramea, 113 
matmant, 114 

during Lata coonleacence, 146 
edgn. proteetjaD daring opefidcD, 
11 

rrbceratios. 112 
canaei, 113 
gboct m, 113 


peraktent, 313 See ako Drvrr 
mlum Afackef/. 

Volkmaim'i contracture, 1221 

m aapraooadylar lauuejal frac- 
oirea, 1034 
treanper tt , 1222 
Ti. Ledderboaea dmac, 1293 
Ve-Jraia, 701 

age inndmrr, 701 
fa djmnid, 741 
fate«mal otatroction m, 757 
pathology 701 
aei farkVorr, 701 
ayrnptiana, 701 


Veanttag. fa congenttaJ bypertrophie 
pyloric ateooak, 375 
fa tad Jo>iria, 1400 
m mleftfaal otalractai, 736, 739 
fa fapacruual tumora, 1421 
fa peptic ulcer 613 

m pcrtooltk, 49^ 

m nicer 617 

Von Bergmaim, 5 
VoD Brom. 3 

Von Ekekberg eaciition operaPoo. 


Von Ekekbarg geatroWtnwatQoy 
639 640 


of imaD 746 

WaOfBisteDi tubular gattne rmcc 
bon. 643 644 
Ward, l OCO Tory J07 
Wamo. 3oho CnDwia. l ] 

Warta, of band. 1230 
plantar 12t2 
HwrnfiMl. of hand. 1231 
v en er ea l. 194 

Water cfearance poatoperatin. 126 
coU nvory and. 19t 
mtokrance. poaiopaiatfTe, 124 
mumcabou. 133 

kMi tn mtcttinal obatroctloo, 733 
Wcatber fa carcmoaiB of h«ivf, 1232 
Weber bearing teat. 247 
Wedge reacciloa. fa cougenilal taigw 
eqnfaonma, I 69 
K pea cavoi. 1271 
Woghl. boanng. m fracnirta, 993 
body fa afi g hydnuiem. 127 
m pok trauBMtk mctabolkm, 
142 

change. foDowfag gaatrectomy 626 
grn m fate caonileacena. 146 
lrw«_ amoonl, anportanca fa pr^ 
oparatm mana g fme at. 99 
fa ftoma ulcer 617 
fcaopoottre. m obcaity 102 


oackxm, 83, Sea ako f>rtnd<w*rwt 
fa brut fa^inea, 1209 
e aie na i Tt. fa camlea ce act, aodo- 
enfle mrtabaiio featttrea, 1 32 
tiuUof, agamsMgfafaxhneink and. 

3« 

bkedfag fa. axceastre, 4 
Wood flow ai. tncreaaed, 24 
blood Kippiy and, 37 
local, 33 

by Srat intention, 31 
by aecemd mtenooo, 26 
by third aiteotJoo, 32 
cfamfflcaiion. 3I 
clottBg mcebankm fa. 24 
contraetjoo of acar phaac, *3 
cmeting m. 30 
daflnkkai, 23 
devitalized taaoa and, 52 
aryt^ 39 

edema and, 33 

factor! mflnandng. ^Deral, >• 
flbrnpfaa* ataga. 23 
forW^ bodls and, 34 
(Tannfatm tine fa. 25 
berrwrrhage and, 37 
hnpainnent, local fartoo m, 5* 
mfcctioo and. 33 
mhfal p haa a, 27 
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N^okkK*) hnhnv. Lrloid fonriAlkw 
tnJ 29 

bf rhav 13 V 
hmphatic o^iitnxlkn ■nd. 15 
owuho)*: dtvtvn ind, 19 
■rcrotic «Kw ifwl, 3 
sufrktrv and. 17 
pf vwbl Ikuirs 19 
pH pf iKsun fn. 4 
phav^. ^ 
phytWpfy *2-41 
portal onlunK and, 19 
pmtorefalrvf 111 
prtmary II 
rrtt and. 19 
tcab fotmauon «. 10 
var ctKiiractmn phav 11 
tccondafy 32 
KTKJtioa tad. II 
aonwatAc. tmm beaUnt by 
VM iBtmjon, hiatory 1 
lacllinf m. 24 
te mp er a t u re and. 39 
t^aue pll bi. 24 
■tenda and. >9 
vnambn acid 31 
bemaloma, 1 1 
bdted, of Deck, M7 


Wourtd(t) InfrcUon in open fnc 
turea, rropfaytuta and treal 
mem 9i6 

{nckkmil hernia aod 154 
pwioperaihre. 111 
pmemion. bHiorr 2 
open, *0 
irealnie 0 t, II 
Ijpet M 
penetntlrtit, ti 
repitr bhlory 2 
lechnkroe hhliHT 6 
acalp 2)4 
aernraa 112 
aetrre care M 
\hnck til 
aanpie care of 65 
tectmapie faulty mcKioftal hernia 
and. 554 

iraomalic amibkMie therapy in. 59 
ueatDKM In open fiactam. 991 
typer, — 

Wmberc, ac c e n ory lobe of, 409 
rtem of 1448 

li^riu, dnlocaikm. pcnhotar 1006 
fractore, lint aid. 983 
jomt fractorea, 1001 
apriB. 1 103 


Wrhi tpnki treatment, 1004 
tabcintcnit, 1146 


XiNTitoMAt. iJam ceO of aynorfcim, 
1171 

of hand 1240 

of tendon aheath n. toberculoor 

lyrtorftK 1201 

X ray See aho /fmJkrkm Rmd urn 
aod /foen/fnrapkrrap) 
buTTw of 973 
radiallon at factor in car ci non u of 
hand. 1212 

ftodlea hi preoperalfre routine, 97 


T^ruerv In cmurktloor of hfind 
dlfha or arm, 1248 
Zona faeciculata. 121 
faypCTptaaia, tlO 
Zona (fooieratou. 821 
hyperplada, 110 
Zota retictilarH, 111 
Lype i pla da. IM 

Zyioua. fracture^slocaikMi. 271 
reductioa. 279 

Zytooatic arch fradnrea. 277 



